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274 I, line 8 from bottom, for distinguished 1'ead disintegrated_ 
284 I, line 16 from bottom, 1'ead (Shabo~aging Lake), 
285 I, line 9 from top, for Kaotisinimigouang 1'ead Kaotisiniwaning. 
287 I, line 5 from bottom, f01' Free 1'ead Three. 

19 J, line 20 from bottom, f01' destructive read denudational. 
20 J, line 21 from top, [01' rivershed read watershed. 
59 J, line 21 from top, fo,' denudational read denudation, 
70 J , line 10 from top, fo,' discriminated read disseminated_ 
92 J, line 19 from bottom, for mines read miners, 
152 J, line 2 from bottom, omit in thtse. 

13 M, lines 6, 12, 17 from bottom, f01' Jacksontown read Jacksonville. 
13 M, line 16 from bottom, f01' north-east read north-west, 
14 M, line 11 from top, fo,' Jacksontown ,-ead Jacksonville. 
15 M, line 16 from top, for Jacksontown 1'ead J acksonville_ 
17 ~1, line 12 from bottom, for south read north, 
19 M, line 14 from top, for Borestown 1'ead Boiestown, 
43 M, line 9 from top, for Nepisiquit read NepisiRuit. 
55 ~r, line 5 from t.op, for north-east 1'ead south-west. 
115 &I, line 12 from top, f01' 'l'attagouche 1'ead Tete ,\ Gauche_ 
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SUMMARY REPORT 

0/\ '£HE 

OPERATIONS OF THE GEOLOGICAL SURVEY 
FOR THE YEAR 1897. 

OTTAWA, 10th January, 1898. 

The Honourable CLIFFORD SIFTON, ~'I.P., 

Minister of the Interior. 

Sm,-I have the honour to submit herewith the Annual Summary 
Report of the Geological Survey Department for the year 1897, 
including, in accordance with the Act relating to the Geological Survey, 
an account of the proceedings and work accomplished by the Survey 
during the calendar yeal' which has just closed. 

This Report affords a brief record of the executive and office work of NI!-ture of 

th D d f h " d' I f h fi ld tlns report, e epartment an 0 t e orgamzatlOn an maIn resu ts 0 tee -
work. To the latter, a greater amount of space is accorded, and the 
gentlemen entrusted with the carrying out of field-work are invited to 
thus place on record, for the early information of the public, all the 
more important facts observed by them, especially such as appeal' to 
possess a definite economic importance, or are likely for any reason to 
be of immediate value to those engaged in developing the resources of 
the country. 

As explained in previous Summary Reports, the detailed examina
tions of special districts and the elaboration of reports and maps upon 
these, as well as other investigations carried out along particular lines, 
often require several years for their satisfactory completion. It has 
now for some time been the practice to print and publish the results 
of such work in separate form whenever completed, thus rendering it 
at onc(' available to the public, and subsequently to issue such reports 
of permanent value in a collected form as a volume, properly indexed, 
which is distributed to Parliament and to such public institutions, 
libraries and exchanges as are entitled to receive it. 

Ii 
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Volume VIII. of tbe new series of Annual Reports was thus com
pleted fot, issue in June of last year. In addition to the Summary 
Report for 1895, it consisted of the following parts :-

Report on the country between Athabasca Lake and Churchill 
River. 

Report on the geology of a portion of the Laurentian Area lying to 
the north of the Island of Montreal. 

Report on explorations in the Labrador Peninsula, along the East 
Main, Koksoak, Hamilton, Manicuagan and portions of other rivers. 

Report of the Section of Chemistry and Mineralogy. 

Report of the Section of Mineral Statistics and Mines, 1895. 

This volume was accompanied by six maps, geologically coloured, and 
illustrated by eighteen plates and a number of cuts in the text. The 
French edition of the volume is now nearing completion. 

Of Volume IX. (N.S.) the following parts have already been separa
tely printed:-

Volume IX. Report on the Doobaunt, Kazan and Ferguson Rivers and tbe 
north-west coast of Hudson Bay. 

Report on the geology of the }<'rench River sheet, Ontario. 

Report of the Section of Mineral Statistics and Mines, 1896. 

Palffiontology. Other parts of this volume are in various stages of progt'ess. In the 
palreontological series of publications, Part 3, Volume III., Palceozoic 
Fossils, has been completed by Mr. J. F. Whiteaves and printed. 

Sales of pubh- Particular attention may be directed to the fact that 5843 .geparate 
catIOns. publications of the Geological Survey have been sold during the past 

year-a number nearly twice as great as that for 1896, and very much 
in excess of that in any previous year. These sales are in addition to 
the large numbers of reports and maps gratuituously supplied to public 
institutions and exchanges, and often include publications issued many 
years ago. The demand thus shown for the reports and maps, serves 
to illustrate their utility and the necessity of keeping in stock, as far 
as possible, copies of even the older publications, for which special need 
may arise, in connection with particular districts, at any time. 

The correspondence connected with the sale of publications is very 
considerable and" the prices charged are, as a rule, little more than 
nominal; but as it may be assumed that, in all cases, the information 
asked for is actually required, the time and trouble involved are, it is 
believed, well spent. 

Reprintll and The comparatively small edition printed in former years, is now 
new editions. 

resulting in the proximate or complete exhaustion of various reports 
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and maps, leading to the necesssity of the production of reprints or new 
editions. This condition is likely to increase in the future and to add to 
~he amount of work to be carried on in the office and the expenditure 
in printing. Larger editions are now being printed of all the reports 
and maps. 

During the year the printing for issue of twenty different maps has Maps i ~suecl. 

been completed. This number would have been larger but for the fact 
that it has been found necessary to delay the preparation of colour-
s tones for several of the Nova Scotia map·sheets of which the geographi-
cal features are already engraved, pending the further examination in 
the field of some important geological questions affecting these sheets· 
It is hoped that the special investigations made las t summer with thi:3 
object in view, may render it possible to complete the information for 
several of the above sheets, which in that event will be promptly 
issued. 

The production of a new edition of the geological map of the northern Preliminary 

part of the Lake of the Woods, Western On t[u'io, spoken of in the last ~~J~~;'~I) S of 

Summary Report, was pushed forward as rapidly as possible, and a pre-
liminary edition of the corrected map was issued in June last. The 
complete exhaustion of the first (1885) edition of this map, with the 
continued and numerous demands for it, consequent on the further 
development of gold mining in the region, rendered its prompt re-issue 
desirable. It was impossible, however, at the time, to re-examine a 
number of new points which had arisen in connection with the 
prospecting and mining operations. These have now been investigated 
by Mr. McInnes, and it will be possible at a later elate to complete the 
new edition of this map with furthet' corrections. 

Another map of which a preliminary edition was issued during the 
summer to meet immE:diate requirements, was that of the important 
Trail Creek mining district of British Columbia. 

At the request of Mr. A. Blue, Director of the Ontario Bureau of lVhp8 supplied 
1\,<' t d f' h . I ,.. f h t o Ontario lY.unes, arrangemen s wel'e rna e to urms speCla eClltlOns 0 t e Bureau of 

Shebandowan sheet and of the map of the Lake of the Woods above Mines. 

alluded to, printed from the stones already prepared. These bave 
since been issued with the Sixth Annual Report of the Bureau. .A 
large circulation has in this way been given to these maps, covering 
important parts of the province of Ontario, and the expense of 
separate t'epl'oduction by the Bureau has at the same time been 
obviated. 

A previous general geological map of Canada published in 1884, G:eneral geoJo-

b ., f d h '1 ' £ o'l eal ma.p. emg now m many respects out 0 ate, t e compl atlOn 0 a new map b 
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of the kind was begun in 1896. ·Wotk on this map has been continued 
during 1897, whenever time admitted, and this map is now so far 
advanced t;hat it is probable it will be ready for issue at an early date. 

The great amount of attention directed to the Yukon district 
during the past year, has led to the practical exhaustion of the 
separatfl copies of the R.eport on the Yukon District and l\,djacent north
ern portion of British Oolumbia with its accompanying maps, forming 
part of volume III. (1887 -8tl) of the Annual Report, In view of the 
continued applications for this report and the map-sheets referred to, 
it has been decided to reprint the text (If the report, together with 
those parts of the subsequent report by Mr. McOonnell, (VoL IV.) 
which relate to the Yukon district. This work, together with that of 
correcting the accompanying map-sheets i~ now in progress. The 
reprint will thus include pl'actically all the available geological data 
for the Yukon district, which, although very £0<1\' from complete, is 
likely to be of considerable importance to the prospectors and miners 
entering that country next spring. 

The general index of the earlier reports of the Geological Survey, 
which has been in process of compilation by Mr, D, B. Dowling for 
some time, has now been completed, and the first p,trt of the manuscript 
is in the hands of the printer. This includes the Geology of Canada 
(1863) and subsequent Reports of Progress up to the first volume of 
the new series of Annual Reports, dated 1885. The reports from 1843 
to 1863 a,re not included, as the volume for 1863 embraces all the 
main facts covered by these, in a summarized form. The Annual 
Reports from 1885 to dn,te are all sepamtely indexed. The general 
index now completed conta,ins about 31,000 references alpbabetica,lly 
a,rranged, as well as a,n analytical key to localities and districts 
geographicallya,rranged and an enumeration of all a,nalysis, assays and 
special descriptions of minerals, etc. 

The annual preliminary sta,tement of the mineral output of Oanada 
for the preceding year (1896) w[ts completed and sent to the printer 
on February 13th last. As subsequently revised, this shows a, total 
production in minerals of the value of $22,609,825, exceeding that of 
1895 by nearly two millions and being twice the n,mount of the total 
output for the year 1886, the first year for which exact and compar· 
able figures are available. 

Many parts of the Dominion hn, ve contributed towarcls this gratify
ing expansion, but the province of British Oolumbia, is more particu
larly in e,idence in this regard. The rapid and steady increase of 
metalliferous mining in that province still continues, a,nd what is 
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already known of the output in 1897, goes to show that it will, pro
bably, be about fifty per cent greater than the amount recorded for the 
pl'evious year. In Ontario, gold mining in the western part of the 
province has been rapidly increasing in importance, and now that 
actual returns in bullion are beginning to come in from a number of 
mines, the future' of this industry appears to be assured. 

The most noteworthy feature of the past yeal' in this regard is, Geologic~tl 
h tl dd d ld 'd tt t' h' h h b mforll1ntJOnon owever, -1e su en an wor oWl e a en IOn w IC as een Yukon dis-

directed to the Yukon district by exceedingly rich discoveries of trict. 

placer gold on the Klondike and its tributary streams. Gold mining 
was first attempted in the Yukon basin about 1880, and in 1887 
the reports from this hitherto almost unknown district were of such 11 

character as to induce the government to despatch an expedition to it 
for the purpose of ascertaining the facts, and of determining, approxi-
mately, the position of the International boundary with regard to the 
places then more immediately claiming attention. The writer was 
enkusted with the control of this expedition, Mr. W. Ogilvie being par-
ticularly instructed to determine the pOFition of the 141st meridian, 
while Messrs. McConnell and McEvoy of the Geological Survey were 
attached as assistants. 

The results of this work were given to the public in a report by the 
writer 011 the Yukon District and adjacent northern portion of British 
ColulIlbia, Mr. McConnell's Report 011 an exploration in the Yukon 
and Mackenzie Basins, and Mr. Ogilvie'S Report entitled Exploratory 
survey of pa~'t of the Lewes, Tatonduc, Porcupine, Bell, 'Trout, 
Peel and Mackenzie Rivers, this latter being published in the Anmial 
Report of the Department of the Interior for 1889. 

In the first-named of the above l'eports, the conditions then existing 
were summarized as follows :-

"Mining can scarcely be said to have begun in the region more than J!'Ol'eCRst based 

five years ago, and the extent of country over which gold has been ~887VS8~{ of 

found in greater or less quantity is already very great. Most of the 
prospect,ing has been confined to the banks and bars of the larger 
rivers, and it is only when their innumerable tributary streams begin 
to be closely searched, that 'gulch diggings' like those of Dease, 
McDame and other streams in the Cassiar district, and possibly even 
on a par with Williams ftnd Lightning creeks in Cariboo, will be found 
and worked. The general result so far has been to prove that six 
large and long rivers, the Lewes, Tes-Jin-too, Big Salmon, Pelly, 
Stewart and White, yield 'fine gold' along hundreds of miles of their 
lowel' courses, With the exception of the Lewes, 110 part of the head· 
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waters of any of these have been prospected or even reached by the 
miners, and scarcely any of theil' innumerable tributaries have been 
examined. The developments made up to this time are sufficient to 
show that when means of access are improved, important bal'-mining 
will take place along all the;;e main ri vel'S, and there is every reason 
to anticipate that the result of the examination in detail of the smalier 
streaillfi will be the discovery of much richer auriferous allu viums. 
When these have been found and worked, quartz mining will doubt
less follow, and the prospects for the utilization of this great mining 
field in the near futur'e appflar to me to be vel'y promising." 

The forecast embodied in the above qnotation, resulting from a 
preliminary reconnaissance of the geological features of the district, 
has been most amply verified by the recent discoveries in the Klondike 
region. The entire Yukon district is now certain to be explored and 
prospected, and as a result of this there can be no doubt that it will 
soon become recognized as a most valuable portion of the Dominion
a permanently productive part of that great mineral belt which, it has 
been pointed out, extends within the borders of Canada from the 
forty-ninth parallel on the south, north-westward to the 141st 
meridian, with a length of some 1200 Ot' 1300 ruiles.-x-

In regard to these placer deposits, some particularly interesting ques
tions occur, which remain to be solved by geological investigations of 
a detailed kind, As a result of the exploration of 1887, it was found 
that the north-westwardly flowing part of the COl'dillera.n glacier ter
minated along a line approximately fixed at a considerable distance to 
the south of both the Klondike and Forty-mile regions, neither of 
which have been crossed by any such confluent glacier,i-

The deposits normally resulting from denudation, under varying 
conditions of slope and base-level, illay, therefore, probably have 
remained practically undisturbed from a very early period in the 
Tertiary, beginning possibly not long after the close of the Laramie, 
when the latest orographic movements proved for the region occurred. 

Such a prolonged and uninterrupted wearing down of rocks con
taining auriferous veins, may in part account for the great quantities 
ofresiduarygoldnow contained inthe placers. Some facts already known 
in regard to the thickness of the pay gravels, appear, however, to suggest 
that successive levels illay possibly hal-e ,been enriched by concen-

*Annual Report, Geol. SUI'v. Can., vol. III. (NoS.) p. 1411. 

"tGeological Mag'azine, vol. V., p. 347, (1888). Annual Report, Geol. Sm\,. Can. 
1887-88, p. 40 u,1888-89, p. 28 D. Trans. Royal Soc. Oan., vol. VIII., Sect. 4,( 1890). 
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tration taking place upon underlying frozen gravels, constituting a 
sort of false" bed rock" and ad mitting of the successive deposit of a 
number of superposed lLnd richly auriferous layers. On the other 
hand, we hlLve the probability, depending upon our general knowledge of 
the fauwt and flora of the Tertiary of the West, that the climate was 
much less rigorous during the greater part of Tertiary time. This is 
borne out by observations made in regard to such of the placers of the 
Cariboo district of British Columbia 0.8 are distinctly pre-glacial and 
underlie the boulder-clay of that region.';:-

The question thus raised remains to be decided by further geological Impo!·tant 
.. d b h If' .. .. . h questIOns rela· examlllatlOn, an y t e searc 1 or orgamc remams III assocmtlOn WIt ting to the 

the placer deposit~. Bones of the mammoth and of other contem- plfl.cers. 

porary animals are known to be present in some abundance in this 
region north of the area formerly occupied by the Cordilleran glacier, t 
but their precise relation to the auriferous gravels has not yet been 
determined. It is also possible that the more modern gravels may 
have been enriched by the wearing down of antecedent placers of the 
Laramie rocks, with which the coals of the district are associated. Such 
considerations show it to be very important, if pos~ible, that further 
geological work should at once be undertaken in this new region, as a 
scientific study of its physical conditions and history promises not only 
to throw much light on the conditions determining the gold-bearing 
alluviums, but also to connect these with the parent deposits from which 
the placer gold has been derived, and to establish the extent and distri-
bution of the rocks in which these original deposits occU!'. 

A t the request of the Ministerof Agriculture, a good typical collection, Collections of 

composed of large specimens of Canadian minerals of economic value, ;a~ne~·.als pre· 

was prepared fOl' the Stockholrrl exhibition j but at a latel' date, it 
having meanwhile been founcl that adequate accommodation could not 
be obtained for Canada at that exhibition, this collection was loaned 
for display in connectioll with immigration work in several of the 
Western States of the American Union, where it attracted consider-
able attention. 

The preparation of small illustrative collections of Canadian minerals 
for institutions in Canada in which natural science is taught, has 
been continued, in so far as time and means adllJitted. Such collec
tions are gratuitously supplied to approved institutions of the kind, and 
in a number of cases t.here is reason to know that they have been very 
highly appreciated and put to really practical use. The number of 

"Bumm/l,ry Report, Geol. Sm·v. Can. 1894, p. 26 A. 

t Qnart. J ourn. Geol. Soc. Feb. 1894. 
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these collections sent out during the pctst year has been 60, comprising 
in all 5164 specimens. 

Special samples of vnrious kinds likely to bring about resllits of com
mercial value, have also been sent to the Imperial Institute in London 
and elsewhere, and it may here be well to repeat th<Lt any such approved 
samples sent to the Department here, will be transmitted to the Imperial 
Institute, together with the trade particulars, price-lists, etc., which the 
producers rnay care to furnish. 

The general coerespondence of the department bas again greatly 
increased during the past year, and has included a large proportion of 
inquiries relating to almost eV8l7 known mineral product, []'8 well as 
numerous general questions of a miscellaneous kind. In r'~ply to 
these it is usually possible to furnish the information desired, or at 
least to designate the source from which the facts may be obtfl,ined. 

The absolute necessity for additional space for the preservation of 
specimens accruing to the museum, and for work-rooms for material 
under examination, has led to the construction of temporary partitions 
a,nd shelving in the two lower floors of the building on Sussex street, 
adjoining that belonging to the Government and alrea,dy occupied by 
the Surl'ey. At best" however, this pl'ovides little more tlmn storage 
room of an unsatisfactory kind, and that in a building which is even 
more liable to dangel' from fire than the one occupied by the museum 
and offices. The need for new, fireproof and more spacious quartflrs for 
the museulU, records and offices of the clepa,rtment, becomes more 
pressing every day and is one which, in the interests of the country, 
cannot much longer be ignored. It has been pointed out in the reports 
of the Director of the Survey for a number of years past, and it is not 
possible to omit (1, ['enewed reference to it in this Report without in
curring grave responsibility. 

'While it is believ(!d that Parliament and the public generally would 
approve the expenditme necessary for the construction of a building 
suited to the adequa,te displa,y of the mineral resources of the country, 
it is realized also that the economic and scientific value of the collections 
and records, now so inadequately housed, and the impossibility of 
replacing them if destroyed is not fully appreciated. N or is it 
possible, in the present cramped quarters, to give any just exposi 
tion for the public eye, of the material wealth of Canada. To 
the numerous local visitors, the museum, even as it at present exists, 
affords an instructive object-lesson. To those who come, every year in 
increasing numbers, from other parts of the empire and from abroad, 
it is inspected as the only national museum maintained by the Can-
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adian Government. Its value is duly recognized, but the inferiority 
of the accommodation accorded to it in comparison with that given 
elsewhere to similar collections, presents itself as a subject of criticism 
and of regret. Quotations from the published remarks of visitors 
given in previous reports need not here be repeated, and it is to be 
hoped that in future it may not again be necessary to cite them. 

The meeting in Toronto, in August last, of the British Association Meeting of 

for the Advancement of Science the arranO'ements for which were the B!'it~sh 
. , >:> Association. 

materially assisted by the Oanadian Government, afforded an oppor-
tunity f01' the presentar,ion and discussion by specialists of various 
topics connected with the geological investigat,ion and economic devel-
opment of Canada. This meeting was the second occasion on which 
the Association has been assembled in a city beyond the limits of the 
British Islands, t he first having been in Montreal in 1884, and 
although the International Geological Congress, held simultaneously 
in St. Petersburg, attracted many geologists who would otherwise have 
been present, it was attended by a number or well known geologists, 
mineralogists, geographers and others, from Great Britain, the U niter] 
States and other countries. 

Such members of the Geological Survey as were not precluded by Geological ex

the remoteness of the scene of theil' operations at the time, were cursions. 

enabled to attend the sessions of the Association, and a number of 
papers were read by them on subjects connected with their work. At 
the close of the meeting, in addition tu other excursions of more local 
interest, arrangements were made by fa,vour of the Oanadian Pacific 
Railway and with the aid of the Local Oommittee and the Provincial 
Governments, for a journey to the Pacific Ooast, with special facili-
ties, for the officers of sections and other proruinent members. It 
was arranged that the third, or geologic<11 party should stop at 
various points of interest on the way west, and the result of this par-
ticular excursion C<1nnot fail· to exercise an important influence in 
making known, in the most practical way, the important developments 
now in progress in the country. 

In this connection it may be appropriate to allude particularly to References to 

the opening' words of Professor Roberts-Austen Ohemist and Assayer work of the , GeologICal 
to the Mint, in his lecture on Oanada's metals at the Massey Hall, in Survey. 

which he conveyed a high tribute to the work all'eady done for Oanad<1 
by its Geological Survey; and to an article in Nature (London), 
devoted to the trans-continental excursion, in which. the following 
passage occurs: "Then let us set down our admiration for the work of 
the Canadian Geological Survey. Oonsidering the means at its com-
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mand, and the positively inconvenient extent of its territory, it is 
marvellous how much has already been accomplished, and how clearly 
the general structure of the country has been brought out, It was 
pleasant to observe, too, how well its work was appreciated among the 
people for whom it was primarily intended, and how in the mining 
districts the geological maps we carried were quite familiar to the 
prospectors and mining people generally, who were usually furnished 
with copies." 

The winter session of the Geological Society of America, held in 
j\1ontreal Oil December 28th, 29th a,nd 30th, was also ?-ttended by a 
number of members of t,he staff of the Geological Survey, several of 
whom contributed papers on Canadian geology. 

"Vith the increasing scope of the operations of the Geological Sur
vey, it seems to become every year more necessary that the greater 
p[l,rt of the time of the Director should be devoted to administrative 
work and oiiicial detail, rather than to original investigations in the 
field, A few days were devoted by me in the early summer to exam
inations bearing on questions which have arisen in connection with 
the mapping of the rucks of parts of the province of Nova Scotia, 
relating particularly to the age to be assigned to certain PahBozoic 
strata in Pictou and Colchester counties, with a view to enable the 
ear'ly publication of several map-sheets, which has been delayed pend
ing the results of such critical inquiry, Further allusion is made to 
the points in question on a later page, where something is said by Dr, 
Ami on the result of the determination of the fossils upon which the 
interpretation of the sections largely depends. Adyantage was also 
taken of my visit to the Maritime Provinces, at this time, to look over, 
in company with Professor Bailey and Dr, Matthew, the remRl'kable 
8eries of rocks displayed in and near the city of St, J olm, New 
Brunswick. 

At the close of the meeting of the British Association above alluded 
to, I accompanied the geological party to Victoria, B.C" affording 
such assistance and information as was possible, and gaining in return 
many useful hints from sever·al of the distinguished investigators who 
composed the party. .visits were made in going west, to the mining 
districts centring at Sudbury and Rat Portage, and one day was 
spent at Banff and another at Glacier; while on the way back, most 
of the party visited some of the centres of mining operations in West 
Kootenay. The party was everywhere received by the local authori
ties with the greatest cordiality, and I have reason to know that our 
scientific guests were pleased and impressed with the hopeful and im-
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portant development of the mineral and other resoUt'ces of the country, 
now everywhere in progress. 

The advances made in regard to mining and the provision of means Kootf'llay. 

of communication in the vVest Kootenay district, which I had not my-
self seen since the date of my preliminary report of 1889, are most 
striking and remarkable. Notwithstanding the low price of sil ver-
one of its most important products-this district is steadily and pro· 
titably increasing its output of this metal, and is also marketing very 
important quanJ;ities of gold, lead and copper. It is the first-developed 
of the metalliferous mining district" of British Columbia and as such 
may be taken as an example of others yet to come. 

A short visit was also paid by me to Ha,rrison Lake, but rather with Kamloop;. 

the object of noting its general geological features than with that of 
inspecting the mineral deposits there being opened up. A day was 
also spent at Kamloops, for the purpose of gaining some knowledge of 
the mineral deposits which have been discovered since the date of my 
report upon that region, a,nd are now being developed. Mr. W. F. 
vVood here kindly accompanied and guided me to some of the more 
promising claims. The metalliferous deposits here occur in connection 
with, and so far as yet opened out, may be said to be confined to, a 
mass composed chiefly of gabbro, about six miles long by two miles and 
a ha,lf wide, of which the limits are approximately defined upon my 
published map. Coal Hill is a prominent high part of the mass, which 
although apparently separated at the surface from that constituting 
Cherry Bluff and Battle Bluff on Kamloops Lake, is similar in character 
and no doubt attributable to the same Tertial), period. The Cherry 
and Battle Bluffs mass has been described as probably representing 
the central and originally deep-seated eruptive fOCtlS of a Miocene 
volcano, and t-he offshoot, or partially separate area of Coal Hill, is in 
all probability of the same character aud date. Both have evidently 
been originally deeply covered by the fragmental volcanic deposits and 
basaltic flows of which remnants appear as ridges and escarpments in 
the vicinity. The metalliferous minerals seem to have been deposited 
by hydrothermal action marking the last stages of volcanic activity, 
a more or less complete decomposition of the rock itself being affect-
ed at the same time. 

The ores met with about Coal Hill consist principally of iron- and Ores at 
copper-pyrites, containing more or less gold, but accompanied with but Kamloops 

little qual'tz. They follow fractured and shattered zones which gen-
erally run about east-and-west (magnetic) occurring in nests and spots 
in the substance of the rock itself and in jointage-planes, and some-
times forming masses or sheets of pure sulphidefl several inches thick. 
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The sulphides thus appear to have partly replaced the rock-matter and 
in part to h,we filled intervening joints and spaces in the more or less 
brecciated mass; the latter being possibly a subsequent or concluding 
phase of the impregnation. Small quantities of chalcedonic quartz, 
resembling that abundant in parts of the ordinary volcanic rocks of 
the district, were observed in some places. A little native coppel'is 
also occasionally seen in small particles and leaves. 

The magnetic iron ores of Oherry Bluff·;+ may in all probability be 
considered as due to similar action taking place in another part of 
the old volcanic centre, at or about the same time. The general con
ditions, in fact, show It resemblance in many respects to those found 
in the case of the Rossland ores, but the amount of gold present, appears 
to be less considerable than in these, and the value of the ores, in so 
far as yet determined, must depend chiefly upon their content in copper. 
The amount of development actually accomplished is not very great, 
but some small shipments of hand.picked ore have been made. 

The field-work of the Geological Survey has, as a rule, been carried 
out by parties or individuals who devoted the entire available season 
to surveying or exploring operations; but of late years it has fre
quently been found necessary to initiate special investigations or 
surveys, on which members of the staff or assist<tnts have been occu
pied for shorter periods, and it is not always easy to draw the line 
between these and the field-parties, properly so called. Following, 
however, the practice in former reports, the field-parties of the past 
season may be said to have been fifteen in number, distributed 'as 
follows :-

British Columbia. . . . . .. . ..... , ... . , .. . .. :3 
North-west Territories (boring; operations) , , .. , :2 
Ontario ... " .. , . , . , . , . , , , .. , , , ' , , ' . , ... . 4 
Quebec .. . . . ... , ... ,. .' .. ... , . ..... . . . . ' 1 
New Brunswick . . " . . . . , .. ',. . . . ' .. '.... 1 
Nova Scotia ....... . .. , . , .. , . ' . . . . . , .. . , 3 
Hudson Strait, .... ' , .. ' . . ........ , . :2 

15 

Special exam. In addition to the above-mentioned parties, special examinations, col
inations, eto, lecting and other work in the field has been carried out during the year 

by other members of the staff. Dr. H. lVI. Ami spent more than two 
months in Nova Scotia in palmontological examinations intended to 
further define the true position of certain series of rocks in that province. 

, * Annual Report, Geol. Surv. Can" vol. VII. (N. S.) p. 34111. 
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He was also sent to western Ontario in September to investigate the 
reported discovery of ma8todon remains in new localities there, with 
results given on a subsequent page. i\Jr. L. M. Lambe was occupied 
for nearly three months in the North-west Territories in collecting, and 
in inspecting the boring operations on the Saskatchewan. lVIr. E. D. 
Ingall found time to visit a few mineral occurrences of intArest and 
:Mr. A. A. Cole spent three weeks in making plans of the graphite 
deposits opened up in Buckingham township, Que. A visit was made by 
Mr. vV. F. Ferrier to Hastings and Peter'borough counties in con
nection with certain minerals and rocks found thel'e. lVIr. J. 'White 
devoted nearly three weeks to running some necessary survey lines 
in parts of Prescott and :Frontenac counties, Onto 

lVIr. C. W, Willimott was also employed as usual for some time in 
obtaining specimens of rocks, ores and minerals suitable for school 
collections. 

The main features of the field-work of the yelll', may, in the first Synopsis ot 
place, be alluded to in order, further detllils being contained in the field-work. 

reports given on later pages:-

Tn British Columbia, attention was given almost entirely to the 
'Vest Kootenay district, nil'. R. G. lVIcConnell continuing the geologi
cal work there, while the necessary topographical data were being 
obtained by Mr. J. lVIcEvoy, 1\1es<;rs. R. W. Brock and W. W. Leach 
acted as assistants. The principal object in view has been to provide a 
geological map embracing the main mining cllmps and connecting 
them, Ilnd so much progress has now been made in this that a consid
era,b1e part of the entire West Kootenay sheet can now be compiled 
and engraved. The principal rock-formations of the district have been 
recognized and outlined and much valuable information respecting the 
occurrence of the various classes of ore-deposits has been obtained. 
An abstract of such facts, for a part of the region, is given in the ex
planatol'y notes on the preliminary edition of the Trail Creek map, 
already published. 

In Manitoba, a short season was spent by Mr. J. B, Tyrrell in 
further defining and investigating the thickness and relations of the 
Devonian, Silurian and Cambro-Silurian strata, chiefly between Mani
tob,t and vVinnipeg lakes, the results being such as to now admit of 
the delineation of the several formations with proximate accuracy on 
that pa,l't of the map of Lake "Vinnipeg and its vicinity, 

In the Rainy Lake district of "Vestern Ontario, Mr. W, McInnes 
continued, and has completed, the surveys and examinations necessa,ry 
fOl' the area to be covered by the :Manitou sheet of the geological map, 
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which is now in course of compilation in the office. He reports fav
ourably of the prospects for gold mining in that comparatively new 
part of the region. A portion of his time was also devoted to the 
revision of the geology of the northern part of the Lake of the VV oods, 
where mining is now well established, with the object of completing 
the data for a corrected edition of the map of that lake and its vicinity. 

lVIr. A. E. Barlow and Dr. F. D. Adams report jointly on their 
further work in Oentral Ontario, on the Haliburton sheet. The ehief 
geological problem in~olved in this region is, it will be remembered, 
that respecting the relations of the Hastings and Grenville series and 
the possible connection of these with the Huronian rocks. lVIr. Barlow 
notices at some length t.he distribution and mode of occurrence of the 
corundum deposits. which constitute an interesting feature of the 
district and one probably of economic importance. 

On the Perth and Ottawa Oity sheets, the position of which is in
dicated by the nalUes applied to them, work was continued by Dr. R. 
W. Ells. These sheets include large areas both of the crystalline 
Archtean rocks and of the Oambro-Silurian formations. the distribution 
and character of which is being systematically worked out. Iron ores 
occur in a number of places in the crystalline rocks, and prospecting is 
being carried on for gold and other metallic minerals. The Oambro
Silurian strata are chiefly of value as structural materials, but their 
position and structure is also of importance in connection with the 
question of the possible occurrence of natural gas. 

By Mr. R. Ohalmers, work was continued on the gold-bearing alluviums 
of the' Eastern Townships' of Quebec, and it is now intended to com
plete a report upon these. The investigation of the superficial 
deposits and ancient shore-lines along the E!t. Lawrence and Ottawa 
valleys, both in Quebec and Ontario, was also continued, with inter
esting results, of which a somewhat full synopsis is given on a later 
page. 

Exploratory work was conducted by Dr. R. Bell and Mr. A. P. Low 
on the north and south shores, respectively, of Hudson Strait. This 
was rendered possible, and appeared to be desirable, in connection with 
the Hudson Bay expedition despatched under Dr. Wakeham of the 
Department of Marine and Fisheries. 

The coast explored by Dr. Bell, extends from Ashe Inlet and Big 
Island north-westward to Tchorback, a length of about 250 miles, and 
a journey was also made by him inland from the head of Amadjuak 
Fiord to the vicinity uf Amadjuak Lake, a distance estimated at fifty 
miles. The length of coast examined is fringed by numerous islands 
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of all sizes, and is described as ruggeJ, and for the most pal't 1nOU;1- Synopsis of 
., . field-work-

tall1ous. The rocks of thIS coast are those of the LaurentIan, Cont. 

including important beds of Cl'ystalline limestone, and in part no 
doubt referable t9 the Grenville series rather than to the fundamental 
gneiss. Graphite and mica are known to occur in association with 
these rocks here, but have not yet been found i~ deposits of economic 
impol'tance. Silurian limestones are believed to occur in the interior 
of Baffin Land to the north of Arnadjuak Lake, and Cambro-Silurian 
limestones, apparently of Hudson River age, were found to characterize 
Akpatook Island in Ungava Bay. 

Mr. Low's exploration began at Douglas Harbour, about 130 miles 
from the west end of Hudson Strait, and included the southern shore 
thence eastward for a distance of about 650 miles, or to George River, 
U ngava Bay. This coast has been mapped with approximate accuracy 
and a general knowledge of its geological structure has been obtained. 
The rocks consist chiefly of granites and granite-gneisses, but include 
areas of schistose rocks which appear to represent the Cambrian of the 
interim' of the Labrador Peninsula in a considerably altered state and 
have iron ores associated with them. 

In New Brunswick, Prof. L. "'.lV. Bailey has been employed in visiting 
and examining, so far as possible, all the mineral occurrences of known 
or supposed economic importance, and is now engaged in putting his 
observations in the fOl'm of a systematic report. 

In Nova Scotia, regular field-work has been continued by Messrs. 
H. Fletcher and E, R. Faribault, with assistants. Mr. Fletcher's 
time was chiefly devoted to the mapping of the areas to be covered by 
the Springhill and Joggins map-sheets, but examinations were also 
made in other parts of the province, particularly in Cape Breton, where 
additional data were required in connection with the preparation of 
revised editions of some of the map-sheets of the Sydney coal-field. 
Mr, Faribault's work was, as in previous years, in connection chiefly 
with the gold-bearing rocks of the Atlantic coast belt. He was in
structed, however, on this occasion, to devote most of the season to a 
critical review and examination of the gold mining districts of the 
already-surveyed eastern part of the province, with a view to the pre
paration of a general report upon these. In his preliminary report, 
given on later pages, it has been thought advisable to include such 
detail respecting the structure and mode of occurrence of the gold
bearing v\Jins as may be of immediate importance to the miners, much 
attention being at the present moment turned to the gold mines of 
Nova Scotia. 

2 



BorinB opera· 
tions In 

Northern 
Alberta. 

18 A GEOT,OGICAL SURVEY DEPART~IENT. 

Experimental Borings in Northern Albe?·ta. 

The circumstances under which it became necessary to cease opera
tions on the bore-hole at Athabasca Landing, at a depth of 1770 feet 
were fully explained in the last Summary Report. The" tar sands" 
at the base of the Oretaceous, in which the occurrence of petroleum is 
probable, were not actually reached in this boring, but much general 
geological information of value was obtained. 

Sites chosen In view of the facts disclosed and in accordance with the recommenda
for b01'e-holes. tion based on them and given in the last Summary Report, provision 

was made for work upon two new experimental bore·holes, the sites 
sel"ected fOt' these being respectively the mouth of Pelican River, ninety 
miles down the Athabasca below the Landing, and Victoria, on the 
Saskatchewan. Oontracts for the work, which was to proceed as far 
as possihle concurrently at the two places, were entered into with Mr. 
W. A. Fraser. It was hoped that a depth of 1000 feet would be attained 
in each place during the season; that depth being likely to afford all 
the information required at the first-named locality, while a depth of 
about 2000 feet will eventually be required at. the second. Although 
the expectations in regard to depth have not been fully realized, owing 
to circumstances detailed in the annexed report of Mr. Fraser, very 
substantial progress has been made. 

Boring at The most interesting developments have been those in connection 
Pelican River. with the Pelican boring, where the" tar sands" appear to have been 

reached (nearly as anticipated) at about 750 feet and penetrated to a 
depth of about 70 feet. Maltha or heavy, tany petroleum was here 
met with, saturating the sands and shales in a manner similar to that 
found in the same lowN' Oretaceous beds where they outcrop naturally 
further down the Athabasca ; but at 8:W feet an exceedingly heavy flow 
oE natural gas under great pressure was struck, such as to prevent for 
the time beinll; any further work in the hole. 

Information The actual knowledge thus gained of the continued presence of the 
~:~~~~:m ~nd maltha at a distance of some sixty miles from the nearest natural out
gas. crop of the" tar sands," is of importance in greatly extending the area 

of the probably petroleum-bearing field. The great flow of natural 
gas would also in itself be of economic value if si tuated where it could 
be immediately utilized, but this is not at present the case in this 
locality. It is of particular interest, however, when taken in connec
tion with the considerable quantity of gas met with in the Athabasca 
Landing boring and that found in borings made for water at Langevin 
and Oassels on the line of the Oanadian Pacific Railway, The gas is not 
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found in these foul' places at exactly the same horizon in the Cretaceous 
rocks; but its occurrence goes far to prove that, particularly in the 
low~ strata of the Cretaceous, natural gas in quantities of commercial 
value may be expected to occur dver a vast area of the North-west, the 
distance between the extreme points at which its existance hu,s now 
been determined (Langevin and Pelicu,n) being u,bout 350 miles. 

The occurrence of maltha or natural tar in the rocks penetrated in 
the Pelican boring instead of petroleum proper, is, it must be confessed, 
to some extent disappointing, as it had been hoped that when u,t u, 
distance from the natural outcrops which hu,ve been subjected to pro
longed atmospheric influences the tarry matter would be found to be 
replaced by a lighter oil. It must be remembered, however, that the 
source of the petroleum which has su,turated the lower beds of the 
Cretaceous is to be looked for in the underlying Devoniu,n rock", and 
even in this boring it is quite probable that in the lower lu,yers of the 
" tar sands," or in the underlying formation, such lighter oil of greater 
commercial value may yet be found. But should this not prove to be 
the case here, there is still every reason to believe that these more 
favourable conditions will be found in other parts of the field. 

The strata passed through so far in the boring at the Pelican may Sec~ion at. 
thus be summarized and classified ;_ Pellcan R,ver. 

Depth from 
surface. 

Thicknc£s of 
formation . 

86 feet. 
185 " 

465 " 

750 " 

820 " 

Sand and gravel (surface deposits).. . . . . . ... . . . .. 86 feet. 
Dark bluish·black soft shal0s, with some sand-

stone in upper part. Pelican shales. . . . . .. . . . . 99 " 
Grayish sands and sandstones, and brownish and 

grayish shales. Gmnd Rapids s(vndstoncs. . .. 280 " 
Grayish and brownish shales, alternating with 

thin beds of hard sandstone and ironstone. 
Clea1'Wate1' shales.. .. .. .. . .. .. .. .. . .. .. .. . .. 285 " 

Sands and clays often saturated with heavy oils 
and tal'. Tar sands..... .......... ... ... ... 70 " or more. 

The above section may be compared with that given in the Sum
mary Report of 1895 for Athabasca Landing, and with that found and 
described on the lower river by Mr. R. G. McConnell, Annual Report 
(N ew Series), Vol. V., part D. 

, It is proposed, if the discharge of gas from the bore-hole shall have Further 

by that time so far diminished as to render work possible, to continue operations. 

this boring next summer to a depth of about 1000 feet., which should 
carry it some distance into the rocks underlying the Cretaceous and 
make a complete and satisfactory test for this particular locality. 

In the boring at Victoria, only the dark overlying shu,les have yet Boring at 

been penetrated, to a total depth of 705 feet. It was known that Victoria. 

these would have to be sunk through, and no particular results of 
2! 
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interest are to be looked for unW a considerably greater depth has 
been attained. Very considerable difficulties have been encountered 
here by reason of the exceptionally soft and incoherent nature of these 
ghales, which can be retained in place only by cOl.l1pletely casing the 
bore-hole as it ad vances. It will probably be necessary to enlarge a con
siderable length of the boring already made here and to introduce casing 
of greater diameter before further progress can be made in depth. It 
is proposed, however, if possible, to complete this hole to a depth of 
about 2000 feet next summer. 

Report on Mr. Fraser's report on the boring operations carried out during the 
boring opera-
tions. past season, with particulars of the beds passed through, is as follows: 

" I have the honour to submit the following report of operations 
conducted during the summer of 1897 at Pelican River on the Atha
hasca, and at Victoria on the Saskatchewan. 

"Owing to the late date at which the contracts for these two borings 
were signed, and the necessity of a complete new outfit for Victoria, 
which took some time to get together, a late start ill the spring was 
made. I anived ill Edmonton on May 24th, and the car-load of rna· 
chinery destined for Victoria arrived by the same train. The Hudson's 
Bay Company's steamer which had been arranged for by telegram, was 
waiting to take the machinery down to Victoria. When I arrived the 
captain was inclined to leave without the machinery, as the river was 
falling rapidly and he was afraid that his steamer would ground, owing 
to the heavy load he would be carrying. The plant was, however, 
loaded without delay and left for Victoria on May 26th. No casing 
had arrived as yet, so none could be taken down with the plant. 

"I had brought two gangs of trained men up with me. One of 
these I sent to Athabasca Landing to load the plant and machinery 
there upon boats and rafts for Pelican Rapids. The other gang 
proceeded with me to Victoria by steamer. As the captain had feared, 
the boat grounded twice going down and did not arrive at Victoria. 
until June 2nd. 

" After starting the men at building the rig at Victoria, I hurried 
back to Edmonton. The five car-loads of casing had meanwhile 
arrived. As the steamer would not be making another trip for some 
time I was compelled to send casing enough to do the tirst part of the 
work down by teams. The rate by steam'lr was $5 pel' ton, while that 
by team was $15. I also unloaded all of the casing from the cars, Mr. 
ylcCauley, of the Cartage Co., transporting to the edge of the river 
the casing destinf'd for Victoria, and that destined for the Pelican 
being taken over to the north side of the river by the teamster who· 
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had contracted to deliver it at Athabasca Landing. I then proceeded Report on 

to Athabasca I,andilloO"' arriving there on June 8th. b.oring opela· 
tlOns-Cont. 

" There it was found that the men had just finished loading the 
plant, and part of the casing. With three rafts and a large fiat-boat 
loaded with all they could carry, we left on the morning of the 10th 
to descend the river to the mouth of the Pelic<111 Rivllr. 

" We experienced great difficulty with the ra,fts when nearing the 
mouth of the Pelican, and were forced to leave two of them some four 
miles above and to proceed down with the boat and one raft. We 
landed these in a low, horse-shoe like fiat where the Waupask'1 trail 
strikes the Athabasca, about two miles above Pelican River. There 
we unloaded the machinery and then brought the other rafts down. No 
horses or oxen could be procured, and the work har:! to be done entil'ely 
by hand, under great difficulties. We proceeded, however, to build 
the rig, and began the hole by digging. 

"The river began to rise on the night of the 19th, and on the next 
day (Sunday) it was up about the derrick and had submerged all the 
machinery and tools. It was the highest flood that had occurred on 
the Athabasca for many years, and our work was brought to a stand
still for several days. 

" After the water fell back into its proper bed, I discovered thnt it 
had cut away the bank upon which the tools had been lying, and 
these had dropped off into about eight feet of water. Then for many 
days we were fishing the tools out of water. SOllJe of the most im
portant ones we could not find at all, as they were buried under about 
two feet of mud below eight feet of water. But by using some ingen 
uity and doing much blacksmithing we managed to get tools enough 
together to proceed with the work, but we did not get started until 
the 1st of .J uly. 

" In the first part of the bore an unexpected difficulty was encount
erecl. All along the river it seemed as though the shale rose to the very 
surface, and where we had located I did not expect to encount,er more 
than six or eight feet of sand and gravel at the most. I put in .first a· 
large square cribLing, six feet in diameter, down to about eight feet, 
then a wooden conductor, 15 inches in diameter, down 16 feet, and 
still the sand and gravel continued. I then put down the 8~-inch 
iron casing to 41 feet 4 inches, but the sand and gravel still continued. 
This was on the 12th of July-or two weeks that we had been getting 
down 41 feet. 

"As we were driving on the 8~-illch casing all I thought it would 
stand, and as the next size-7-~.inch-had not yet arrived, I put down 
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5~-inch casing to 67 feet to)ee if I could get through the gravel I 
then pt.lled this out and drove the 8~-inch casing to 63 feet. This was 
all the 8linch casing I had. As the gravel and sand still continued, 
I put in the 7 ~-inch casing, which had by this time arrived. At 86 
feet 6 inches I struck a dark-bluish shale, and had succeeded in getting 
through the sand and gravel at last. This was on the 16th of July. 

"The different strata, as encountered after this, are set out in the 
subjoined log. I used some of the heavy petroleum or rnaltha which 
flowed from the well in raising stearn, and it made an extremely good 
fuel. 

"If the hard slate stratum at 821 feet 6 inches had been pierced, a 
great flow of petroleum might, in my opinion, have been encountered. 
Indeed, it is altogether possible that at that depth we were within a 
few feet of a large body of petroleum. Had it been struck while the 
flow of gas was in the unconquered condition, the result would have 
been disastrous, as there might have been no possible means of check
ing the flow. The flow of gas was so great that a cannon ball could not 
have been dropped down the pipe. 

"The 'tal' sands' seem to have been encountered at about the ex· 
pected depth, and it appears likely that the limestone will be met with 
before 800 feet is reached. 

"Owing to the impossibility of making further progress at the time, 
at this place, I determined to allow~the gas free escape, and it is quite 
likely that by next spring we shall oe able to control it, and deepen 
the bore. The 4~ inch casing is in good shape, being perfecbly free, the 
last thing I did being to rais it five feet to give the gas better vent. 

"The fact that these petroleum-bearing sands are encountered at 
this depth so far away from the outcrop lower down the river, to my 
mind favours a belief in the existence of an oil-field of great extent." 

RECORD OF STRATA PASSED THROUGH IN THE PELICAN RIVER BORING. 

1-86 ft. Sand and gravel. 
86-101 " Dark-bluish shale, very soft. 

101-105 " Soft sandstone. 
J 05-185 " Dark-bluish shale, very soft. 

At 185 feet struck slightly saline water. There was a 
distinct change in the shale at 185 feet, it changing to a 
reddish-brown colour. 

185-225 " Reddish-brown shale. Rather nard. 
225-234 " Sandstone. ' 

At 225 feet struck water which flowed over the top of 
the bore. 

234-245 " Sandstone and brown shale. 
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2J5-253 ft. Hard gray cemented shale. Rel?Ol't 011 

At 253 fee t struck more water and gas. b.ol'mg opel'a-

253 280 A I· I . h h 1 hi' kl b tlOuS-Cont. - " 19lt greems -gray 8 a e t at sett es very qUIc ya out 
the drill, making it difficult to extract it after boring 
about two feet. 

280-290 " Soft greenish-gray shale, cement-like. 
290-308 " Brown shale, with strata of gray shale. 
308-310 ,,' Brown shale. 
310-311 " Hard sandstone. More gas and water. 
311-328 " Brown shale and sandstone in alternate strata. 
328-340 ., Sandstone. 
340-353 " Brown shale. 
353-365 " Hard sand-rock, with layers of softer rock. At about 355 

feet struck maltha or oil of a very heavy specific gravity. 
This flowed in small clots on top of the water from the 
well, and several barrels of it ran away into the river. 
There was a good deal of gas with this heavy petroleum. 

365-410 " Sand~tone, rather hard. 
By this time the flow of petroleum had nearly ceased. I 

concluded that the water which came from below, being 
icy cold, had cbilled it where it came into the bore, and 
had thickened it so as to choke the vein. 

410-427 " Brown shale. 
427 -450 " Hard brown shale. 
450-465 "Sandstone. More water and gas. 
465-481 " Gray shale. 
481-498 " Gray shale, caving rather badly. 
498-503 " Gray shale, very sticky. 
503-526 " Gray shale, very sticky and like the cemented gray shale 

we had before. 
526-532 " Ironstone. 
532-538 " Gray shale. 
538-553 " Gray shale, cement-likp.. 
553·556 " Sandstone. 
556-558 " Very hard, probably ironstone. 
558-563 " Very hard sandstone. 
563-573 " Brown shale. 
573-590 " Gray shale, streaks of sandstone. 
590-620 " Gray shale, brownshale and sandstone in alternating strata; 

the cuttings froll the sand pump carrying distinct tl'aces 
of maltha. 

620-625 " Grc.y shale. 
Struck a strong flow of gas at. 625 feet. Gas remarkably 
pure and free from odour. Considerable maltha coming 
away with the water. 

625-643 " Very hard sandstone. 
643-648 " Soft gray shale. 
648-652 " Hard sandstone. 
652~665 " Soft gray sandy shale. 
665-67 5 " Ironstone. 
675-684 " Soft gray shale. 
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684-685 ft. Hard sand~tone. 
685-703 " Soft dark-gray shale. 
703-713 " Hard sandstone. 
713-718 " Soft gray sandy shale. 
718-723 " Hard sandstone. 
723-733 " Sandstone. 
733-7-13 " Soft gray shale. 
743-n~8" " " with stl'efLks of soft sandstone. 

Struck gas and some oil at 750 feet. Quite a strong 
flow of gas at this point. Heavy oil similar to that 
obtained before, but of a higher specific gravity came out 
with the cutt.ings in the sand-pump. The heavy oil seews 
mixed all through the sandstone and shale at this dept.h, 
and it looks as though the tar-sands had been entered at 
about 740 feet. 

The water was shut off by the casing at 740 feet and 
the hole is perfectly dry with t.he exception of the water 
we put in to drill with. This shows that there is no water 
in these lower sandstones, which is of great importance 
and value. 

758-781 " Soft dark-gray shale, and soft sandstone. 
The ~hllJe and sandstone here show very little perceptible 

difference, the heavy oil having consolidated them into a 
homogeneous mass. 

At 773 feet ,L heavier flow of gas was struck. It made 
a roaring noise coming out of the bore, and had quite a 
pronounced petroleum odour. Incre<1sed quantities of 
petroleum in the cuttings at these depths. 

7Sl-800 " Alternate strata of soft gray shale and soft sandstone. 
These also completely saturated with heavy petroleum. 

Illcrea~ed quantities of petroleum obset'ved in the sand
pump. The gas increasing in volume all the time. It has 
a distinct petroleum odour, but, unlike the gas met with in 
the Petrolia oil field, it is free from sulphur and does not 
inflame the eyes. 

800-820 " The same as foregoing. 
At 820 feet a tremendous flow of gas was struck, which 

blew every drop of water out of the bore. The roar of the 
gas could be heard for three miles or more. Soon it had 
completely dried the hole, and was blowing a cloud of dust 
50 feet in the air. 

Smail nodules of iron-pyrites, about the size of a wall
nut, were blown out of the hole with incredible velocity. 
They came out like bullets from a rifle. We could not see 
them going, but could hear them crack on the top of the 
derrick. It was impossible to do anything with the bore 
that day, so we were forced to let it stand just as it was. 
There was danger that the men would be killed if struck 
by these missiles. 

The next day a long stick was put on the tools, so that 
the men could turn them without getting too close to the 

, . 
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bore. In this way we succeeded in penetrating through Report on 
18 inches of a conglomerate mass of these iron-pyrites ~.ormg~pera
nodules embedded in heavy petroleum. As we drilled lons- onto 

through this the gas threw out the nodules with clots of oil. 
820-821 ft. 6 in. Conglomerate mass of iron-pyrites nodules embedded 

in oil. 
At 821 feet 6 inches a very hal'd stratum of slate was 

encountered, which we penetrated about 3 inches. We 
could get no water down the well on account of the strong 
flow of gas, so we could make no further progress with the 
drill in this hard cutting. The danger to the men was so 
great that they refused to wOl'k longer over the bore. We 
then put the 4~-inch casing down to the very bottom, 
hoping to shut off the gas, but it failed to do so. 

The casing in this bore-hole is as follows :-

Casing (wooden), 15 inches-16 feet. 

" (iron) 8~ " 63 " 7 inches. 

" " 7% " 222 " 
" " 6i " 395 " 
" " 5% " 747 " 
" " 4% " 820 " 

" Just about the time the boring at the Pelican was suspended one of 
my men came over fl'om Victoria, by way of Lac la Biche, bringing me 
intelligence that work had stopped owing to difficulties about the 
casing, and that the well was only 600 feet deep. I instructed the 
gang that had been working at the Pelican bore to proceed to Victoria 
without delay, and pushed on ahead myself, arriving there several 
dlty;; before them. Upon my ani val I found that the driller had not 
been carrying out my orders, and owing to this he severed his connec
tion with the work. 

".There had also been a great flood on the Saskatchewan, carrying 
away wme of the casing clamps and a few other things. 

"The bore had been located about 200 feet to the north of the mouth 
of Egg Creek, Oil the fiat land about 8 feet above high-water mark. 
They had not been troubled much by caving in the bore-hole down to 
a depth of 560 feet, but beyond that it caved very badly. I found the 
well called down to 560 feet with 6~-inch casing. The driller had not 
used the under-reamer, and the casing was stuck at that point. 

" I pulled the 6~ inch casing out, meaning to put down the 7 i-inch, 
but there was an obstructIOn on the inside of the 8linch casing and it 
would not go. I then put down the 6~-inch again and used the patent 
under-reamer ahead of it until we'got to a depth of 700 feet. Here the 
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Report on pressure on the casing from the caving material became so great tha.t , 
boring opera. it could not safely be driven any furtht>r. 
tions-Cont. 

"This fact will convey a good idea of how the formation here 
encountered caved. At 560 feet there was no caving. and from there 
to 700 feet, a distance of only 140 feet, was sufficient to jam this stl"ing 
of casing so tight that it could not be driven any further. 

"At Athabasca Landing each string of casing could be driven from. 
600 to 1000 feet. 

" As the 6.g.-inch casing would have to be drawn up from the bore 
and larger casing put down, so that the 6linch casing could be carried 
to a much greater depth; and as this could not be done in the time 
remaining to work in during the autumn and consultation with the 
Department seemed necessary to decide upon the best course to pui'sue 
about the largel' casing, I determined to close down the work at that 
time, the 20th of October. 

"Tht> work at Victoria would have been more successful could I have 
been there myself during the SUlUmer. But as the Department hoped 
for some results this season from the Pelican R.ivel" boring, the depth at. 
which oil should be obtained being much less, I remained thel·e." 

RECORD OF STHATA PASSED 'rHROUGH IN THE BOlliNG AT VICTORIA. 

, 10 feet. ~-

10- 20 " 
20- 30 " 
30- 50 " 
50-100 " 

100-110 " 
110-120 " 
120-130 " 
130-131 " 
131-140 " 
140-180 " 

180-260 " 
260-270 " 
270-280 " 
280-290 " 
290-300 " 
300-310 " 
310-340 " 
340-350 " 
350-390 " 
390-410 " 
410-420 " 
420-470 " 

Sand. 
Light-gray shale, with traces of sand. 
Gray sandy shale. 
Light-gray sandy shale. 

" shale. No sand. 
Gray shale, darker in colour. 

" lighter. 
" brownish colour. 

Ironstone strata. 
Light-gray shale. 

" brownish-gray shale; quite harel. 
At 156 feet struck a small vein of gas. 

Dark-brownish shale, with streaks of ironstone' 
Dark-brown shale. Strata of sandstone. 
Gray shale. Ironstone stratum. 

" with a 3-£00t stratum of ironstone .. 
Brownish-gray shale; hard. 
Gray shale; hard. 
Dark-gray shale j softer. 

" "harder. 
Brownish-gray shale: hard. 
Light-gray shale j hard; 2 feet irons tOilE'. 

Brown shale. 
Brownish-gray shale. 
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470-4S0 feet. 
480-500 " 
500-50S " 
50S-520 ., 
520-530 " 
530-035 <. 

535-540 " 
540-550 
550·554 " 
5.54-560 " 
560-570 

570-620 " 
620-630 " 

630-705 " 

SUMMARY, REPOR'!'. 

Very hard gray shale. 
Light brownish-gray shale_ 
Ironstone stratum. 
Light brownish-grn.y shale. 
Gray shale, losing brown tone. 
Ironstone stratum. 
Light-gray shale; hard. 
Gmy shale, with stratum of ironstone. 
Bluish-gray shale. 

27 A 

Dark bluish-gray shale. 
" "with ironstone stratum and frag-

ments of iron-pyrites. 
Gray shale; very soft. 

" "with 3 feet stratum of sandstone or 
ironstone. 

Bluish-gray shale; very soft and caving very badly. 
At 495 feet struck a vein of water slightly saline, 

which flowed over the top of the bore. Oonsiderable 
gas with it. 

The casing at present in this bore-hole is as follows :

Oasing (iron), 9·j-inch-31 feet 8 inches. 

" "8~" 170" 

" " 6b. " 8 700 " 

BRITISH COLUMBIA. 

Report on 
boring opera
tions-Gont_ 

The winter months of IS97 were spent by Mr. R. G. McConnell in Workt.?; Mr 

working up the geological and topographical data collected during the ;;;;1I~' r cGon· 

previous year for publication. 

Upon the work as completed during the summer, chiefly in the \Vest 
Kootenay District, Mr. McOonnell reports as follows ;-

"I left Ottawa for Nelson on the Sth of June, and commenced field
work near Salmo, on the line of the Nelson and Forb Sheppard Rail way, 
on the 19th of June. We remained in the field until the 12th of 
October. The season, as a whole, was favourable for mountain work. 
The early summer was wet, but the usual mid-summer smoke was not 
so dense as in· previous years and did not cause much delay. 

" Mr. J as. McEvoy, of the Geological Survey staff, had eharge of the 
topographical work, and Mr. R. vV. Brock, also of this office, assisted in 
both the geological and topographical work. Mr. W. W. Leach was 
engaged at Nelson as topographical assistant. The staff was thus larger' 
than in previous years; and taking into consideration the mountainous 
character of the countT'y and the difficulty attending the transport ot 
supplies, we were able to covel' a comparatively large area. 
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Brit\sh Col- "vVe were occupied principally in the south-eastern portion of the 
,nmbHlo-COltt.. . . 
Districts exa- map-sheet 1Il the unmapped regIOn between the Salmon RIver and 
mined. Kootenay Lake and River, and south of Midge Oreek; but work was 

also carried on east of Kootenay Lake, on the north fork of the 
Salmon, in the group of mountains between the Salmon, Beaver and 
Pend d'Oreille rivers, on the Slocan River, on Ten-mile Oreek, Slocan 
Lake and on the Nelson and Fort Sheppard Railway. An effort was 
in fact made to collect sufficient data for a general geological and topo
graphical map embr:tcing the region in which the principal mining 
camps of "Vest Kootenay are situated. The material on hand is now 
being compiled and drafted. 

Topographical " The pt'incipal t.opographical featUl'e of the country examined is its 
features_ 

Forest. 

persistently mountainous character. The whole region, with the excep-
tion of the valleys of the Kootenay and Salmon, being simply a 
succession of high mount:tin ranges, 8eparated by narrow, steep-sided 
valleys that have been carved out by the torrential streams draining the 
district. The principal streams engaged in this work between the 
Salmon and Kooten~y, north of the International boundary, are Lost 
Creek, Sheep Creek, Hidden Oreek, Porcupine Creek and Wild Horse 
Creek, flowing westward into the Salmon; and Boundary Creek, Sum 
mit Creek, Shaw Creek, Cultus Creek and Midge Oreek, flowing east
ward into Kootenay Lake and RivE'r. These streams head in a high 
range of quartzite and granite peaks and riclges that extend from the 
boundary north to Ymir Mountain. From the summit range transverse 
ridges, gradually decreasing in height, but often swelling into high 
peaks, extend outwards to the main valleys. 

"East of the summit range, a prominent group of mountains, with 
peaks occasionally exceeding 8000 feet in height, occurs neftI' Kootenay 
Lake, between Oultus and Summit creeks. They are built of granite, 
and owe their superior elevation to the greater resistance offered to 
denud<1tion by this rock than by the sUrI'ounding softer schists. 

"In the arel1 between the Beavel', Pend d'Oreille and Salmon rivers 
the streams have not cut so deeply, and the mountains are round
topped and haye a more uniform elevation. 

"The valleys and the slopes of the mountains up tv an elevation of 
about 7500 feet, are or have been, wooded more or less densely with 
spruce, pine, cedar, hemlock, etc., but, as in other parts of the district, 
the trees have been destroyed over large areas by forest fires. A list 
of the forest trees is given in last year's summary. 

"The geology of the district is extremely complicated, and has only 
been deciphered so far in a general way. It will be unnecessary to 
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more than mention its salient features here, as it will form the subject British CoI-
f h· h . b . d umbia-Oont o a report w lC 18 now emg prepare . . 

" The four main groups of rocks are the granites, the dark eruptives Principal geo. 

and associated fragmental rocks, 11 schistose series of exceptional logical divisi-
ons. 

thickness which includes greenish, grayish and dark schists and slates, 
crystalline limestones, dolomites, quartzites and conglomerates, and thn 
basal Shuswap series consisting here as elsewhere of mica-schists, mica
gneisses, crystalline limestones, dolomitE'S and quartzites. It is 
probable that the schists and a~sociated rocks are all of Cambrian age, 
the dark volcanics, so far as known, belong mostly to the Oarboniferous 
and the granite» are chiefly of post-Triassic age. 

"The dark volcanic rocks cover most of the area between the Beaver, Volcanic 
Pend d'Oreilie and Salmon rivers, except the south-west corner, which is gl'OUp. 

occupied by schists t hat extend northwards along the main and north 
fork of the Salmon until cut oft by the granites neal' Toad Mountain. 
They are replaced, east of the Salmon, by slates and schists that have 
been referred to the Nisconlith, !t much older series. The rocks of this 
group include porphyritesof several kinds, monzonites, diabases, gf1.bbros, 
breccias, tuft\ agglomerates and dark fine-grained slaty ash-rocks. 

"Grayish medium and coarse-gmined and porphyritic granites, Granites . . 
similar to those described in pl'evious progress reports and belonging 
to the same period of eruption, occur everywhere in dykes and areas 
of various sizes throughout the district .examined. Several areas were 
outlined on Boundal'y Oreek, west of Kootenay Lake between Oultul; 
and Summit creeks, east of the Salmon on Wild Horse, I-Iidden and 
Porcupine creeks; and a number of smaller bosses occur cutting the 
quartzites and schists which form the summit range between the Salmon 
and the Kootenay. 

" Besides the ordinary gmy granites of the district, an older granite, 
somewhat similar in appearance, occurs in a few places along Kootenay 
Lake, cutting the Shuswap and Oambrian schists j and a younger 
reddish granitic rock has a wiele distribution, but except on Granite 
:M.ountain does not occur in large continuous areas. 

" The great igneous activity which has characterized the district in Igneous rock". . 

the past, is shown by the fact that igneous rocks belonging to six 
distinct in vasions are easily distinguished in the region examined during 
the season, and it is probable that with more detailed work in the field 
and with the microscope, the list; would be increased. The oldest 
eruptive rock detected is a diorite, which is found intercalated in and 
cutting the schists of the Shuswap series. The diorite is followed in 
order by the older gmnites, the porphyrites and altered rocks so largely 
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.schists_ 
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-slates. 

-Selkirk)eries 
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developed in the south-western part of the field, the ordinary gray 
granites, the younger granites and associated syenite-porphyry dykes, 
and, lastly, by a system of basic dykes belonging to the basaltic group. 
Besides the massive rocks just enumerated, a laloge proportion of the 
Shuswap and Cam brian schists represent igneous rocks which have 
been crushed and altered into their present conditions . 

"Between the Salmon River and Kootenay Lake and River, the 
rocks are mostly schists, cut by numerous granitic intrusions. The 
schists have a general north-and-south strike, and dip steadily eastward. 
Sections were examined on Sheep and Lost creeks flowing into the 
Salmon, and on Summit Creek which flows eastward into thf' Kootenay. 
The sections are interrupted in many places owing to the absence of 
exposures, but are sufficient to show a division of the rocks into three 
gloeat groups each many thousand feet ill thickness. 

" From Salmon River eastward, for several miles, the rocks consist 
mostly of hard lead-coloured slates, usually somewhat siliceous and 
showing as a rule on cross sections numerous fine lines due to a separa
tion of the laminoo by thin quartz films. The slates are always more 
or less altered and in places pass into micaceous schists. They include 
bands of greenish schists, quartzites, and grayish and whitish crystalline 
limestones. The slates have an average dip to the east of 50 degrees. 
They are succeeded and overlain on the east by a complex set of rocks 
consisting of alternating bands· of greenish, grayish and dark schists, 
grayish and white quartzites, usually rather heavily bedded, fine and 
coarse hard conglomerates with a matrix of quartzite or schist, yellowish 
granular dolomites and massive green diabases. These rocks resemble 
the Selkirk series as described by Dr. Dawson. They are overlain by a 
great volume of quartzose mica-schists ranging from quartzites holding 
f1 few grains of mica arranged parallel to the bedding to well developed 
lustrous mic'l,-schists. The quartzites occur in thin regular beds usually 
from one to three inches in thielmess, separated by narrow schistose 
bands which are often crumpled. Crystals of kyanite were found by 
Mr, Brock in the ridge south of Summit Creek scattered through 
a band of coarse biotite-lLica-schist inCluded in this series. The 
·schists last described extend eastward to Kootenay Lake. Tbey dip to 
the east and apparently overlie the rocks referred to the Selkil'k series, 
but show greater alteration. This may be due, however, to the vicin
ity of the granite masses on Boundary Creek and on Summit Creek. 

"The three groups of schistose rocks briefly described above, 
are evel'ywhere broken through by granite intrusions, and towards the 
;north are cut off by the great central grn,nite mass of the district. 
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"East of Kootenay Lake, Lockhart Creek, La France Ct'eek, Cmw- Briti.sh Col· 
f d C ] d h . d f . d' f ] mubta-Gont. or ree {an ot ers were examme 01' varymg Istances rom t 1e S h' 

• C tsts east of 
lake. On Lockhart Creek the sectlOn shows dat'k slaty rocks and Kootenay 
'green schists near the lake, and underlying these the conglomerates, Lake. 
quartzites and schists of the Selkirk series. The position of the group 
is the reverse here of what it is in Lost Creek where the slates underlie 
·the quartzite-conglomerate beds and it is probable that the whole series 
is overturned. 

" On Crawford. Ct'eek, the section commences with the gray gneisses, Sh~tswap 
I . . d 1]']' f h Sh ,senes. mica-sc lIsts, quat'tzltes an crysta me Imestone 0 t e uswap sertee, 

cut by a network of granite, pegmatite and diorite dykes. The Shuswap 
series is succeeded and apparently overlain toward the eaBt by the green-
'1sh and gmyish schists, quartzites and conglomerates of the Selkirk 
series. The Nisconlith slates, which, when the section is complete, separ-
ate the Selkirk from the older Shuswap series, were not here recogl1ized. 

"The O'neisses and associated crystalline rocks of the Shuswap Structure of 
<:> • I f I beds. occupy the bas111 and lower slopes of the va ley 0 (ootenay Lake from 

its northern end to a point a few miles below Crawford Bay. They 
dip to the west and are apparently overlain on the west and under-
lain on the east by younger rocks. The conditions prevailing lead to 
-the inference that the whole series has been thrown into a great anti
cline overthrown to the east. It is also probable that the folding was 
'accompanied by considerable faulting, as the beds on the east and west 
'of the lake do not correspond very closely. The schists have a close 
l'esemblance, but the quartzites and conglOlllerates so abundant east of 
the lake are only sparingly represented to the west. 

"The region examined during the past season does not include any 
-of the largel' mining camps of the district, but it is nearly everywhere 
more or less metalliferous, and mining claims have been staked oft' by 
the score on all the principal creeks, and on some of these claims a con
siderable amount of development work hiLS been done. We were un
able to devote much attention to the examination of these, as our time 
was fully occupied in collecting data for' the completion of a general 
map of the region. 

"The band of dark slaty rocks east of the Salmon River, that has Ore deposits. 
been referred to the Nisconlith, is traversed by a number of leads, 
'some of considerable promise, The Ymir claim, north of Wild Horse 
Creek, is situated in these slates, about half a mile east of their contact 
with the basic eruptive series. The Ymir lead cuts the slates in a 
direction S. 65° W. and dips to the nodh-west at an angle of 60° to 
70°. 'fhe principal workings at the time of my visit consisted of a 
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cross-cut 70 feet in length, a sha,ft at the end of the cross-cut 103 feet 
deep, and drifts 60 feet to the north-east and 105 feet to the sou~h
weRt along the vein. at the bottom of the shaft. The shaft follows an 
ore-body varying from 10 to 20 feet in thickness, and a cross-cut of the 
vein on the south-west drift, 50 feet from the foot of shaft, cut nearly 
30 feet of ledge matter, of which 18 feet was stated to be payable ore, 
carrying values of $20 or over, principally in gold. The ores consist 
of galena and iron-pyrites, with some blende and the gangue is mainly 
quartz. 

"The Dundee mine, on Bear Oreek, a short distance south of the 
Wild Horse, was examined by Mr. Leach. The vein occurs at the 
junction of the slate with a granite boss, and is traceable on the sur
face for 500 feet. The strike is almost pamllel with that of the rock 
and it dips to the north-west at an angle of 75°. The workings con
sist of an incline 100 feet deep, following the foot-wall of the lead. 
The vein has a width of 12 feet on the surface and. increases in width 
with depth, as at the bottom of the incline a cross-cut of 16 feet did 
not reach the hanging wall. The ore consists of galena and iron-pyrites, 
and is stated to average $23 to the ton in silver, gold and lead. A 
good wagon road has been built to the Dundee mine from the town of 
Ymir on the Nelson and Fort Sheppard Railway, and another is in 
course of construction from the same place to the Y mil' mine. South of 
Wild Horse Oreek a number of claims have been located along the 
same band of slates on Porcupine, Sheep and Lost creeks, and some 
development work has been done, but I was unable to afford time to 
examine them. 

"vVestof the main Salmon, near the head of a branch of Baratt Oreek, 
is the Porto Rico claim. It consists of a quartz vein averaging about 2 
feet in width and traceable for 700 feet, carrying pyrites, pyrrhotite, 
chalcopyrite and mispickel. Assays from this lead are reported to have 
run very high in gold, but the average value of the ore was not ascer
tained. It is situated west of the Nisconlith slates in the basic erup
tive series. 

Copper camp. " West of the summit, between SiLlmon am] Kootenay rivers, and 
close to the International boundary, is situated wLat is known as Oop
per camp. A number of claims have been located here along the bands 
of dolomite included in the Selkirk series. The leads consist of quartz 
veins like the North Star, and more or less silicified bands in the dolo
mite, like those of the Hanna and B. O. claims. No large ore-bodies 
have so far been opened up, and very little development work was 
being done at the time of my visit. The B. O. has a width of about 
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2 feet, and has the same strike and dip as the dolomite band in which Bl'it~sh Col· 
't' . I d Th . t f ('t) d l1mbuv--Cont. 1 IS lIlC ose . e ore conslS s 0 gray copper tennant! e an 
galena, distributed irregularly through the vein. The pay-ore, free 
from gangue, is stated to run $260 in copper, silver and gold. 

"In the eastern part of the district numerous claims have been 
located on Goat, La France, Lockhart, Crawford and other creeks flow
ing into K.ootenay Lake, but I had no opportunity to examine them." 

Mr. McEvoy was engaged in the early part of the year in laying Work by MI'. 

d th 1 · I b d' th . . fi . 11 d . J McEvoy. own e geo oglCa oun arIes on e remalllmg un nlS e portIOns . 
of the Shuswap sheet from the information gained during the previous 
summer, and also in the construction of a map of the country in the 
vicinity of Rossland, B.C., from surveys made during the latter part 
of the same summer. 

During the past season he was employed in making a topographical 
survey in the West K.ootenay district on which he reports as follows: 

"Leaving Ottawa on the 10th of J nne, 1897, I proceeded to Nelson, 
B.C., according to instructions and joined Mr. McConnell. The area 
surveyed extends from near Nelson southward to the International 
boundary line and from Kootenay Lake on the east to Pend d'Oreille 
River and Beaver Creek on the west. 

"In carrying out the survey of this area two principal methods were Metbods of 

employed. 1. Panoramic sketches with transit bearings chiefly from survey. 

suitable mountain tops, by mean~ of which a system of triangles was 
extended from fixed points to the north and west so as to establish the 
main frame-work of a map. 2. Odometer traverses of roads and trails 
with barometric heights (to be afterwards corrected) for the purpose of 
getting better details for the valleys and streams. In many cu-ses the 
odometer was impracticable and paced surveys were made instead. 

" Mr. R. 'vV. Brock and Mr. W. W . Leach who were assistants to 
Mr. l\icConnell rendered valuable aid in this work. 

"In the high mountainous region between Salmon River and Koote
nay Lake, which is for the most part without either trail or track, 
travel was difficult and correspondingly slow. This was especially so 
toward the centre of the range where the angular quartzite ridges are 
impassable in many places and necessitate long detours. 

"About the end of August Mr. Leach was given charge of a separ
ate party and from that time until the close of the sea·son continued 
operations independently. His surveys covered the valleys of the 
North Fork of Salmon River and Beaver Creek. 

3 
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British Col· "Oircumstances being favourable, on the 1st of September I went to 
I.umbia-Cont. ~ 

Kolmnee 
Mountains. 

Slocan Lake and ascended Ten·mile Creek into the Kokanee Moun-
tains. In these mountains which form the very centre of the region, 
with summits reaching 9500 feet above sea-level, and from which streams 
radiate itl all directions, a considerable area remained unmapped. A 
couple of weeks were spent in getting sufficient information to fill up 
the blank. 

"Returning to Nelson I made a short trip, accompanied by Mr. 
Brock, to the Pend d'Oreille R iver and through the mountains to the 
north between it and the Nelson and Fort Sheppard Railway. 

Vernon to " After this I joined Mr. McConnell at Nelson and fl'om there went 
Lower Arrow VHf d .. h k' 1 L ake. to ernon. ere a ew ays were spent exam1l1111g t e roc s 111 t 1e 

'York hy i'dI'. 
J. B. TYl'l'ell. 

neighbourhood. 'We then procured pack-horses and travelled up the 
White Valley road to ::YlcIntyre's at the head of Cherry Creek. From 
there I made an exploratory survey via Kettle River and Fire Valley 
to Lower Arrow Lake. 

"Mr. Leach in the meantime was working in the mountains to the 
east of the Slocan River. Returning once more to Nelson, I met Mr. 
Leach at the appointed time and we visited Copper Mountain south of 
Nelson. The next day a heavy snow-fall covered the mountains and 
rendered further work impracticable. I returned to Ottawa on the 
19th of October." 

~IAl\'ITOBA. 

During the early months of 1897, Mr. Tyl'l'eU was at first engaged in 
correcting the proofs of his report on the country between Athabasca 
Lake and Churchill River, and in arranging and labelling the rocks and 
fossils collected during the preceding summer. Thin sections were 
made of such of the rocks as needed fuller examination, and these were 
microscopically examined. A report was also written on the country 
explored during t,he summer of 1896, lying north of Lake Winnipeg 
and the Lower Saskatchewan River, west of the upper portion of 
Nelson River; and to accompany this report a map was drawn on the 
scale of two geographical miles to one inch, showing all the surveys 
made in the district examined. The greater part of the winter was, 
however, devoted to the preparation of a report On the region explored 
in 1893 and 1894, embracing the Doobaunt and Kazan rivers, and the 
country in their vicinity and to the west of Hudson Bay. The 
temporary loss of the specimens collected in 1893, with the consider
able portions of the winters of that and the following year occupied in 



OAWSON./ SUMMARY REPORT. 35 A 

the field, had necessarily delayed the completion of the report, which is Manitobl1-

h d f . Cant. now, owever, rea y or Issue. 

Mr. Tyrrell had also been asked to act as one of the secretaries of 
the geographical section of the British Association, and in that cap,L' 
city attended the meeting of the Association in Toronto, where he read 
a paper on the Glaciation of North Oentral Oanada, and another on 
the Physical Geography of the Barren Lands of Oanada. Immediately 
after the close of this meeting he left for Northern Manitoba. Of 
his wOl·k there he reports as follows :-

" At. 'Winnipeg I had the good fortune to secure the services of 
Roderick Thomas, one of the men who had been with me for the three 
previous summers, thence I went to St. Lauren't, where a boat and 
two additional men were engaged and we at once sailed northward to 
Lake St. Martin, where a close examination was made of the outcrops LakeSt. Mar

of trappean rock on Sugar Island, and on the low hill on the east side tm. 

of the Narrows. These rocks are particularly interesting as they have 
evidently formed relatiyely high hills on the original floor ot the 
Palreozoic sea, and, together with some hills of granite, now rise as low 
rounded elevations in the midst of a region of undisturbed Pala~ozoic 
limestone. 

" The flat-lying limestone OIl the east side of the Narrows of Lake Rocks of 
Trenton no'e 

St. Martin was closely examined, and was found to be of Trenton age, 0 • 

while a couple of miles further east an escarpment rises to a height of 
about 100 feet above the lake. On the face of, this escarpment are 
several well developed gravel beaches, marking old shore-lines of 
Lake Agassiz. The underlying rock was found to be a heavy-bedded, Rocks of Nia-

white, porous limestone of Niagara age. gam age, 

" Eastward from the summit of the escarpment a dry plain, covered Dry plain, 

with a thin coating of soil and overgrown with small Banksian pinfls 
extends for many miles. 

" This escarpment was examined at two different places, the joumeys 
being made to it on foot through deep mossy swamps, after which we 
retumed up Fairford River to Lake Manitoba, and thence, past Duck 
Islands, which were sketched in with approximate accumcy, to St. Lau
rent. During this journey a stop was made at a hill on the east side 
of the Narrows of Lake Manitoba, where thick-bedded white lime
stones of middle Devonian age are brought to the surface by a low 
anticline. Some holes had been sunk on this hill to test the character 
of the rock as a building stone. Some of the beds could be easily cut 
and would yip,ld fine large blocks, of regular even grain. A free
wOl'ldng stone of this character should command a good market in 
Manitoba for building purposE's. 

3~ 
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Manitoba-- " After leaving the boat at St. Laurent, a journey was undertaken 
Cont. 'th b k b d d . t th t b t SIlL k d Countr east WI UC - oar an carts In 0 e coun ry e ween loa a e an 
of Shoal Lake. Lake 'Winnipeg. Passing south of Shoal Lake, we followed its east-

ern shore as far north as MonaI', and thence turned ea,stward to Dennis 
Lake, passing through a country partly wooded with small poplar, 
with occasional tracts of dry open prairie. Undee these prairie tracts 
the soil was usually very thin, and was underlain by poeous white 
limestone of Niagara age. 

Dennis Lake. " Dennis Lake lies at an elevation of about 900 feet, and from it 
the water is said to drain south-eastward into Netley Creek. From 
Dennis Lake we returned westward. across the same dry limestone 
plateau to the north end of Shoal Lake, where we were joined by lVIr. 
Stephens, Land Inspector for the Canadian Pacific Railway. Together 
we turned north-eastward on an old Indian hunting trail, and again 

Pijiki Lake. crossing the dry limestone plateau, visited Pijiki Lake, in Tp. 21, 
Range 2 W., which is said to be the source of one of the branches 
of Fisher River. East of Pijiki Lake is a wet and swampy country 
which would be very difficult to penetrate except over the snow and 
ice ill winter. 

"From Pijiki Lake we returned to St. Laurent, leaving Mr. 
Stephens at the north end of Shoal Lake. Here, taking fresh horses, 

Swan Creek. we drove northward into the country around the head-waters of Swan 
Creek. N ear Oak Point, Upper Devonian limestone was found a short 
distance beneath the surface, and again at Clark leigh Mr. Clark reports 
that red shales, doubtless the base of the Upper Devonian, were met 
with in the bottom of his well. At the south end of Swan Lake 
similar Devonian limestone was again seen. 

Birch Lake. " After a very tedious journey, in which the horses were often wad-
ing for long distances up, to theil' bellies in water, Birch Lake, in Tp. 
23, Range 5 "V., was reached, but no exposures of the underlying 
rock were seen, and the country ,vas so wet that it was impossible to 
penetrate further into it with horses. Boulders of Devonian limestone 
were, however, absent around Birch Lake, showing that the rocks of 
that age did not come to the surface, to any extent at least, north and 
east of that lake, while boulders of Niagara limestone were very 
abundant. On the return journey southward, Upper Devonian lime
stone, similar to that of Manitoba Island, was found just beneath the 
surface a t Lundyville. 

Stonewall. " At St. Laurent, fresh horses were again hired and we drove across 
the country to Stonewall, where the rocks in the quarries were ex
amined, and a collection of fossils was made, among them Pentamerus 
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decnssatus, determining the age of the beds as the base of the Niagara. Manitoba
Thence we drove north w[1,rd past Pleasant Home, finding rock in place Cont. 

in a few places, and ascertaining the thickness of the drift from the 
many wells in the vicinity. 

"vVe then again returned to St. Laurent, and on November 4th the 
party was paid off for the season, and I proceeded to Winnipeg. 

"The extent of country underlain by the various formations from 
the Devonian down to the ba~e of the Niagara, had now been fairly 
well ascertained, but, in order to complete the section of the Palreozoic 
rocks of the "Winnipeg basin, it remained to connect the Hudson River 
shales of Stony Mountain with the Niagara rocks of Stonewctll. 

"From Vvinnipeg I eXctmined the rock.s of Little Stony Moun- Hudson Ri·/st· 

tain, where the upper band of limestones, as well as the lower rocks. 
red shales were found to be of Hudson River age. After a brief 
examination of the rocks at Stony Mountain I again went 
to Stonewall, and by the examina\;ion of some wells that had 
been blasted into the rock, was able to complete the section from the 
white Niagara limestone down to the red shales of the Hudson River. 

"From Stony Mountain I accompanied J. A. Macdonell, Esq., M.P., St. Andrews 

h .. 1 . f . . fl' marsh. t e prOVlllCIa engllleer, on a tour o' lllspectlOn o. t 1e extensIve 
drainage works undertaken by the Provincial Government to drain the 
great marsh that lies north and east of that place. This marsh is pro· 
duced by numerous springs that rise along its western side, near the 
foot of a gentle slope descending from the higher level to the west, 
one of these springs being sltid to have a flow of about 2,500,000 
gallons a day. These springs rise from the underlying limestone and 
shales of the Hudson River formation, on a northern continuation of the 
artesian basin that extends as far south as Winnipeg. 

"The source from which the water comes to supply these springs, Sonrceofal'le· 
and the many artesian wells in the vicinity of vVinnipeg has hitherto sia.n water. 
been unknown, but the explorations of the earlier part of the season 
show that the water is derived from the porous rocks that underlie the 
dry plateau extending north·northwestward from Dennis Lake to 
Lake St. Martin. The rain falling on that area, immediately runs 
down into the porous rock, and thence flows outwards at the lower 
level in numerous springs, or is stored up beneath the overlyillg 
covering of impervious till, ready to be drawn off when this till is 
penetrated by wells or borings. 

"On my return to vVinnipeg, Mr. Macdonell kindly placed his 
excellent drainage plans and contour maps at my disposal, and two 
days were spent tracing and making notes from these. After com
pleting this I returned to Ottawa, arl'iying there on November 20th. 
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" :M:uch kind assistance was received in the above work, not only 
from Mr. J. A. :Macdonnell, M.P., but 11,lso from iVlessrs. A. G. Hep
worth and R. Blackwood, of St. Laurent, and John Dunn, of Stone
wall." 

ONTARIO. 

Work by MI'. The winter of 1897 was spent by 1\11'. W. McInnes in office work, 
W. McInnes. f h plotting and compiling the surveys 0 t e previous season, and preparing 

fo), publication corrected editions of the Shebandowan and Seine River 
geological maps. A geological report on the district was partly written 
and will be ready for publicat.ion shortly. 

Mr. McInnes left Ottawa on the 16th of June, accompanied by Mr. 
AureJien Boyer, B.A.Sc., of Montreal, who had been appointed as his 
assistant for the season. A few days were spent in completing the log
survey of 'Wabigoon Lake, made last year. On the 23rd of June, Mr. 
Wm. Lawson, B.A., of Toronto, joined the party, and for the remainder 
of the season was engaged in independent surveys, for which his long 
experience in similar work in the district had made him well fitted. 

Region coven- The following report is given by Mr. McInnes of his field-work in 
ed. that part of the district of Rainy River known as the Manitou region, 

and extending thence westward to the Lake of the Woods :-

Crow Lake. 

Geological 
notes. 

"Starting from Regina Bay, Lake of the 'Voods, surveys were made 
of the lakes lying between Whitefish Bay and Lawrence Lake, 11,nd 
between that lake and Eagle and Manitou lakes, Mr. Lawson taking a 
different route from that followed by the rest of the part,y. Crow 
Lake, the largest of the series, has a length of about fifteen miies, and 
varies in width from four to two and one-half miles. It is a compara-
tively shallow lake, with clear, cold water, and studded with numerous 
rocky islands. The shore-line is irregularly and deeply indented, the 
shape of the bays being largely influencecl by the direction of the 
schistosity of the Keewatin rocks in which the lake occurs. The com· 
paratively small extent of itR drainage-basin is a feature perhaps worth 
noting to illu8trate the greatness of the precipitation in the region, as 
compared with the evaporation. The total area of the drainage-basin 
is roughly about one hundred and seventy-five square miles, and the 
lake itself has an area of about fifty-eight square miles, while the 
volume of water discharged at the outlet is consiclemble. 

"The more northerly of the two routes followed, led through Flint, 
Stephen, Cameron, Pine and Rowan lakes j the other through Cedar, 
Crow, Otter and Brooks lakes. On both routes Keewatin rocks only 
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were seen, with thfl exception of an isolated area of intrusive granite, Ontario~ 
about two miles by one mile, lying just south of Stephen Lake, and of GOllt. 

a few very limited expOSUl'es of a similarly intrusive granite on some 
of the islands in Orow Lake. A local area of gabbro on the south 
shore of Rowan Lake may also be intrusive in the Keewatin. The 
prevailing rocks on the northern route, as far east as Oameron La,ke, 
are of t!le quartz-porphyry and felsite type. Along Ot'OW Lake and 
easterly a.nd north·easterly to Rowan and Brooks lakes, agglomerates 
in broad and continuous belts and basic intrusives, with their derived 
schists, a.re the prevailing rocks. 

"Following the series of lakes which flow into Lawrence Lllke froUl ROl1te~ fran, 

I I b f 1:1 L I th . t . . bl' h d Lawrence t 1e nort 1 y way 0 ector are, e most III erest1l1g POlllt esj a IS e Lake. 

by Mr. Lawson was the sudden termination of the broad band of 
Keewatin which we have just been considering. This belt, measured 
north-westerly across the strike from Lawrence Lake, has a ,,-idth of 
nine miles, and followed north-easterly along the strike it entirely 
pinches out within seven miles. The route from Lawrence Lake to 
the Manitou, by Wi1y of Picture Narrows and Oalder Lake, showed 
only obscureiy-foliated, biotite-granite-gneisses of the ordinary Lauren-
tian type to within n,bout two miles of Manitou Lake, where the edge 
of the Keewatin belt in which the Manitou Lakes lie is reached. Mr. 
Lawson surveyed wHh boat-log and metallic tape a route from Deer 
Lake to the Oanadian Pacific Railway at Eagle Lake by way of Poplar, 
Fisher and Mink lakes, and defined more closely the arm of Keewatin 
already known to connect the Eagle Lake area with that of Whitefish 
Lake. 

"Three routes were then surveyed between Upper Manitou or Anji- Anjikoming 
. dEL I Th d' b h I k to Eagle La,ke kOU1lUg an agle a ,e. e Istance etween t ese two a es on a 

direct line is only eight miles. As a canoe-route to the Upper Mani
tou, however, none of these routes is so easy as the old one by way of 
Little Wabigoon Lake. They all lie in the biotite-gneisses after the 
narrow rim of Keewutin bordering the Manitou is crossed. 

"An exploration and survey was next made of Little Wabigoon 
River and two of its main branches, and of Olear water and Snake 
lakes and the routes leading thence to Small-trout, Manitou and Peak 
lakes. A number of lakes of fair size were surveyed on these routes, Lakes east of 

The largeHt of these is ViT apageise Lake, lying to the south of Snake ~~~t~~anJtou 
Lake, and emptying into the Big Turtle River at Jones Lake. It con-
sists of a main body about three and a half miles long by three broad, 
and a long bay extending southerly fot' six and a half miles. The 
main body of the lake lies in the diorite and green schist division of 
the Keewatin, with a small area of intrusive granite at the extreme 
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8d,stern end. The long southerly arm lies wholly in the biotite
gneisses, part of the Laurentian area of Big Turtle HiveI'. The north
ern boundary of this gneiss a,rea proved somewhat intricate, and was 
traced out in considerable detail. The route to Peak Lake, by way of 
Saganaga Lake, kept to the north of this boundB,I'Y and altogether 
within the Keewatin and for the most pa,rt in the division embracing 
the massive diorite and green schists. 

" Blueberry I,ake, which lies to the north of Snake and Clearwa,ter 
lakes, on Niven's 5th meridian-line, was surveyed and tound to lie 
entirely within the eastel'll biotite-granite a,rea, the western edge of 
which is less than a mile beyond the western shore of the lake. The 
Keewatin here, as far as could be seen fL'om the limited number 
of exposures, is represented by its quartz-porphyry and crystalline
felsite division. Prospecting WflS being very actively carr-ied on along 
and in the vicinity of this contact during the ea,rly autumn, and the 
discovery of some good gold-bearing veins was cla,imed. A peculia,rity 
of some of these veins is the occurrence, as part of the vein-matter, of a 
deep purple fluorite. Prospectors stated that they had panned gold 
from the lacustrine clays which covel' large areas of the IVabigoon 
country, and to this was due probably the local name 'The new 
Klondike' given to the region. I was not able, however, personally 
to verify this reported occurrence of gold in the clays. 

"North of the milway a survey was made of Sandy Lake and of a 
num bel' of smaller lakes in its vicinity, }1!'. Boyer doing the instru
mental work with a micrometer telescope and prismatic compass. The 
whole region immedilJ,tely north of the tmck is largely drift· covered 
and a good idea of its general character is obtained by a traverse of 
the Hudson's Bay Company's portage-road to Sandy Lake. This roa,d, 
measured by metallic tape, was found to be eight and a quarter miles 
long. The country over which it passes is remarkably flat for the first 
three or four miles and is covered by the white, silty clays so common 
about 'vVabigoon LaJ\:e, on which is situated the Ontario Govern
ment farm at Dryden. The remainder of the road is occupied by low 
gravelly and bouldery ridges, probably originally morainic, with 
intervening lower grounds covered by the clays. The country-rock 
crops out only at a few points. 

" Sandy Lake has a comparatively regul.flr outline ancl is an open 
body of water with but few islands and these near the shores. This 
absence of shelter has given the lake a bad name for canoe navigation 
in uncertain weather. In depth the lake seems to be very uniform, 
averaging about sixty feet. The eastern bounda,ry of the great Lauren-
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tian area of Lac Seul was found to lie fl'om two to three miles to the Ont;:1,l'io

west of the lake and to trend abou t north-east. The Keewa,tin rocks Cont. 

exposed about the lake pore mainly diorites, often sheared to green 
schists and over considerable areas altered to fine, biotite-gneisses not 
unlike the Ooutchiching gneisses of Rainy Lake. These extremely 
altered portions surround a central, apparently intrusive area of 
biotite-granite. Other, smaller, isolated areas of gr<1nite were defined 
on some of the neighbouring lakes. Keewatin schist8, genemlly highly 
altered, were found all along the southern area of l\'finnitaki Lake as 
far as the su\' vey was carried. 

"According to instructions, operations were transferred on the 21st of Work on Lake 

Septem bel' to the Lake of the '\Voods, for the purpose of making ce l'ta,in of tbp. \V oods. 

additions to the topography and geology of that region prior to the 
issue or a new addition of the geologica,l map. A survey by micro-
meter telescope was made of th tl shore of tohe lake lying between 
Niven's 7th meridian-line and his base-line which strikes the lake-shore 
north of Yellow Girl Point. Gibi (Ohipai) Lake, Adams and Black 
rivers and some lakes lying in the vVestern P eninsula were surveyed, 
and necessary revision of the geology at these poin'Gs and on '\Vhitefish 
and Long bays was made. 

"The striking diabase dyke previously tmced by Dr. A. O. Lawson Di~"ase dyke. 

across several islands aud well known to the Indians under the name 
Pingwabik (ash-rock 01' fire-rock) was noted by Mr. Boyer to cross 
Picture and Timher islands, giving it an actually tmced length of 
seven miles, and making it quite probable that it is also continuous 
with that traced by Lawson across the slllall islands about four miles 
further north. 

" A revision of the geological boundaries in the tow nships of J affray .lnfl'my and 

and Haycock was made, and the boundaries of the Keewatin belt, Haycock. 

which extends north-easterly through these townships, rendered 
accessible by the opening up of that section by roads, and by its denuda-
tion of forest by fire, wel;e fixed with greater exactness. The belt was 
found to have a greater width than that given to it on the old map, its 
eastern boundary lying nearly a mile to the east of the position assigned 
it on that map. 

" 'rhe people of the district have settled down to the development of l\Iinini\' deve-

th ' .. .. h b' l' Inpment. eu' mmmg propertIes m a muc more usmess- Ike way than ever 
before, and the results promise to justify their confidence in the future 
of the region as a gold-producer. Oapital and energy are still being 
wasted here and there through the district, in developing properties 
of too Iow a grade for remunerative working, through the lingering 
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belief, once so general among prospectors, that the gold contents of a 
vein must necessarily increase with depth. This often prompted them 
to sink blindly on prospects, which a few careful assays made as the 
work progressed, would have soon shown not to warrant further 
expenditure. This recklessness is not now, however, general. 
Experience has taught the miner here, as elsewhere, that to succeed he 
must adopt the methods applicable to any other business enterprise 
and see before him a reasonable expectation of return before sinking 
money in the acquisition and development of untested properties. 

"Some of the mines on the Lake of the Woods have been showing 
very good results, notably the Sultana, which has installed, during the 
summer, n, new and very complete stamp-mill with a No. 3 Gates 
crusher, 30 stamps and 6 vanners. The mining machinery has also 
been replaced by new and recent patterns, so that the output should 
be largely increased. The Regina too has been working regularly 
during the summer and the capacity of the mill has been increased. 

" On Shoal Lake, the mine on the Mikado property has made several 
'clean-ups' with results which are satisfactory in the amount of gold 
recovered from the battery and plates. Neighbouring properties have 
been carrying on the work of development, but have not yet installed 
mills. At Camp Bay, the work of development has been pushed for
ward with vigour, and a considerable amouut of ore has been sacked 
and brought to the lake-shore for shipment. At Gibi or Chipai 
Lake, a number of properties have been located, and the owners claim 
good prospects. These locations are situated on the tongue of 
Keewatin, extending north-easterly into the gneiss east of -Witch Bay. 
They are thus neal' the same contact-line in the neighbourhood of 
which all the properties on the eastel'll side of the lake lie. North of 
the railway line, the Scramble has been carrying on the work of sink
ing and general development; a good wagon-road less than six miles 
in length has been constructed between the mine and Rat Portage 
making the property very easily accessible. 1\1ol'e or less work has 
been done on innumerable other properties about the shores and on 
the islands of the lake. 

"In the Manitou region, prospecting has been carried forward 
actively during the season. Many properties have been located and 
considerable development work has been done on some of them, not
ably on Anjikoming or U ppel' Manitou, Mosher Bay, and on one or 
two properties on the western side of the lake. All the properties in 
the Manitou region are comparatively neal' the contact between the 
gneisses and the schists, but in this case that must necessarily be so if 
they lie in the Keewatin at all, owing to the narrowness of the belt. 
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" The build ina of a waO'on-road about seven miles in leno'th from Ontal'io-
~ '" '" Con/. 

the head of!steamboat navigation on Grassy River Lake directly to ~ . 
~ '.JOlnlnnnlCa·-

the north:end of Upper Manitou Lake, has made the transportation tion. 

of supplies, machinery, etc., into this region a much easier problem. 
Before the~building of this road, the old Manitou canoe-route was 
followed and the part of that route cut off by this road included five 
portages, a mile and a quarter in total length, and a lltretch of very 
small and bad brook travel, nearly two mile:> in length. A dam on 
the outlet of ·Wabigoon Lake at Dryden, makes the Grassy River navig-
able for small steamboats, thl'ee of which were plying on the route 
during the RUmmel'. At the Manitou end of the road, another steam-
boat was built, and a dam at the lower end of the lake opens the 
whole of the Manitou water-stretches to its passa.ge. vVith easy means 
of access and abundance of wood and water, this region affords good 
facilities for the economical development of its leads. 

"Up to the present, but little work has been done in the country 
Iyin~ to the north of the railway in this vicinity. A few properties 
have been taken up and some development work done near Sandy Lake 
and on Minnitaki. On the latter lake the Harvey property ha~ been 
partially developed by sinking, with what result I do not know. 

"Taking the region as a whole, very fair progress is being made ill General 
. I" d d I h h I' I I . )Jl'ogress of Its exp OltatlOn an eve opment, t oug Itt e c ose or systematw region. 

prospecting has been done excepting that carried on by the Ontario 
Gold Ooncessions Syndicate (Limited) on their reserves and by the 
Regina. and perhaps a few other mining companies on their loca.tior,s. 
The 'Engledue' Syndicate has prospected its properties pretty 
thoroughly during the summer without the announcement, however, of 
any important discoveries. ·Whether payable leads are discovered on 
these concessions or not, it must be felt that to count upon such dis
covery within certain defined limits in untried ground is a very 
severe test to apply to a district in which, as far as we know, the occur-
rence of the gold is conditional upon a system of fissuring. 

"Both .Mr. Lawson and Mr. Boyer did very satisfactory work during 
the whole season, Mr. Lawson working independently. His individual 
part of the work has been indicated in some cases in the foregoing 
notes, but in others, for convenience, the work of the two parties has 
been tl'eated together." 

From the first of the year until the commencement of field opera- Work by Mr. 
. . J ""r A E Bid' I . h . Barlow and hons III une, ~\l.r. . . ar ow was engage III p ottlllg t e varIOUS Dr. Adams. 

sUI'veys made during the previous seasons ancllikewise in studying the 
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results obtained and their bearing on the complex pt'oblems of Archreau 
geology, which it is hoped the critical examination of the Haliburton 
region now being carl'ied on by Dr. Adams and Mr. Barlow will do 
much towards solving. A large number of thin sections were, in this 
connection, examined under the microscope and the details of structure 
and mineralogical composition carefully noted. Some time was 
also employed in permanently labelling the large suite of specimens 
obto,ined illustrative of the geology of this region. Subsequent to the 
preparation of the last Summary Report, in which the main facts so 
far observed were somewho,t fully outlined, a petper based on the same 
facts was presented by Messrs. Adams and Barlow at the winter meet
ing of the Geological Society of America. The geneml features previ
ously given will not therefore need to be repeated iu the present 
report. 

Dr. Adams left for the field on June 6th and returned in time to be 
present at the British Association meeting in Toronto. His time was 
spent in making a very car<lful and detailed study of one of the most 
complicated and at the same time crucial portions of the map-sheet. 
This is comprised in the townships of Anstruther, Chand os, Cardiff, 
\Vollaston and parts of Monmouth and Cavendish. As these town
ships embrace a large number of lakes, which afford a ready means 
of access to most parts of the area as well as excellent exposures, the 
wOl'k was calTied on largely by canoe. 

MI'. Barlow. Mr. Barlow was detained in Ottawa by office work until June 21st. 
Coe Hill, at the north-westel'll terminus of the Central Ontario Rail
way, was made the heael-quarters of the survey during the month of 
June, but as the work progressed westward by Dr. Adams and north
eastward by Mr. Barlow it was found necessfLry to frequently change 
the central camp. 

Assist.ants. Mr. Barlow was assisted by Mr. Joseph Keele, of the School of 
Pl'fLctical Science, Toronto, and by Mr. G. C. Mackenzie, of Brantford. 
Mr. Keele's attention was directed principally to the prosecution of 
some of the topographical surveys and also to photography, and Mr. 
Barlow Rpeaks of his services in terms of commendation. 

In the subjoined report, the observations of Dr. Adams and Mr. 
Barlow are combined, and a notice of some length is accorded to the 
corundum-bearing rocks of the district because of their probable 
economic importance. 

"The district embraced by Dr. Adams's examinations has represented 
in it all three of the divisions which were formerly recognized in this 
part of Ontario, namely, the Fundamental gneiss, the Grenville series 
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and the Hastings series, and it was selected for especially detailed study Ontario-

as offering a field where the relations of these divisions could be most Cont. 

readily and certainly worked out. The Fundamental gneiss is very ex- Fu,:damental 

tensively developed in the township of Anstruther, which lies on one of gnelSS. 

the great bathoJitic m:l.sses, referred to in the SUllimary Report of last 
year as rising through the limestone rocks of the Grenville series and 
being wrapped around by them. It underlies aJmo~t the whole town-
ship, and as the structure was followed out in detail on the numerous 
lakes in the southem half of the township, a wholly unexpected but 
remarkably perfect subordinate batholitic structure was discovered 
within the large batholitic mass itself, the strike of the gneiss running 
in great circles and sweeps through the mass and bending back upon 
itself in clo~ed curves. The lakes are all excavated in or etched out of 
this gneiss, their outlines closely following the curves of the gneissic 
structure. The centre of one circle, which is especially well seen, lies 
about a mile to the north of Serpentine Lake, near the middle of the 
township on concession XVIII. Two bands of limestone were noticed 
which had been caught up in these curves : one on Eagle Lake, in the 
southem part of the township, and the other, which is much larger, in its 
northern portion, to the south-west of Eel Lake. 

"The mass of this gneiss is undoubtedly of igneous origin. From Igneous origin 

A h · d d h th '. f h h' of l<'undainen· nstrut er It exten s aroun t e SOU -eastern pOl-tlOn 0 t e towns Ip tal gneiss. 

of Monmouth and into the northern part of Cardiff where, however, 
it presents rather the character of an intrusi ve granite, possibly owing 
to its having here been more completely softened, and it can be ob· 
served cutting through and across the limestone series in many places. 
Great masses of amphibolite moreover come in, of which the relations 
have not as yet heen fully determined . In the south-east corner of 
Anstruther, the great batholitic series of the Fllndamental gneiss 
abuts against a series of well·foliated and banded limestones, am-
phibolites of various kinds and fine-grained rusty-weathering gneisses, 
the two being brought together by a fault. This occurs immediately 
to the east of Crab Lake where the strike suddenly changes from N. 
75° E. to N . 15° E.,-x- the eastedy or limestone seril"s, having the latter 
strike, passing out of Anstruther into the adjacent township of Chancios, 
all the northern portion of which township is underlain by the last-men-
tioned series. As developed in northern Chandos, this series consists of 
limestones interstratified with several distinct varieties of amphibolite, 
the most abundant being thinly foliated, and characr.erized by the de-
velopment in it of radiating bunches of slender prisms of dark-coloured 

,.. Bearings throughout this report are referred to the true meridian unless otherwise 
stated. 
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hornblende lying in the planes of the foliation. This' feather' aJll
phibolite is continuous over very large tracts of country and is associat
ed with great intrusions (1) of a massive black gabbro-like rock which 
is well seen at Macdonald Rapids on the North River in the XVIIIth 
concession of Ohandos, the rapids being caused by one of these great 
masses which is encountered by the stream at this point. In this 
series the batholitic structure is also excellently developed, the most 
perfect example being a batholite of which the central portion is oc
cupied by Duck Lake, which sheet of water is situated about the 
middle of the township on concession XI. About the shores of this 
lake an impure limestone is found, the attitude of which is nearly 
horizontal. This occupies an approximately circular area with a width 
of about one mile. The limestone is surrounded by a zone of a heavy, 
more or less distinctly foliated amphibolite, averaging about a mile in 
width, which forms a cliff about the lake .and dips away from it on all 
sides. This in its turn is succeeded by a zone of limestone and 
'feather' amphibolite, also presenting the same quaquaversal dips, the 
strike of both series circling completely around the lake. 

" The southern part of Ohandos and the adjacent parts of vVollaston, 
are largely occupied by a great mass of granite which breaks through 
and eats into the series above mentioned, holding inclusions of it and 
sending off apophyses into it in all directions. This is excellently seen 
along the shores of . South Bay of Loon Lake in Ohandos, as well as 
about Gilmour Bay, an extension of the same lake, and along the 
vVellington road in the first range of the township. It extends down 
into Methuen on the south. 

Oonclusions "The investigations of last summer bear out the conclusions of 
formed f!'om former work in showinO' that the Fundamental O'neiss consists of 
sea.son's 111 VeS- , b b 

tiga.tions. granitoid-gneissic rocks in the form of great batholitic masses, the lime-

Oonglomerate 
ne," · The 
Ridge post· 
office. 

stones, etc., of the Grenville series sagging down between and wrapping 
around the batholites as great mantles. These gneissic rocks, in parts 
of the area, haye become more completely molten and have developed 
into truly intrusive granites which no longer merely arch up the over
lying strata but break through and cut across them. 

"The relation of the limestone, classed as Grenville series, to 
the stratified rocks referred to the Hastings series, cannot as yet 
be considered definitely settled, but important evidence bearing 
upon the question has been obtained by the discovery in several widely 
sepamted localities in the area examined this summer, of considerable 
exposures of conglomerate. The first of these localities is south of 
Eagle Lake on the road to The Ridge post-office, on lot 12, con. III. 
of vVollaston. Here the conglomerate appears by the roadside, the 
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matrix in some places being composed of silicified mineral but else- Ontario

where of limestone. The pebbles are for the most part amphibo_ Cont. 

lite and diorite, but many of them consist of quartz or quartzite and 
gneiss or granite. Where the matrix of the conglomerate is not lime-
stone, they are often much flattened in the direction of the strike, as is 
usually the case in conglomerates found in districts which have been 
submitted to great pre:osure. Some of the pebbles, however, when the 
matrix is limestone, still preserve their original and nearly spherical 
form. 

"Another locality where eonglomerate was found is on lot 18 of Conglomerate 

range 1. of Cardiff. Here, in the heavily wooded country to the east of in Cardifl'. 

the southern extremity of Pine Lake, forming part of a highly inclined 
series of amphibolites "iith interstratified limestones and quartzites, a 
band of conglomerate nine feet thick is well exposed on the summit 
and side of a cliff. The matl'ix of this conglomerate is fine in grain and 
slightly calcareous and the pebbles, as in the case already cited, are often 
considerably flattened. The relative proportions of the different kinds 
of rocks forming the pebbles was ascertained in several places, and it was 
found that from 75 to 79 per cent of these consisted of a fine-grained 
pink granite, the remainder being chiefly composed of amphibolite and 
crystalline limestone. A careful study of their character will be made 
so soon as thin sections of them have been prepared, but judg. 
ing from their macroscopic character, it seems highly probable that the 
granite pebbles have been derived from a mass of this rock which 
occurs about the southern end of Pine Lake and the other pebbles from 
exposures in that vicinity. 

"Two other exposures of conglomerate were noticed, one on the Conglomemte 

north side of the Bancroft and Bronson road a little over a mile east near Om·low. 

of Bancroft, and the other on the Carlow and CombeI'm ere road about 
five miles south of Combermere. The pebbles in both instances were 
rather similar to those described above, distinctly rounded and embed· 
ded in crystalline limestone matrix. 

"Mr. Barlow's work was directed chiefly to surveys and geological Work by 1\11'. 

examinations in the north·eastern part of the sheet, covering the town- Barlow. 

ships of vVollaston, Faraday, Dungannon, Mayo, Raglan, Carlow, Her-
schell, McClure, Wick low, Bangor, Radcliffe and parts of Ashby, Bru-
denell, Lyndoch, Sherwood and Hagarty. The relations of various 
members of the Fundamental gneiss were closely examined and the 
conclusion arrived at that both basic and acidic members are differ-
entiated portions of a single magma. Abundant evidence was obtained 
that the nepheline-syenite which was at first thQught to be a separate 



Ontario
Cont. 

Note on the 
discovery of 
COl'lmc1l1lll. 

OOl'llllc1l1lll 
lnistaken for 
apatite. 

48 A GEOLOGICAL SURVEY DEPARTMENT. 

and later intrusion must really be included with the gneissic rocks 
classified usually as Laurentian. 

"A considerable portion of the time was spent in tracing out the 
corundum deposits and an account of their mode of occurrence is 
included in the present report. 

"The presence of corundum in the northern part of the county of 
Hastings and thus within the confines of the Haliburton map-sheet 
(No. 118) was really made known as the result of a visit made 
in October, 1896, by MT. \V. F. Ferrier, of the Geological Survey 
of Oanada. In the Summary Report for the year'x, Mr. Ferrier relates 
the history of the discovery and the circumstances which led to his trip 
to that region. It is now, however, stated .on undoubted authority 
that this was not the first intimation of the occurrence of corundum 
in the township of Oarlow. Some six years previously, or about the 
year 1890, Mr. \Voods, now a resident of Kingston, Ontario, an amateur 
geologist and mineralogist, was travelling through this district and was 
sh~wn crystals obtained from the Oarlow locality by YIr. Armstrong 
of Armstrong's Mills (New Oarlow, P.O.), and he, after exami
nation, pronounced them 'emery stone.' The value of the find, 
however, does not appear to have been appreciated by the original dis
coverers as nothing further was heard of it until after Mr. Ferrier's 
return from Hastings, although one of Mr. Armstrong's sons person
ally conducted him to the spot where the crystals occurred. N otwith
standing it is t,hus evident that although the nature of the mineral was 
known some years hefore Mr. Fenier's visit, there can be no reason
a,ble doubt that the true value and extent. of the deposit would have 
remained practically unknown but for his description and report of its 
mode of occurrence. 

"On the announcement of lVIr. Ferrier's observations, the attention of 
Messrs. Robillard and Fitzgerald was directed to certain crystals which 
they knew to occur in the north-eastern part of the township of Raglan 
about five miles to the east of the Oarlow locality. These bad been sup
posed to be apatite or 'phosphate' and the gentlemen named above had 
been on the point of applying for the mining rights of the land on which 
the mineral was known to occur, when the somewhat sudden depreciation 
in the value of phosphate happened. Mr. Ferrier's description and the 
knowledge that these crystals were approximately on the Harne range of 
hills, confirmed the belief that the supposed apatite was in reality corun
dum, especially, as it coincided with the opinion of a so-called expert ex
pressed some years before, al though at the time no great reliance was placed 

""See Summary Report, Geol. Surv. Oan., 1896, p. 116 et seq. 
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on the accuracy of his determination. Immedifl,tely on Mr. Ferrier's Ontal'io

return to Ottawa (23rd of Oct., 1896), the Director of the Survey com- Cont. 

municated to the Ontario Bmeau of Mines the results of this visit to 
the township of Carlow, and in consequence, the lands, which belonged 
to the Crown, were withdrawn from sale by the Ontario Government. 
Following shortly on this discovel'y, and doubtless as a result of it, came 
the news that Mr. George Bennett had found corundum at a so-called 
mica mine On lot 14 con. IX. of the township of "Methuen in 
Peterborough county, about forty-five miles to the south-west of the 
Cadow occurrence. 

"During the past summer repeated reports of fl,lleged 'finds' of :\Jr. :Ferrier's 

d . 1 d f t' t' d 1 fOl'ecast corun um were CLrcu ate rom Lme to lme an a persona verified. 

examination was made of a large number of these which invariably 
arose from mistaking some species of grayish felspar, usually albite, 
for corundum. Mr. Ferrier's prediction that the Carlow locfl,lity 
is not an 'isolated occurrence, but that other deposits will be found in 
the Hastings district,' has since, however, been fl,mply verified by the" 
detailed examinations carried on during the past summer both by the 
Geological Survey of Canada and the Ontario Bureau of Mines. 
During last August and September, Prof. W. G. Miller, of the Kingston Work by Prof. 

S 1 1 f I ,r ' h d' I . C t - 1 Miller. c 100 0 V~mes, w ° was con uctmg a prospectOL:S c ass III en r, .. 
Ontario, undertook an exploration of this stl'etch of country at the 
instance of the Ontal'io Bureau of :Mines with the object of securing as 
much additional information as possible in regard to the distribution 
fl,nd association of the corundum. In many cases the work was carried 
on in co·operation by Mr. Barlow and Prof. Miller, so that much more 
sf1.tisfactory result were achieved than could have been accomplished 
by a single party. Prof. Miller has already written 'ln interim 
report in the Sixth Annual Report of the Bureau of Mines, which has 
just appeared, ". and as a result' the mineral right~ in those lands over 
which the corundum belt has been found to extend have been with
drawn from sale pending the completion of the final report.' 

"The Ilame corundum embraces those varieties of oxide of alum Nature Hnd 
. . - character of 

inum having dull colours; the colours generally belllg hght_ corundum. 

bluish, greenish, grayish or brownish. The granular corundum of a 
biackish or gmyish-black colour, when intimately mixed with mag-
netite or hrematite, is usually referred to as emery. The mineral found 
in Hastings county is essentially pure. The susceptibility of corun- Alteration 

dUIll to alteration, and the difficulty of getting rid of the scaly decom- corundum," 

position products seem t:J be the chief hindrances to a more profitf1.ble, 

"" Sixth "Report Bureau of Mines. Ontario 1896. pp. 64-66. 

<1 
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and therefol'e mOl'e general mining and use of the mineral. A variety 
of aluminous minerals result from its decomposition, the most abundant 
alteration product noticed being a pearly-white hydl'oUS muscovite, 
evidently closely allied to damourite or margarite, and every gradation 
in alteration may be noticed at the different localities, from the in
cipient stages in which the comparatively unaltered crystals are coated 
with thin films or scales of this minoral, to that in which the w~ole 
individual has been converted into the magnesian mica. The circum
stances under which such alteration takes place seem at present difficult 
of explanation, for often, even when embedded completely in compara
tively fresh and unaltered rock, where the surrounding constituents 

have undergone little or no perceptible change, the corundum in-
dividuals may be seen, either wholly 01' in part, replaced by the ob
jectionable mica. On the other hand, it was frequently noticed that 
crystals which had evidently been subjected for a considerable 
time t·o the action of the weather, show little or no sign of decomposi
tion. Throughout thE. region examined, however, the corundum is, as 
a rule, comparatively fresh and unaltered, and it is confidently believed 
that the deposits will, if properly handled, furnish sufficient material 
of such uniform hardness and purity that it can be sl,lCcessfully treated 
for the removal of impurities by the use of machinery like that em
ployed for this purpose in Georgia. 

"In the State of Georgia, where corundum has been successfully 
mined since the year 1880, three varieties are commonly distinguished, 
and it is probable that in the Hastings area, these subdivisions will, 
in a rough way, hold good. l. Sand corundum, 2. Block corundum, 
3. Orystal corundum. The sand corundum is either coarsely 01' finely 
granular, usually fonnd embedded in a gangue of decomposed felspal'. 

Block COl'l1!1' The block corundum includes the massive corundum, with nearly rec
dUlll. 

tangular parting or pseudo· cleavage. This type is of rather frequent 
occurrence, and at the Raglan locality a large irregularly oval mass 
was found by lVIr. Henry Robillard, which measured 10 x 7 x 7 inches, 
and weighed 24 pounds This large, and as yet unique specimen, was 
divided into two pieces by the finder, one being given to Oapt. VV. E. 
James, of Combermere, while the other went to lVIr. James Best, of 
Bird Oreek. Last summer, however, these gentlemen kindly presented 
the specimens to the Geological Survey, and they have now been placed 

Cl'ystal COl'llll- side by. side in the mUEeum. Crystal corundum is, however, by far 
ollm. h . h' h B'd" d t e most common type met WIt In t e aRtlllgs Istnct, an , as 

might be expected, it passes into block corundum Oll the one hand, by 
an increase in size, which is itlmost invariably accompanied by a 
decrease in perfection of crystallographic outline, and, on the other 
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hand, to sand or granular corundum, when the individuals are so Ontnrio

closely packed together that mutual interference prevents the assump- Cont. 

tion of regular crystalline rorms. The crystals when normally 
developed are usually six-sided prisms which are Rometimes terminated 

. by a six-sided pyramid, and not infrequently by the basal plane. 

" Many of the crystals found here have a tolerably sharp and perfect Cl'yslnllizo,-

I· f I h' t' -tJ 't h tlOn of cornll-out me, l'equent y s owmg a apermg to e1 ler extrem1 y, t us pro- dum. 

clucing the very chart1cteristic barrel-shaped outline. The pyramidal 
and pl'i8matic bees are very often more or less deeply striated or 
grooved horizontally. The basal planes or truncated ends of the 
crystals are frequently striated in three directions, forming equilateral 
triangles corresponding with the less perfect rhombohedral partings or 
pseudo-cleavages. When the crygtals are large they are usually rough 
and imperfect_ The corundum is in many instances somewhat brittle, 
breaking with an uneven or conchoidal fracture, but when in large and 
compact masses it is exceedingly tough. The hardness is 9 or second 
only to that of the diamond, but as might be expected from its liability 
to alteration this quality is somewhat variable and the chief plll'pose 
of all the manipulation it undergoes is to secure unifOl'mity of hardness 
in the finished material. The lustre is in general vitreous, but in the 
translucent light-greenish variety noticed in Brudenell township the 
lustre is somewhat pearly. In a great many instances the !;urfaces 
revealed by the basal parting showed a distinct bronze-like metallic 
lustre, resembling very much in this particular that of the cleavage-
planes of bronzite, The coloUl' is in general brownish 01' grayish. 
Some of the crystals noticed in Brudenell were grf\enish, yellowish to 
almost coloudess, while very occasional fragments and individuals 
have a distinct rose-red colom', Frequently, especially in the large1' 
individuals, the colour is not uniform, but patches of gray, brown and 
green blend into each other, 

e< Although a certain tract or area was mapped out in which it was OCCl1!TeIlCe of 

d fi 'I t' d th d t h'l th I' corundum. e lllte y ascer allle at corun urn was presen , w 1 e e roc cs m 
the district on either side seemed altogether barren of the mineral, and 
although the trend of this belt agrees in a rude way with the general 
strike of the containing gneissic rocks, still it was found that the 
mineral occupied no very definite position in any particular zone or 
band, but that it occurred somewhat sporadically developed in the 
various plutonic rocks of the region, whose chief point of resemblance 
consiE'ted in their community of origin, The occurrence of the mineral 
in this connection affords additional evidence, if such were needed, of 
the identity of the magma from which the larger proportion of these 
granitic or gneissic rocks have crystallized, At many of the rock-ex-

4t 
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posures visited in the township of Brudenell, the corundum was fre
quently noticed completely em bedded in and surrounded by the iron 
ore j in fact this association was the most common and noteworthy 
one. It is therefore apparent that the corundum was one of 
the first constituents to crystallize out from the molten magma, while 
at the same time sufficient material remained ill t he more acid residual 
portions to form the large :1nd important occurrences seen in the peg
matite dykes which marked the final stage in the pt'ocess of solidifica
tion. The foliated texture of Dlany of the rocks with which the 
corundum is associated, show the same in'egularity in their minor 
structural details so usual in other areas where similar rocks are 
exposed, while maintaining approximately the Sil>Ule general strike and 
inclination, or dip, over the whole extent of territory examined. 

" The limit of what may for convenience be called the 'corundum
bearing belt;' extends on thfl west from lot 14, in the XI V th concession 
of the township of Carlow, where it was originally found, north-eastward 
as far as lot 25, in the VIth concession of the township of Brudenell. 
NIl'. Barlow did not explore the territory further to the east, as the 
last-n1),med locality corresponded very closely with the eastern 
limit of the map-sheet on which he is at present working in con
junction with Dr. Adams. The assumption at present seelllS 
very reasonable that corundum will be found, if careful and 
systematic prospecting is undertaken, in the northern portion 
of Lyndoch, the southern part of Brudenell andbhe middle concessions 
of Sebastopol. To the west of the Oarlow occurrence, no corundum has 
been found on the hills forming the north-western part of the township 
of Carlow and the north-eastern portion of l\ionLeagle towIlship. The 
deep valley of Papineau Creek intervenes and seems to limit the occur
rence in this direction, although very similar rocks prevail in this area. 

"In width, the corundum belt is rather variable. In the township 
of Carlow corundum bas been found in a large number of pl&ces over 
the hill which forms the north-eastel'll part of the township east of lot 
14. It occurs at intervals at places from the XlIIth concession to the 
XVIth concession, thus showing a breadth of over two miles. I n the 
township of Raglan, the mineral has been found in a large number of 
places on the high ridge which rl!ns across the XVIIIth and X I X th 
concessions as far as the York River, a branch of the Madawaska. 
Prof. Miller and his assistants proved the existence of the mineral on 
many of the lots in the XV lIth, XVllIth and XIXth concessions of 
Raglan, between the York River and the Madawaska, and likewise on 
a number of lots in the XVI lIth and XIXth concessions to the east 
of the Madawaska. In Raglan, therefore, the belt is vel'Y nearly two 
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miles wide, but further east corundulll has been found on lot 32, con· Ontario

cession II. of Radcliffe j lot 34, concession V.j lot 25, concession VI.j Cont. 

and lot 32, concession VII., of Brudenell township. Much of the 
country is either drift·covered or densely overgrown with a hard wood 
bush, so th!1t prospecting is exceedingly t.edious and difficult, but 
here and there small exposures of rock occur and these were 
carefully examined for the mineral. Boulders containing the mineral 
in the drift material, often formed excellent gl1ides in prospect· 
ing, as in most cases it was ascert!1ined that they had tnwelled no great 
distance from their original source. 1\11'. Joseph Keele, assistant to 
Mr. B.1rlow, was handed specimens of corundum said to come from the 
township of Lyndoch, on the road to Letter Kenny P.O., n,bout !1 mile 
north of Quad ville. Nea r the boundaries between the townships of 
Raglan, Radcliffe and Brudenell, therefore, the band of rocks in which 
conmc1um has been proved to occur is over three miles in width j and, 
if the Lyndoch occurrence mentioned above is authentic, the whole belt 
will be fully five miles wide at this place. 

" On lot 14, con. XIV. of the township of Carlow, a r~.llge of Yery Carlow. 

high prominent hills ends somewhat abruptly in a steep cliff or preci· 
pice composed chiefly of coarse flesh· red pegmatite, cutting a dark 
reddish or bl'owniAh gneissic rock, which on examinll.tion under the 
microscope proves to be a hornblende·granite-gneiss. To the north· 
east thi<l hill rises gradually for a considerable distance. At first it 
trends to the north·eas t but then bends arou nd more to the east, follow-
ing very closely the direction of the concession lines through the north· 
eastel'll pat' t of Carlow and the township of Raglan, terminn,ting rather 
steeply at, the large marsh (Campbell's marsh) through which the lower 
portion of the York River meanders before its junction with the Mada· 
waska. To the east, although maintaining approximately the same 
elevation, this range of hills does not appeal' in such marked contrast to 
the topographyimrnediatelysurrounding, as the whule country is rougher 
and more mountainous. 

" In Carlow township, the older plutonic rock cut by the pegmatites Associated 

carrying the corundum, is composed of orthoclase, plagioclase, biotite rocks. 

and hornblende. Quartz is present, but by no means an abundant 
constituent. Sphene is very abnndant, of a dark-brownish colour and 
marked pleochroism. Apatite is also present and zircon in occasional 
small crystals. The £elspar is much stained with red and brown iron 
oxide, and shows the undLllous extinction due to squeezing. This gneiss 
has a strike of north·east with a dip to the south· east at an angle 
varying from 15° to 30°. The foliation is very distinct, and further to 
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the caRt. shows a bending around in strike cOLTesponding to the change 
in clirectioL'1. of the hill. 

" The corundum is, as has been said, by no means uniformly distri
buted through the mass, and large portions of the rock are completely 
balTen of this mineral, while certain portions on the other hand 
contaia a very high percentage, constituting as much as a quarter to a 
third, or even more in some cases of the whole rock. 

"In the township of Raglan, on concessions XVIII. and XIX., 
granite and granite-gneisses prevail, wi1,h which is associated a small 
quantity of nepheline-syenite and nepheline-syenite-gneiss. This 
peculiar and somewhat uncommon rock occurs in several small patches 
and areas on lot 2, concession XVIII. of Raglan, but was not noticed 
elsewhere on the hill. This nepheline-syenite is composed chiefly of a 
flesh-red or salmon-pink eheo~ite or nepheline, which is genet'ally 
the most abundant constituent; a light-gray, almost white, albite 
and a small quantity of dark-coloured biotite. The nepheline, where 
exposed to the action of the atmosphere, shows the characteristic 
weathering, occurring in irregular sunken areas with all the inequal
ities rounded off and leaving the white plagioclase in marked relief. 
The strike of the foliation is about N. 80° E., with a. dip at a. small angle 
to the soui-h, and is somewhat uniform over the whole of tho hill. The 
corundum was noticed in a large number of places, often in sharp 
well-defined crystals, but usually in large irregular individuals or 
masses and aggregates. All the exposures visited were on the southern 
slope of the hill, chiefly on lots 2, 3 1tnd 4. On lot 2 the corundum 
was noticed in the ordinary red felspat,hic gneiss as well as in the 
nepheline-syenite. A 8mall cliff was seen composed of the latter 
species of rock, containing embedded crystlds, whose major axes were 
lying Dot right Dongles to the foliation. On lots 3 and 4 the rock is the 
ordinal'Y red felspathic gneiss closely Dollied in character to syenite, 
being poor in quartz, cut by pegmatite, which is likewise comparatively 
poor in silica. The coarser crystals Doncl frag~ents are present as 
usual in the pegmatite phases of the rock, and one case was noticed 
where a promisin.g exposure really formed a mere shell or cOI'ering, 
which was removed by the first blast, revealing the comparatively 
barren gneisR beneath. The whole of this hill had, predously to our 
visit, been rather carefully prospected by Mr. Henry Robillard, the 
original discoverer of this locality, but if it should be decided to work 
the place a careful and systematic examination would hDove to be made 
of the whole ridge. . 

t, On lot 33, concession VII., of the township of Brudenell, corundum 
cl'ystltls may be noticed thickly di~seminated through a well foliated 
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nepheline-syenite-gneiss which as well as the ordinary red felspatLic Ontario

gneiss crosses the road running-southward from the village of Rocking- Cont. 

ham to the German settlement towards the Madawaska. The two 
varieties of rocks are interfoliated and hal'e a north-west and south-east 
strike. The corundum was noticed at intervals in rather small crystals 
but more thickly and evenly distributed than usual, for a distance 
of about [tn p,ighth of a mile across the strike of the foliation, although 
they are not so abundant in the ordinary felspathic gneiss and are alto-
gether absent frol11 many of the interfoliated bands. On lot 34, conces-
!iion V. of BrudeneII, the corundum occurs in large irregular crystals 
and masses embedded chiefly in the nepheline-syenite, and theEe are 
present in considemble quantities in the ordinary red syenite rock. At 
one place, a rather sharp contact was seen between these two rocks, 
the larger crystals being developed in the nepheline-syenite close to 
the line of junction. The rocks occur on a lot belonging to ?lIr. Fred-
erick Black. The strike is here about north-west and south-east. The 
cOl'Undu01 is generally of a brownish colour, but some of the small 
crystals in a light-gray albite-gneiss are light-greenish, yellowish and 
grayish to almost white or colourless. The fields to the south-west of 
the exposures are covered with a great many boulders most of which are 
seen to contain corundum. The nepheline-syenite is composed of a very 
beautiful salmon-pink nepheline, gray albite and small spots or areas 
of deep-blue sodalite. .The crystals of corundum are sometimes de
composed to the pearly magnesian mica already mentioned, the com-
bination of all the!\e constituents making a very striking and beautiful 
rock. 

"AL present the chief obstacles presenting themselves t.o the success- Obsta,cle~ to 

f I 1 fit bl - - f h' . I' h d" I' successful u anc pro 1 a e 111ll1ll1g o' t IS U1111era, IS t e excee mg Irregu anty mining. 

of the deposits and their wide separation from one another. Careful 
search may get rid of much of the latter objection, as the prospecting 
so far undertaken, though done very carefully, has been by no means 
exhaustive and the richness of some of the masses already encountered 
seems to show that the average yield of considerable bodies of rock 
will be satisfactory. 

"In the event of treating the mineral 011 the spot, there are several Wa,terpowel's. 

good water-powers in close proximity to the variou'3 loealities where 
corundum is now known to exist. In Carlow the water power now 
operating Armstrong's saw-mill on Papineau Creek is only about three 
miles from the corundum cliff. In Raglan a good water-power is 
already utilized by a small roofless saw-mill on a stream which flows 
through the valley immediately south of the hill on which the mineral 

occurs. Palmer's Rapids on the Madawaska would furnish good and 
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sufficient power for the treatment of corundum found Jt1 the sur
rounding country. All of these water-powers have already been cun
siderably improved and would probably only need some minor altera
tions to make them immediately availrtble. 

"The corundum deposits are rather readily accessible, the chief 
mean,) of cOlllmunication being by means of the York and :ivI fld!twaska 
rivers and Kaminiskeg Lake as far as Barry'S B~ty, an important 
station Oil the Ottawa, Amprior ilnd Parry Sound Railway, about 108 
miles west or Ottawa. A small steamer with scow attacheu now runs 
from Havergal (Cam pbell's Farm) on thp, York River toCorL,bermere 
ancl Barry's Bay, passing the foot of the hill on which the Haglan 
deposits occur. vVa.gbn roads approach the other deposit,; very ciosely 
and although most of them are exceedingly rough they could be con
siderably improved lot 'a corupamtively small outlay. I,aboUl' and 
supplies are cheup and abundant. 

" The following notes may be of as};istance to prospectors working 
in the district :-

« The great; hardness of the unaltel~ed corundum, the sharp edges of 
which will readily scratch the hardest steel, is perha.ps its most valu
able distinguishing characteristic. Its greatel' weigllt in contrast to 
1tny of the associated materials is also of value in rer.ognizing this 
material, and the barrehhaped outlines of many of the crystals is like
wise very chamcteristic. 

"The presence at the surface of a relati vely grell tel' abundance of 
the pearly or light-coloured mica, which so frequently resu l ts from 
the alteration of corundum, is in many cases a valLHtble indication 
of the probable proximity of tho unaltered material. The rocks in 
which corundum has been found are relatively much poorer in quartz 
than the prevailii1g gnei~sic rocks of Laurentian areas. The presence 
of nepheline-syenite may 111so be considered as a promising indication 
locally, and a qua.rtzless pegmatite, or one nearly so, seems to be 
especially favourable to the development of corundum. 

"Frequently, especially on thoae ghwiated rock-surfaces from which 
the covering of soil has been but lately removed, the corundum crystals 
l111d fragments stand out in bold relief and form very conspicuous 
objects. Many of the deposits were also found by following up 
boulders containing the mineral to the place,; of their origin, in a N.N.E. 
direction, as indicatecl by the glacial striation, which runs 1~bout S. 
25° VV." 
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The winter of 1896-97 was devoted by Dr. R. \Y. Ells to the plot- Olltario--
. d '1' £ h . . h N 11 {\ Gont. tmg an compl atlOn 0 t e surveys pertmnmg to map-s eet J: o. ", 

and to the arrangement of the notes of the late JYh Giroux, in con- ito{#.b~l~r. 
nection with the mapping of the adjacent :;heet, No. 120. 

The month of J nne W<1.8 spent by Dr. Ells with Mr. Fletcher and 
Dr. Ami in Nova Scotia, in the exaroination of some points connected 
with the conglomerates and associated Oarboniferous rocks which flank 
the Oobequid Mountains, the l'eln.tions of which are somew hat obscure. 
Some time W<1.S also devoted to the investigation of the rocks between 
Truro and Pictou, as well as to the examination of the Horton and 
-Wolfville section. It was tilought desi rable that Dr. Ells should be 
associated with the above-mentioned gentlemen in this work because 
of his previous experience in the same field. 

The greater part of the season was, however, employed by Dr. Ells in 
the continuation of the work upon sheets 119 and 120 of the Ontario 
series, known respectively as the Perth and Ottawa City sheets. The 
results are outlined by Dr. Ells as follows :---

" Upon my return to Ottawa on July 1st, I proceeded almost directly Upper lIIacla-

t B 'B lOt \ . d P " d R '1 . wu,ca River. o any say, Oil t 1e t f1wa, .h..rnpl'lor an arry ooun al way, In 
order to make an examination of the upper portion of the Mad 'lwaska 
River. This stream was examined from Bark Lake east to the High 
Falls, at which point our surveys of the river ended in 1896. Thence 
the river was ascended to Mackey's Oreek, by which a portage-route 
for canoes extends across to the Mississippi Hi vel' nea,[' the village of 
Ardoch. This route crosses the Snow r09.d by a portage between 
Brule and Buckshot lakes, the latter of which discharges into the 
:Mississippi. An examination was also made of a numbel' of lakes in 
this vicinity in order to fix the limit bet,ween t-he Hastings limestones 
and the gl'l1nit.e-gneiss of the Upper Madawaska district. 

"The months of August and September were devoted to the com
pletion of the surveys necessary for the compilation of map·sheet No. 
119. In this work the wheel odometer was employpd to a l;Ll'ge extent, 
though details were filled in frequently by pacing. The surveys of the 
area embraced in this "heet have now been nearly completed and the 
map is ready for compila.tion, except for the survey of certain base-lines 
required for the purposes of ensuring geographical accuracy. In the 
surveys of the eastern portion of this sheet Ntr. \Vilson, of this office, Work by iHr. 

did a large amount of excellent work, principally in connection with Wilson. 

the tracing out of the Potsdam and Calciferous formations. 

" In connection with :HI'. Jnmes \Vbite, surveys were also made in the South of the 
district south of the Ottn,wa River, in the southern portion of map-sheet lower Ottawa. 
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121, and along the line between this sheet and the one to the south, 
120, which h'1d been partially surveyed by the late ."Mr. N. J. Giroux. 
The latter part of t.he season was devoted to the survey of the district 
more immediately adjacent to the city of Ottawa, where a somewhat 
complicated piece of structure is presented, owing to the presence of 
numerous faults which traverse this district. 

Calcifel'ous "The rock-form'ttions in the area examined include crystalline 
and Potsdan, I . cl I' t f I H t' . 11 h . of Lanark and sc lists an lmes ones 0- t 1e as 1I1gs senes as we as t e gramtes 
Carleton and gneisses connected with these. In the eastern areas the Palreozoic 
connties. 

formations are well developed, the principal being the Potsdam sand-
stone and the calciferous limestone which are parr.icularly well exposed 
in the south-eastern part of Lanark county and the southern portion of 
the .county of Oarleton. The beds of these formations are in a nearly 
horizontal position, though in places they are inclined at angles of ten 
to fifteen degrees. They constitute the lowest members of the Ottawa 
Palreozoic basin and rest directly upon the gneiss and limestone of the 
Arc:hrean. In the townships of Huntley and Nepean, as also in 
Ramsay, the Oalciferous passes regularly up into the Ohazy and on into 
the Black River and Trenton. There is usually a graduaJ passage up
ward from the Potsdam sandstone into the Oalciferous limestone, and 

Transition in places these transition beds are from thirty to fifty feet thicle This 
portion frequently contains an abundance of fossils, as in the township 
of Goulbum, though they are not often easily obtained in a good state 
of preservation. 

Fault neal' 
Fallowficld. 

Fanlts in 
Gloucester. 

" InOarletou county, on the road from Bell's Oorners to Richmond, 
a sharp line of fault is seen about a mile to the north of Fallowfield on 
lot 28, range V., township of Nepean, by which the Trenton is brought 
in contact with the Potsdam sandst.one. The Trenton beds are here 
highly fossiliferous and to the east of Fallowfield they pass down into 
the Ohazy. 

" In the township of Gloucester, a well-defined break is also seen on 
the H,ussell road, about lot 17, ranges IV. and V., Gloucester. Heee 
the Utica shales are in contact with the Oalciferous liLUestones. This 
falJlt extends a considerable distance to the east, and also appears 
near the Rideau River about one mile above the Hog's Back. It is 
seen near the road up the east I:lide of the Rideau on lots 2 and 3, 
rang-e IL, Gloucester township, where the contact is between the 
Chazy and OalciferollB. The location of these faults is rendl:lred uncer
tain at many points by the great coyering of clay and sand which is 
widely spread over mnch of this area. The Utica basin does not reach 
the Rideau, but apparently is terminated by a fa.ult which divid eR it 
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from the Trenton and Black RiwT about the road leading south near Ontario-

the line between ranges II. and IlL, Gloucester. Cont. 

" The recent examination of certain areas south of the Ottawa River D .. limitation 

has fixed several of the boundaries of the Palreozoic formations more of tbe UtiC9, near Ottawa. 
accurately. The Trenton and Black Rivet· have a cOllsiderable develop-
ment south of the river, resting upon the Ohazy. The Trenton extends 
south of the village of Oumberland from lot 1, almost to the village of 
N avan, which is a short distance eastof the boundary ofOarleton county. 
Here the formation passes up into the Utica about half a mile north 
of the latter village. Westward the line between the Utica and Trenton 
continues to Robillard P.O., on the Montreal road, the contact with' 
the Trenton being about two miles and a half south of the Rideau 
River. This contact can also be seen along the road to the south of 
the Roman Oatholic cemetery, about 250 yards east of the Montreal 
road, and the eastern limit of the Utica is seen in New Edinburgh, 
near Oharles street, about 100 yards from the road to Rockliffe. The 
Utica occupies the flat country to the south of the Ottawa and east of 
Billings bridge, and the area along the road south of the latter place, 
extending to Hawthorn Oorner, where the black shales are overlain 
by, or pass upward into, the gray sandy shales of the Lorraine 
(Hudson River) formation. 

" To the east of Oarleton county, the Utica has been traced for a Medina and 

1 d · I 1 b 1 . I 1 h 1 f . Lorraine ong lstance. t laS een conc USlve y R 10wn t at t Ie ormatIOn shales of 

extends in an unbroken area from the vicinity of Ottawa city for more Russell. 

than fifty miles east, or nearly to Vankleek Hill, with a breadth in 
places of nearly twelve miles. To the south-east. of Ottawa, the Lor· 
raine shales come in and extend in the direction of the Mer Bleu or 
great peat-bog, which they apparently underlie, as the Utica shales 
again appear along the road which crosses southerly not far beyond 
the eastern limit of the bog. In the extreme south-west portion of 
Oumberland and the corner of Russell adjacent, a considerable area of 
reddish shale~ occun', the location of which is easily recognized by the 
presence of bright red soil. The red shales are rarely seen at the 
surface, as they decompose readily, but the ledges were noted in 
several excavations, while the debris from wells also showed the 
presence of these rocks. They appear to have a thickness of at least 
fifty feet, though in the wells the bottom of the formation w:ts not 
apparently reached. These are supposed to represent t.he Medina for-
mation, and they are apparently newer than the Lorraine shales which 
appear both to the north-west and to the south. 

" In the crystalline rocks, the relations of the diorites and granites 
to the crystalline limestones and associated gneiss have been worked 
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Ontal'io- out as carefully as the broken nature of much of the district would 
Gont. 't Th l' t' d I' bl I . . f . permi . e pecu lar s npe Im€stone 01' mal' e so c lal'actel'lstlC 0 

RelatIOns of h H' . h b d h d b d h R'd Hastings lime· t e astmgs senes as een trace sout ·eastwar eyon tel eau 
stone to those Lakes into the township of South Ehusley. The strike of these rocks of Gl'envllle. 

COl'undum 
deposits. 

Nepheline
syenite. 

PYrl'hotite of 
DalllOl1sie. 

varies from N. fiO° E. to N. 10° E.; and this COUl'se would carry the 
rocks of the seriel> dir0ctly across the Ottawa River into the area 
occupied by the Grenville sel·ies. The passa,ge of the striped limestones 
i.nto the white marbles of the Grenville area is frequently noticed and 
the trend of the strike of the rocks to the south of the Ottawa, where 
they are overlain by the Palmozoic formations of the Ottawa basin, 
appears to follow thA bame courses as seen in the several members 
exposed along tho upper Ottawa, in that the course gradually 
changes from an easterly direction to a northerly one. In this respect 
the conclusions already stated as to the apparent relations and 
equivalency of the Grenville and HaRtings series have been maintained 
by the mos l; recent observations. 

" One of the most important facts arrived at in the work of the past 
season, is the extension of the corundum-bearing rocks eastward from 
the county of Hastings, where they were first discovered, into the 
county of Renfrew. The characters of the rocks comprising the belt 
were recognized as similar in both areas several years ago; and during 
the present season the extension of the mineral-Learing portion was 
traced from the original location in Hastings county eastward across 
the Madawaska, by lVIr. Barlow and his assistant. The mineral 
has now been found as far east as the western portion of Lyn
doch and Brudenell townships. Drift blocks of the nepheline were 
also found along the south side of Clear Lake in the township of 
Sebastopol, as also along the Opeongo road in that township, so that 
the mineral may now be looked for in the country to the north of, or 
in the vicinity of Clear Lake in the direction of Eganville The 
nepheline-syenite was obGerved along the road which passes from the 
Opeongo road, east of this lake, to Eganville. 

" Nothing further has yet been done in the utilization of the iron 
deposits of the district along the Kingston and Pembroke Railway. 
A deposit of pyrrhotite was examined in the township of Dalhousie 
neal' the road leading north from Watson's Corners towards Poland, 
on the east half of lot 18, range IlL, Dalhousie. The deposit appears 
to be extensive, occurring with a dark-gray fine-grained diorite which 
cuts a rusty gray gneiss. An assay of this ore made in the labor
atory of the survey showed it to contain neither gold nor silver, but 
0'165 per cent of nickel. In the vicinity, quartz veins also occur 
cutting the diorite, and these fLre reported to be gold-bearing. 
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" Prospf'cting work for gold has been prosecuted on the area to the Onta.l'io

south of Joe's Lake, noted in the Summary Report of l11,st year. The COl/I. 
. d b Gold mille shaft has SInce then been sunk to a l'eporte depth of a out near Joe's 

seventy feet, and the ore contains mispickel, copper 11,nd some Lake 

gold. No direct returns have yet been made to this office from this 
area, and the work so far done has apparently been development only. 

" In the Calciferous and Black River formations many quarries of Black River 

II b 'ld ' t h b d d . I h t 'tne! Utica exce ent UI Ing S one ave een opene an are In paces somew a o1ltliers of 

extensively worked for local use. A new outlier of the Black River Seba~topoJ. 
was discovered in the low tract to the west of Clear Lake, in the town-
ship of tlebastopol, and the PahBozoic formations seen around the 
south-west cornel' of the lake, comprising the Trenton and Utica, 
appear to extend westward and to underlie a, depression which con-
tinues as far as the road from Brudenell Corners to Killaloe. From 
the character of the drift and suil on the road leading up the mountain 
from Castile post-office, it is very probable that the Utica outlier 
of the south side of Clear Lake also extends in this direction for 
several miles, overlying the Trenton and Black River formations. It 
is probably from this Black River outliel'; west of Clear Lake, tbat 
the large masses observed along the north slope, as well as along the 
top of the mountain, 011 the Opeongo road, have been derived. The 
direction of the ice movement in this cliskict was a few degrees west 
of south. 

" It is still quite possible that :ras or oil may be found ill commer- Conditions 

cially important quantities in the Trenton rock~ in this part of Canada, ;'il' l~·,:';~ •. nnd 

and in this connection it is worth noting, 11,S already explained, that Ottawa. 

these rocks are well developed in the vicinity of Ottawa cit,y and 
along the south side of the Ottawa River, over a very extensive area, 
In th!1t part of this ai'ea where the Trenton is overlain by Utica and 
Lorraine shales, constituting an impermeable capping, the conditions 
would of course, be more favourable than elsewhere. Several trial 
borings ill the area to the north of the Canada Atlantic Railway, have 
shown that gas can be found, although the quantity so far met with 
has been inconsiderable. The conditions and formations here obset'ved 
are very similar to those which occur along the eastern side of the St. 
La.wrence below Montreal, where boring operations for gas have been 
carried 011 in a desolutory manner for some years, with fair indications 
of ultimate success. -x- The covering of the red .!'I'redina shales in the Bore-hole at 

eastern St. Lawrence basin appears, however, to be much heavier than Ottawa 

in the Ottawa busin. No results of value were obtained in an attempt 

*8ee Summ?I'Y Report, Geol. 8ul'v. Can., 1887, p. 33 A. 
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made some years ago in t.he vicinity of Ottawa, when a depth of 1005 
feet was attained, but the faulted character of the rocks at the place 
chosen rendered ita particular! y unsatisfactory one for the purpose.':-

" The extent and importance of the deposits of peat in the vicinity 
of Ottawa have been pointed out in former reports, and in view 
of the new applications of this material, not only for moss litter 
but as a disinfecting agent, its value will doubtless soon be recognized. 
The facilities for the production of prepared peat in the vicinity of this 
city are very great, and the proximity of the peat deposits to the two 
principal lines of railway, which skirt the principal area on either side, 
would greatly facilitate its being placed on the market. 

" The season's work extended from June 1st to October 7th." 

QUEBEC. 

( With adjctcent parts of Ontcwio.) 

Subsequent to the date of the last Summary Report, Mr. R. Chal
mers was engaged for some time in writing a report on the surface 
geology of south-eastern Quebec, including the gold-bearing deposits of 
the' Eastern Townships,' and in laying down the work on a map to 
accompany it. A paper on the gold-bearing rocks was also prepared 
by iYIr. Chalmers, and read at the meeting of the Federated Canadian 
Mining Institute, held in Montreal in February, 1897, and another 
paper on The Pre-glacial Decay of Rocks in Eastern Canada, was com
pleted, and presented at the Toronto meeting of the British Associa
tion for the Advancement of Scien(\e, in August. Both the above 
communications were based largely upon the observations made by 
Mr. Chalmers in the course of his field-work. 

On the 31st of May, lVIr. Chalmers left Ottawa to resume his work 
in the field, returning on the 6th of N ovellber. It will probably be 
possible during the present winter to complete a general report for 
publication, including the work of two seasons, and giving a connected 
account of the gold. bearing deposits and their associa~ed conditions. 

The following is a preliminary report by Mr. Chalmers on the work 
accomplished during the past summer ;-

"The field-work assigned me during the season just closed was, 
briefly, the further investigation of some points in connection with the 
gold-bearing alluviums of south-eastern Quebec, with observations on 

~See Annual Report, Geol. Surv. Can., vol. V. (N.S.) p. 22 Q. 
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the surface geology of the St Lawrence Valley generally, including the Qnebec-

glaciation, the Pleistocene changes of level, etc., the two last being Ccmt. . 

regarded as of sufficient importance to warrant more systematic and 
detailed exploration and study than have hitherto been accorded them. 
To carry out this investigation properly it seemed necessary to make 
an examination of the whole St. Lawrence Valley from the Gulf to the 
Great Lakes. A portion of this work has been accomplished, although, 
owing to the extent and varied character of the region, not in as great 
detail as seems desimble. Sufficient has been done, however, to show 
in a general way at least, the chamcter of the superficial deposits, and 
throw some light on a number of the problems pet'taining to their 
ongm. The great Pleistocene marine plain of the St. Lawrence-un
equalled in North America as a field for the study of the deposits of 
this age and their fossil contents-was explored and traced out to its 
furthest limits in as many localities as time and circumstances would 
permit. The Pleistocene shore-lines which border it and rise in ter-
races, three or more in number, were levelled by aneroid from the 
seaboard as far west as Lake Ontario, and also, with some interrup-
tions, along the Ottawa and Mattawa valleys to Lake Nipissing. In 
addition to these investigations some time was spent in endeavouring 
to work out the relations of the marine and lacustrine deposits, al
though with indifferent success. Discussion regarding these and other 
matters will have to be reserved for a detailed report. 

"The information obtained respecting gold mining and develop
ment work connected therewith in the' Eastern Township8,' during 
the past season will first receive attention. 

"Gold Mining.-Gold mining operations in the Chaudiere Valley, Gold mining' 

anclin the 'Eastern Townships' generally, have been somewhat restricted ~ie:I~\9a~r:;. 
during tre past season, owing to causes unnecessary to relate. In the 
first-mentioned district an advance has, however, been made and new 
methods of operating the alluvial mines there have been inaugurated. 
Two new companies have been formed-one called the Gilbert-Beauce 
Mining Company, whose object is to re-open and work the gold mines 
of the Gilbert River Valley j another, known all the Central Quehec 
Gold Fields Company, to explore the gravels of Riviere du Loup Valley. 
To carryon the work more advantageously in the Gilbert Valley, a 
scheme of draining the mines by an open-cut 01' trench has been adopted, 
the slope of the valley being sufficient to allow this to be done, an 
opening of twenty Ot' thil,ty feet in depth affording an outlet to the 
drainage of that portion of the old pre-glacial channel above lot 15, 
DeLery. At the time of my last visit (November 4) this open cut. or 
trench had been carried up stream to a point where it was from sixteen 

, . 
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to eighteen feRt below the surface and tunnelling was in progress. The 
bottom of the pre-glacial ri ver-chanl1el, it was expected, would be reached 
at a depth of twenty feet, when sluicing for gold would commence. If 
this scheme is successful, the whole of the Gilbert River Valley above 
the point mentioned can be drained into thir, trench by gravitation. 

"On Meule Creek, a branch of Mill River, Mr. Coupal has been 
washing for gold during the whole season, and is reported to be meet
ing wi th fair success. 

"The Oentral Quebec Gold Fields Company, organized to work the 
auriferous gravels of Riviere du Loup, with Mr. Louis Gendreau, of 
J ersey Mills as manager, has sunk several shafts some two or three miles 
above the mouth of 1;he river to a depth of sixty feet, reaching the 
pre-glacial gravels. "Vater came in so rapidly, however, that work 
had to be suspended until pumps were put down. Mr. Gendreau 
informs me that he found gold in the gravels near these shafts and nug
gets of an ounce weight or more. 

])uclsweJI. " At DudRwell work has been in progress undet' the Rodrigue Mining 
Company during the whole season. In or·der to obtain a greater supply 
of water for sluicing it was found nece~sary to raise t.he dam formerly 
constructed near the source of Kingsley Brook. Further prospecting 
along this stream revealed the fact that gold exists in the gra.vels all 
along its channel nearly to the source. Gold has also been found in 
the bed of a small stream to the west of Willard's or Maynat"d's Brook. 
The facts at hand render it evident now that all the streams which 
flow oft'Dudswell Mount,ain contain gold in small quantities, and that 
t,he 50urce of the precious metal is probably at or neal' the sUlllmit. 

Sherhl'ooh. " Reports having reached the office of the Geological Survey that 

~h(n-e·lineB of 
the St. Law
}·flllce Valley. 

gold was found in the rocks (Pre-Cambrian) of' the Stoke Mountain 
range I1t Sherbrooke, an examination of the locality was made. Pits 
had been opened by blasting along the summit of a low ridge, and a 
num bel' of the specimens obtained therefrom heLd been forwarded for 
assay to this othce. In the autumn these were assayed for gold in the 
laborlLtory of the survey j but the results were negative. 

" No further information is available respecting the Ditton gold 
mines. At Massawippi Lake nothing has been done during the past 
season. 

"Pleistocene Shor'e-lines oj the St. Lawrence Vatley.-Ill the 
investigations regarding the he.ight of the shore-lines, the St. Lawrence 
Valley was traversed from Orleans Island westward to Lake Ontario 
and to Lake Nipissing. Longitudinally, the valley may be said to 
rise from the estuary and gulf westward, its bottom preserving nearly 
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the same gradient throughout till it enters the Lake Ontario basin. Quebec

The lateral valley of the Ottawa also exhibits the same contours from Cont. 

its confluence with the St. Lawrence to Chalk River, west of Pem-
broke. From this point upwards the latter ascends more rapidly; but 
the river itself flows in a comparatively deep and narrow valley on the 
north side to Mabtawa and beyond. This higher, broken, or undulating 
and wider valley of the Ottawa continues along the Mattawa River also 
till it joins the Nipissing Lake basin. 

"Transversely, the St. Lawrence Valley also ascends from the river Contours of 

northward and southward to well· defined limits, though apparently the valley. 

forming a level plain. Along its margins the shore· lines or terraces 
extend, abutting against higher slopes, usually in a series of three 
or more, the lower distinct, the higher often interrupted. These, 
like the bottom of the St. Lawrence V alley it~elf, have an ascending 
gradient westward, i.e., up the valley. The gradient of the shore-
lines rises more rapidly than that of the bot;tom of the plain, however; 
but neither is exactly uniform, as local uplifts or deformations occur 
here and there, or what may be termed a 'bulging up' of the surface. 
These when near the border of the marine plain seem to have affected 
the shore-lines, some of the local deformatiom apparently extending 
beyond the limits of the valley and its marginal terraces. The up-
ward grade of the shore-lines westward is greatest on the north side of 
the Ottawa, increasing towards the region immediately north of the 
Great Lakes, although, from the lower end of Orleans Island, or rather 
from Cap Tourmente on the north, and St. Thomas on the south, west-
ward to Montreal Island, they are of nearly equal height on both 
sides of the valley. The general or regional upheaval, however, has 
been on the whole tolerably uniform. 

" The method pursued in tracing out the Pleistocene shore-lines was Method of 

to proceed from the known marine fossiliferous beds outwards, towards work. 

the margin of the plain, and to follow those which extend along the 
slopes and face the open valley. This work had been in progress 
during 1895 and 1896* on the south side of the St. Lawrence from 
Metis.as far west as Richmond or Shefford, in Quebec, the elevation of 
the highest being about as follows :-At Gaspe, 230 feet, at Ste. 
Flavie, 345 feet, at Trois Pis toles, 375 feet, at St. Anselme, 555 feet, 
at Ste. Henedine, 750 feev, and in the vicinity of Danville and Rich-
mond, 895 feet. To the west of this, the shore-lines seemed on first Heights of 

.. d . h' ht b f I I t' d . shore· lines on exammatIOn to ecrease III eIg , ut a more care u exp ora IOn urmg south side of 

the past season showed that this supposed descent towards Lake St. Lawrence. 

* Summary Report 1895, p. 96 A. ; Summary Report 1896, pp. 81·82 A. 
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Champlain, if any, is but slight. North-west of the Pinnacle in 
Sutton Mountain, and within a mile or two of the International bound
ary, the elevation of the highest shore-line was found to be about 885 
feet. 

Beaches in " In the autumn a cursory examination of the evidences of the post-
northern New . . . 
York. glaCIal uphft was made along the northern slope of the AdIrondacks 

Differential 
uplifts. 

Relation to 
'Varren 
beach. 

as far west as the Iroquois beach. This is a beach which has been 
traced along the south side or Lake Ontario by Mr. G. K. Gilbert, 
and found to ascend from a height of 385 feet at Lewiston, N.Y., to 
730 feet near Watertown. Thence it was taken up by Dr. J. W. 
Spencer and followed eastward to Fine and beyond, at the latter 
place reaching a height of 972 feet. * 

"Ascending from the marine plain at V alleyfield, in Quebec, to 
Malone, N.Y., the slope was found to rise with a comparatively even 
surface to an elevation of 11 00 or 1200 feet, and the superficial 
materials occupying it to be fine, stratified sand with gravel in places, 
forming ancient deltas and spits, and stratified clay beneath, resting on 
boulder-clay, the whole apparently identical in character and composi
tion with the deposits upon the low-lying tracts. The slope faces the 
great St. Lawrence valley, and the streams have cut narrow, steep-sided, 
trench-like water-ways into the deposits, showing that they have been 
eroded recently, that is since the uplift took place. Westward from 
Cherubusco and Chateauguay stations (Lake Champlain and Ogdens· 
burg Railway), as far as Lake Ontario and Watertown, N.Y., similar 
deposits were seen to occupy the district, evidencing submergence and 
deposition of sediments under water with subsequent uplift. 

" The inference deducible from the observed facts along the northern 
base of the Adirondack Mountains, is that a greater uplift may have 
taken place there than to the north-east of the International boundary, 
and perhaps even greater than to the west. A similar local uplift above 
the normal gradient, though much less in range, occurs in the height 
of the shore-lines between Ste. Julie and Richmond in Quebec. But 
that the north-eastern part of the Iroquois beach, at least, as levelled 
by Gilbert and Spencer, belongs to the same system of shore·lines as 
that which occurs east of Lake Champlain valley there seems now 
little reason to doubt. 

" To the west of the Adirondack Mountains, however, the shore-line 
or beach which seems to approach nearest to the height of the uppermost 
marine shore-line of south-eastern Quebec, is that named the Warren 

* Bull. Geol. Soc. Am., vol. III., pp. 488-495. 
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beach. It has been traced from Skaneateles Lake, west of Syracuse, Quebec-

along the southern 1'ide of Lake Ontario and Lake Erie, its elevation Gont. 

being from 860 to 890 feet. * 
" On the north side of the St. Lawrence and Ottawa rivers, the shore- Shore·lines on 

lines were traced from Cap Tourmente or Ste. Anne de Beaupre, where ;1~h~~f side 

the height is 540 feet, along the ascending grade westward to Lake Lawrenc~ and 

N · .. Th b d f h . d' . Ottawa rivers. IplSSIng. e upper or er 0 t e marIne se Iments can, In many 
places, be followed more closely and to better advantage on thi~ side 
of the St. Lawrence; but it often runs in among the hills, forming a 
very irregular line. Generally, however, the border of the Pleistocene 
marine region is coterminous with that of the lake area of the Lauren
tides, the marine sediments having filled up all the smaller lake basins 
to the limit of submergence. North of Quebec city the highest shore
line is 560 feet; at the St. Maurice River, 670 feet; at Lake Maski
nonge, 865 feet; at St. Jer6me, about 900 feet; at Lachute, 975 
feet, and at Kingsmere Mountain, north of the city of Ottawa, about 
965 feet. Between these two last points, there seems to be a part of 
the country which has not been raised to the same extent as that to 
the east and to the west of it, as no shore-lines have been observed 
at a greater height than about 825 feet. Lower shore-lines well pre
served, occur, however; at two or three levels, and it may be that the 
higher exists there also, but owing to the fact that the slopes are 
usually covered by forest detailed examination was impracticable. 

" On the north side of the Ottawa River, just above AlJumette Island, 
sand and gravel terraces and benches were found at different levels, up 
to a height of about 800 feet. The Ottawa for forty-five or fifty 
miles here, viz., from Allumette Rapids to Joachim Rapids is 
lake-like, and in places is said to be 200 feet deep or more. If the 
depth stated is correct then the bottom of the river in this part of its 
course lies as low as it does above the Chaudiere Falls at the city of 
Ottawa, or lower. This fact, together with the general appearance of 
the valley at Calumet and Allumette islands, and from there to J oac
him Rapids, would indicate that there may have been a sag or redueed 
uplift along this part of the river valley at least. Beyond Joachim 
Rapids the uplift seems to have been much greater as far as the divide 
north of Lake Nipissing. The Ottawa above Fort William, and the 
Mattawa also, run along the north side of the valley and have trenched 
their courses considerably below its level. Te1'1'aces and benches are 
therefore, rare on the north bank. On the south side, however, we find Sand deposit!;. 

heavy beds of fine stratified sand underlain by stratified clay, the 

* Bull. Geol. Soc. Am., vol. VIII, pp. 269·Z86. Geol. Magazine, December, 
897. Science, vol. XI, 1888. 
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whole resting on boulder-clay, which, in places, protrudes in hummocks 
through the overlying series. Deposits of this kind are abundant 
from Madawaska River westward, and on the lower grounds contain 
Pleistocene marine fossils. They are especially noticeable along the 
Ottawa, Arnprior and Parry Sound Railway, between Killaloe and 
Barry's Bay, constituting sand-hills rising from 1000 to 1100 feet 
or more above sea-level. Denuded sand beds of the same series 
occur to the south of Deux Rivieres, Oanadian Pacific Railway, where 
they reach about the same elevation. The latter have been described 
by Mr. F. B. Taylor?:- but appear to be Saxicava sand beds, probably 
marking the upper limit of the Pleistocene submergence in this part 
of the Ottawa Valley. 

"At Mattawa, a fine, blue, stratified clay or silty clay, slightly cal
careous, was found in sinking wells in the terrace to the west of the 
Oanadian Pacific railway station, between the track and the river. 
The owner informed me that in one of the wells he passed through 
the following beds :-(1) Four or fi ve feet of gravel and sand, and (2) 
sixteen feet of the clay or silt above described, without rear hing its bot
tom. Ooncluding that he was not likely to find water there, he sank 
another well nearer the railway track and hill-side, passing through (1) 
gravel and sand, five or six feet; (2) clay, the same as described, about 
six feet.; (3) sand and gravel, reaching water. 

"These deposits show that at the close of the ice age, or during the
Leda clay period, if the upper gravels and sands correspond with the
Saxicava sands, quiet, deep waters existed ill the basin where the 
Mattawa now joins the Ottawa River. 

"High-level beaches and terraces (11 00 to 1200 feet), described by 
Mr. F. B. Taylor,t occur north of North Bay. Whether these beaches 
are marine, as first supposed by him, or not, is, for the present, left an 
open question. But the great sand and silt beds spread over the regiou 
up to a height. even greater than that of the beaches, and to which the 
name of 'Algoma Sands' was applied by the early Oa,nadian geolo
gists, demand further investigation than has yet been given them.t 

" Boulde1·s.-The Ottawa valley is remarkable for the great quantities 
of boulders, as well as for the deposits of sand and gravel, which it con
tains. Some curious accumulations of these boulders were noted, e.g. at. 
Rigaud Mountain,11 at Hull opposite the city of Ottawa,~and at Mattawa 

* American Geologist, vol. XVIII., p. 114. 
t Bull. Geol. Soc. Am., vol. V., 1893. Am. Geologist, vola. XIV. and XVIII.,. 

1894 and 1896. ::: Geology of Canada, 1863, pp. 907-90&. 
II Geology of Canada, 1863, p. 896. 
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and other places, which evince the great denudation to wmch the Quebec

materials of this valley have been subject.ed during, and at the close, Cont. 

of the Saxicava sand period, as the land rose from beneath the Pleisto-
cene sea, as well as in the interval between that period and the present. 
Many of them have, doubtless, been transported by floating ice during 
the submergence of the region about the close of the glacial period and 
afterwards. Those at Rigaud Mountain seem to have accumulated in 
their present situation on the shore of the rivel' from the sifting out of 
the finer materials at the time that the Ottawa debouched into the sea, 
when it was at or nelH' this elevation. At Hull, the boulders are 
partly imbedded in a deposit of sand and gravel, probably the equiva-
lent of the Saxicava sand, as beneath it, Leda clay, containing 
fl'agments of marine shells, was found by Mr. ""V. J. Wilson, of this 
Survey, and the writer. The Leda clay rests upon boulder-clay. At 
Mattawa the succession is the same, but no fossils have yet been 
detected in the clays there. 

" The bouldet's of the Ottawa Valley seem, therefore, to have been Orig in of the 

brought to the surface by the denudation of the beds of which they boutder beds. 

formed a part, as the valley emerged from beneath the Pleistocene sea, 
and these beds became subjected to erosion by the Ottawa River. The 
upper portion of the series of deposits now found in the valley may be 
partly marine and partly fluviatile. -Whether the upper Great Lakes 
once found outlet by the Mattawa-Ottawa Valley, is a question which 
cannot be entered into here. 

"Along the Canadian Pacific Railway to the east of Toronto, viz., Te~races and 

M I B I d P I d d I I · .. plums near at r yrt e, ur (eton an ontypoo, san an grave p ams, conslstmg Toronto. 

of water-laid materials, occur at a height of 1100 or 1200 feet. The 
sands are fine and clean, and form terraces filling in the inequalities 
of the boulder-clay surface beneath. No barrier exists between these 
plains and Lake Ontario. 

" Waterfalls.-A remarkable feature of the St. Lawrence Valley is Probable 

the number and beauty of the waterfalls in the tributary rivers, both ~:~!~f~flB. 
on the north and south sides. These waterfalls appear, in many in-
stances, to have been caused by dislocations of the rocks due to fault-
ing, or orogenic, or regional different.ial uplifts. Examples of di810ca-
tions of this kind can be seen in the valleys of the Chaudiere and St. 
Francis rivers in south-eastern Quebec, also on the north side of the St. 
Lawrence in the St. M.aurice Valley at Grand Mere, and along other 
rivers. In very few instances could the origin of these waterfalls be 
traced to diversions of the rivers from in-filling of the pre-glacial chan-
nels by boulder-clay and sediments. None of the tributaries of the 
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St. Lawrence, rising in or traversing the pre-Cambrian rocks on either 
side of the valley, have succeeded in reducing their channels to the 
base-level of erosion since the last differential upheaval of the region. 

" Extent of UJ)heaval.-The foregoing facts indicate that the gen
eral upheaval of the St. Lawrence basin in the Pleistocene period 
was differential throughout, increasing to the westward j but that 
portions of the region were besides raised higher than others locally, 
the uplift being somewhat unequal. The greatest uphea,,:,al seems to 
have been immediately to the north-east and north of the Great 
Lakes, and the maximum heights there will probably be found to 
be represented by a number of axes, or uplifted belts, not always 
trending in the same direction, but conforming more or less to 
the longer axes of these great bodies of water. It is probable that 
these uplifted areas, too, almost necessarily implying correlative 
subsidence in the same region, have a close relation to the lake-basins 
as regards their origin. Upward and downward complimentary move
ments of greater or less amount and complexity, with faulting and 
displacements, doubtless occurred. And it seems, therefore, not un
reasonable to assume that it was at this stage of the Pleistocene that 
the lake-basins referred to attained their present form and dimensions 
and sank so far below the level of the 8urrounding country. The 
period at which this great upheaval of the region took place, appears to 
have been that of the deposition of the Saxicava sands, or rather during 
the latter part of that period. Had the Great Lakes existed in their 
present form and at their present depth from an earlier date, it is 
difficult to see why the deposition of boulder-clay, from glacial action, 
and subsequent sedimentation, when the thick beds of clay, sand and 
gravel found in the region were laid down, should not have partially 
filled in and raised the deep-lying portions of their basins to a higher 
level than they now have. 

"Before leaving this subject, it may be remarked that the foregoing 
view respecting the changes of level to the north-east of the Great Lakes 
is in agreement with the facts regarding ice-movements in this region 
during the latter part of the glacial period. 

L eda clay and " Some tiIDe was spent in examining the Leda clay and Saxicava sand 
Saxicava sand. along the canals now being constructed and deepened, between 

Soulanges and Cardinal, on the north side of the St. Lawrence River, 
and the deposits frOID Brockville to Kingston were also critically 
examined. The excavations along the Trent Valley canal were visited, 
also the upper part of the Rideau canal. 
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" Within the Lake Ontario basin the clays were found to contain Quebec
great numbers of limestone nodules or concretions, but no marine fossils Gant. 

have yet been detected in them. 

" Glacial Striation.-The glaciation of the St. Lawrence Valley was Striation. 

studied in considerable detail, and a large body of facts relating to that 
subject was collected. Previous observations on the south side of 
the St. Lawrence River had shown that three systems of striation by 
land i0E' were produced upon that slope during the glacial period, and 
one in the bottom of the valley by floating ice. First, a northerly ice-
flow from the axial divide of the Notre Dame and Green Mountain 
range down to the bottom of the valley. East of the Chaudiere River On south side 

this ice flowed to the east of north, west of St. Francis River west of ra~t:e~~. 
north. * Second, following this was an invasion of that region by the 
earlier Laurentide glacier, which spread over the slope up to an eleva-
tion of 1800 or 2000 feet, distributing Laurentian boulders upon it. 
Third, on the retirement of the Laurentide ice, local sheets moved down 
the slopes in different directions, afl they were influenced by the con-
tours. Fourth, floating ice strire, produced by ice moving generally up 
the valley. These are, of course, found only within the limits of the 
valley and below the highest Pleistocene shore-lines. 

" On the north side of the St. Lawrence Valley, and on the Laurentian On north side 

plateau, the oldest striation seems to have been that produced by the L~~~:e~~~. 
earlier Laurentide glacier referred to, the strire of which were observed 
everywhere from the summit of the hills to the bottom of the valley. 
In many parts of the region this system is very much defaced-in 
some places entirely obliterated-from weathering and the action of 
later ice. Its general course is from S. 10° 'V\'. to S. 15° E.; but it 
often veers from S. 25° W. to S. 45° E., and has still more divergent 
courses in river-valleys. This system corresponds, for the most part, 
with that observed on the northern slope of the first range of mountains 
on the south side of the St. Lawrence River, (sometimes called the Sut-
ton Mountain range,) that attributed to the earlier Laurentide glacier. Earl,ier Lau

The ice producing it did not cross the St. Lawrence River below the ~i~~i~r~ 
city of Quebec, but fl'om the portion which occupied the St. Lawrence 
Valley tongues or lobes diverged eastward in different places-one 
flowing down the valley of St. Charles River and along the depression 
between Orleans Island and the north bank of the St. Lawrence, over-
riding the eastern portion of the island diagonally, but leaving the west-
ern and southern part unglaciated. Another swung round out of the 
Chaudiere V alley among the ridges on the west side of that river and 

" All these courses of strire are referred to the true meridian. 
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flowed across the district drained by the Etchemin River, while a third 
crossed the divide above the head-waters of the north-west branch of 
the St. John, moving eastwardly towards the upper valley of that river. 
Other lobes or tongues entered New England by the valleys and passes 
along the International boundary, especially by Norton Mills, Hall 
Stream, Memphremagog Lake and Lake Champlain. The strire of this 
older glacier are distinct in the latter basin, and have been also 
0bserved in the vicinity of Ogdensburg and other places in northern 
New York. In the Lake Ontario basin, the movements of this glacier, 
although in many places effaced, have been traced as far west as my 
examinations extend, viz., to Tweed station and Peterborough, and in the 
Ottawa VallilY to Lake Nipissing. The striation of this system does 
not seem to be as heavy as that produced by the later ice. 

" Later Laurentide Glacier.-Succeeding this system of ice move
ments there was a second, which has left the most distinct striation 
met with in the region, especially on the north side of the St. 
Lawrence River and the Great Lakes. The general course of this ice
flow was between S. 30° W. and S. 65° W., and the strire produced by 
it have been found superposed on those of the earlier Laurentide glacier 
in a number of places. From the fact that this system of striation 
occurs over a large area and with such a persistent trend, it would 
seem as if it must have been produced by a separate body of 
ice. It has been found as far east as the hilly country at Bon
homme Mountain, west of Quebec city,and along the St. Lawrence and 
Lake Ontario valleys as far as my examination extended, and was also 
traced throughout the Ottawa and Mattawa valleys to lake Nipissing. 
From the observations of others, it is known to be the dominant 
system along the north and not·th·east sides of the Great Lakes. Is this 
south-west striation due to land or floating ice1 As seen in the St. 
Lawrence Valley from Montreal to Kingston, it certainly seems to have 
been produced by the latter agent, as it follows the course of the valley 
for the most part, and the exposures exhibiting the strire are often 
scratched as if by means of a body touching the more prominent 
parts only, and not by one moving slowly over and accommodat
ing itself to all the inequalities of the rock-surface. On the other hand, 
the height at which the strire are sometimes found above sea·level, 
especially west of Quebec city, along the Upper Ottawl1 and in the 
region of the Great Lakes, together with their persistent south-west 
trend over a large area, especially west of Montreal and St. J er6me, 
seem opposed to this view. Without coming to any conclusion at 
present in regard to this system of striation, I lean to the opinion that 
it has been produced by both agencies-in the St. Lawrence Valley 
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proper, by floating ice ; on the higher grounds. by land ice-bhe region Quebec

to the south-west, as far as the Great Lakes, having apparently been Cont. 

lower relatively to the Laurentian area to the north at that stage of 
the Pleisbocene than at present. Whether at any time during the 
interval between the maxima of t.hese two glacier systems (assuming 
the last to have been partly land ice), there was a withdrawal of glacial 
conditions in Eastern Oanada and an interglacial epoch, 01' whether 
the second rea)ly followed the first consecutively, the south-westerly 
flow having been caused by a subsidence of the region norbh of the 
Great Lakes after the first glaciation, are questions requiring further 
detailed work to enable me to decide. Provisionally, however, the ice 
producing this system will be referred to as the second or later 
Laurentide glacier, as it seems to have had its source also in the high-
lands to the north of the St. Lawrence. 

"Strire produced. to all appearance, by this second system, were noted 
on the south side of the St. Lawrence Valley at Ste. Julie, Arthabaska 
Danville, Shefl'ord and Brome mountains, Sweetsburg and Pigeon 
Hill; also in numerous places between the Upper St. Lawrence and the 
base of the Adirondack Mountains. 

"There seems, however, to be another seb of stl-ire in the St. Law- Floating ice. 

renee Valley, which leaves no doubt as to its having been produced by 
floating ice at the close of the glacial period when the region stood at 
a lower level. This may be a part of the second system or later 
Laurentide striation described above, although it was observed to cross 
those of the latter, as well as the strire of the earlier system in 
some places. It is evidently due to the very latest ice which existed 
in the region, and is a continuation westward of those strire along the 
Lower St. Lawrence described in reports and publications by Sir J. 
Wm. Dawson and the writer, the production of which is attributed to 
floating ice. The strire of this system were observed at Levis, Mount 
Royal (Montreal), St. J er<Jme, Soulanges Oanal, Valleyfield, Ogdens-
burg, N.Y., the Thousand Islands at Kingston, Perth and other places. 
The course is generally between south-west and west; but is often 
very irregular. 

"Many other irregular courses of strire were noted, some doubtless 
produced by land ice, others by floating ice. They belong, appar
ently for the most part, to the closing stage of the glacial period. 

" The stossing on the north· east brow of Mount Royal, Montreal, des- Crag·and·tail 

cribed by Sir J. Wm. Dawson* was found to be a common feature on all ~iii'~\~f J~~p 
the isolated trap hills of the St. Lawrence Valley, Montarville or VLawrence 

alley . 

.• The Canadian Ice Age, p. 43. 
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Belreil Mountain, Mount St. Hilaire, Rougemont, Yamaska, and 
Johnson mountains, and Shefford and Brome mountains are all more 
or less abrupt and stossed Oll the north· east sides and have a crag-and
tail form on the south-west, with terraces and shore-lines. On the 
south-west side of Shefford Mountain ancient dunes and spits occur 
at a height of 865 to R83 feet. It is evident that there must have 
been strong currents flowing up the St. Lawrence Valley during the 
period of submergence, carrying drift ice which impinged heavily 
against these hills. . 

"Agricultu?-al cltaracte?·.-The soils of the region everywhere bear an 
intimate relation to the underlying or subjacent rocks. In their pre
sent condition these soils are the result of a long series of degradation 
processes,-subaerial, glacial, marine, lacustrine and fluviatile-acting 
upon the rocks of the country, and the clays, sands, gravels, boulders, 
etc., entering into their composition, have often been transported con
siderable distances from their parent sources. An assortment of the 
materials constituting the soils has taken place in many districts by 
the agencies mentioned, the result of which has been to give those of 
some tracts a greater degree of fertility than pertains to others, never
theless, their character in this respect is largely dependent upon the 
nature of the rocks from which they have been originally derived. 
Upon the great marine plain of the St. Lawrence Valley a.nd the 
lower grounds of the region of the Great Lakes, where the superficial 
deposits are, perhaps more closely related to the limestones and slates 
of Palreozoic age underlying them, some of the best lands in Canada 
for general agricultural purposes are to be found. The principal por
tions of these in Quebec and Ontario are cleared and have been under 
0ultivat.ion for many years. Although more thickly settled than most 
other parts of the country, they, nevertheless, seem capable of sup
porting a larger agricultural population than at present subsists upon 
them. " 

HUDSON STRAIT. 

As already explained, it was decided to take advantage of the 
despatch of the steamer Diana to Hudson Strait and Bay by the 
Department of Marine and Fisheries, to geologically examine and ex
plore as much as possible of both shores of Hudson Strait. This work 
was entrusted to Dr. R. Bell and Mr. A. P. Low, the north coast 
being assigned to the first named gentleman. Dr. Bell being in Europe 
on leave of absence from February 1st to May 1st, the duty of looking 
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aftet' the building of two small yachts and other preparations for this Hudson 

work devolved upon Mr. Low, as elsewhere noted. Strait-Cont. 

Dr. Bell reports as follows upon the exploration carried out by him Work by Dr. 

d · h R. Bell. urtug t e summer :-

"On the 19th of May I left Ottawa and arrived the next day at 
Halifax, from which place it had been arranged that the sealing steamer 
])iana was to convey Mr. A. P. Low and myself with our parties to 
Hudson Strait and to bring us back as far as St. John's, Newfound
land, at the close of the season which we might find suitable for field
work. The small yachts built for the work had already arrived at the 
wharf of the Department of Marine and Fisheries in Halifax. I 
engaged four men as sailors, one of whom was to be responsible for 
sailing the yacht and another was to act ai3cook in addition to his 
othor duties. I had no assistant. The yachts, together with a small 
jolly-boat for each, were hoisted upon the deck of the ])icma and we 
sailed from Halifax on the 3rd of June. 

" Passing by the west coast of Newfoundland and through the Strait Outward 

of Belle Isle, we met with conRiderable delay.in the field-ice off the voya.ge. 

coast of Labrador, nearly abreast of Hamilton Inlet. On our entering 
Hudson Strait on the 22nd of June we found it entirely clear of ice. 
On proceeding up the northel'll side of the strait we were, however, 

. 

again detained by ice close to Big Island, but the ])iana completed her 
first run into Hudson Bay on the 12th of July. 

" It had been intended that I should explore as much as possible of To explore the 

th th h f th ... f K' , 0 t d d north shore. e nor ern s ore rom e VtCtntty 0 tug s ape eas war , an 
that the ])iana should pick me up to return home at Mome place of 
which the position had been already determined, because in the absence 
of any chart of the coast this precaution was necessary to avoid any 
mistake about the meeting place. To carry out this programme, it 
was decided that I should be landed from the ship neat' King's Oape, 
which is at the junction of the north shore of Hudson strait with the 
east side of Fox Basin, whence I was to work eastward to Ashe 
Inlet on Big Island. But on attempting to make t,he land in this 
vicinity on the 13th of July, the fioe-ice was found to be moving about 
so rapidly, in consequence of currents, that the attempt was abandoned 
and we proceeded to King George's Sound on the south side, where 
Mr. Low and his party were placed on board their yacht. 

"The best course which now remained for me was to begin work at 
Ashe Inlet and to proceed as far as possible to the north-westward, 
returning to the same place to meet the ])iana at a date to be agreed 
upon, which was fixed for the 10th of September. Accordingly the 
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Hudson Diana brought me to Ashe Inlet on the 19th July, and my yacht was 
Strait-Cant. launched there on the 20th. The following day the wind blew too 
Land at Ashe 
Inlet. strongly for us to get out of the inlet and the time was spent in fixing 

its position relatively to other geographical features of Big Island, as 
a commencement of a track-survey of the coast. On the 22nd we 
made a start to windward, intending to pass up on the outside of Big 
Island. Before leaving the inlet, early in the morning, we fortunately 

Eskimo guide. found an Eskimo who had some knowledge of the English language 
and was acquainted with the south coast and the southern interior of 
Baffin Land, and I engaged him to go with us as guide and interpreter 
for the whole of our journey. He had slept near our anchorage and 
had nothing with him but a gun. 

"The hull of our yacht was made of one incb white-pine boards. 
She was, t~lerefore incapable of contending with the ice, and our safety 
lay in avoiding it altogether. We had not gone many milei3 up the 
outer coast of Big Island, when we met an ice-pack laying in our course 
as far ahead as the eye could reach. Our Eskimo guide now advised us 

Take inside to try the passage between the island and the mainland, and accord
passage. ingly we turned back and attempted to get round the south-eastern 

extremity, but on account of the wind failing us altogether we were 
able to make only about six miles to the south-eastward of Ashe Inlet. 
Here we discovered a much better harbour than Ashe Inlet, and 

Reeves Har- I named it after Reeves, ouI' sailing master. It is about a quarter of 
bour. 

a mile in diameter, has two deep narrow entrances, a good bottom for 
holding and a depth of from five to fourteen fathoms at low water. 
The next day we rounded the south-eastern extremity of Big Island, 
which is about thirty miles long, but owing to a strong north-west wind 
we were obliged to anchor for the night among some small islands 
lying north-east of this point. It was fortunate that we took this 
route, as we found the family and relatives of OUt' guide camped on the 
lower end of the island, and he was now able to make arrangements 
with them for his absence till September. He had not previously told 
us anything about his people. 

"At this season of the year there was continuous daylight in 
Hudson Strait during the whole twenty-four hours, and we sailed at 
two o'olock the following morning (24th) and made a track-survey of 
the inner side of Big Island as well as of a part of the main shore 

Four harbours opposite. Two good harbours were discovered on this side of the island 
discovered. towards the northern end, and two more on t.he coast of the mainland 

in this vicinity. 

" In proceeding north-westward up the coast from Big Island the 
shore began to be fringed with innumerable rocky islands thickly 
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clustered together. The breadth of the belt or archipelago increased Hud.son 

as we advanced, until we approached the long inlet or fiord called StraIt- Cont. 

T b h h 1 · d d H h' 1 d b ArchIpelago, chark ac , were our exp oratlOn en e. ere t e 1S an s ecame 25 miles wide. 

less numerous. The maximum breadth of the archipelago is about 
midway between Big Island and this inlet, and is about twenty-five 
miles. The islands vary in size from ten miles in length down to 
mere rocks. The spaces between the large ones are filled up with 
smaller islands having a great variety of dimensions and forms. As 
a rule, the largest and highest islands lie towards the mainland, while 
the outermost ones are smaller and lower. In sailing ftmong these 
islands it was only when near the outer edge that we could see a clear 
horizon to the southward. 

" The whole coast is rugged and for the most part mountainous. Mountainous 

The innennost islands interlock with the bays and points of the main- coast. 

land in such a manner that it is impossible to know without the aid of 
a guide whether one has reached the main shore or not. On ascending 
the higher hills or mountains of the outer ranges on the mainland, 
long channels of the sea can be seen running inland in different :Many chan

directions among the hills, which so closely resemble those among the nels. 

adjacent large mountainous islands that only a person already ac-
quainted with the geography could trace the coast-line of the mainland. 
The larger islands are equally hilly and rugged and the channels 
between them are usually not wide. Viewed from the top of a distant 
hill, so that the intervening channels cannot be seen, the eye fails to 
detect any difference between the general appearance of the islands 
and the mainland. The conditions may be best described if we ima-
gine a rough mountainous country, rising as a whole gradually to the 
northward, to have been half submerged. '1'he outer islands, which The islands. 

are also the smallest and most scattered, represent the more completely 
sunken hills, while as we proceed inward the progressingly larger and 
larger ones represent the less and less submerged areas and ranges, un-
til, at last, we find only narrow channels of the sea running into the 
solid land. Besides these narrow and sometimes tortuous channels, 
numerous wide and tolerably straight fiords run inland. These 
generally have high hills on either side of them. 

" On leaving Big Island, it soon became evident that it would be 
impossible to make an instrumental survey of any considerable part of 
such a coast as this in the limited time that would be at my disposal, 
and that this time would be most advantageously spent in making the 
best track-survey possible under the circumstances, especially as it was Character of 

necessary to devote a portion of the time to geological observation. I survey. 

therefore determined to keep an accul'ate record of all the courses we 
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followed among the islands or up the fiords, under the guidance of our 
Eskimo pilot, and also as good an estimate as possible of the length of 
each course, plotting them on diagrams as we went along. On these 
diagrams the relative positions of all the surrounding points, bays, 
islands, hills, etc., were also marked by the aid of many cross-bearings 
and estimated distances. Observations for the latitude and the varia
tion of the compass were taken every day and I also obtained numerous 
sights for longitude. 

" The coast abounded in good harbours, and careful sketch-plans 
with soundings were made of all those that we visited. The heights 
of numerous hills, which I climbed, were ascertained by barometer. 
A sufficient number of photographs for illustration were obtained; 
collections of rock specimens and of plants and insects were made and 
notes were recorded on all Rubjects that might be of interest in regard 
to this little-known region, whether from personal observations or 
or from information supplied by the natives. 

" From the time of our leaving Ashe Inlet, on the 21st of July, until 
we returned to it again on the 1st of September, the weather was 
mostly fine and bright, although cold upon the water, but we suffered 
much delay from calms. The main obstacle to our progress, however, 
waS the field-ice, which appeared to have come into the strait from the 
eastward during thp. winter or early spring, and to have insinuated 
itself into every channel and fiord. When not tightly packed, it was 
constantly moving hither and thither under the influence of the rapid 
and changeful currents generated by the high tides of the strait. 

" The height of the mean tide at Big Island was ascertained by Mr. 
Ashe to be 30 feet, and the time of high-water at full and new moon 
to be 9h. 32m. Further west we could not determine the time of high 
or low water, which was irregular on account, apparently, of the effect 
of the reflux from Hudson Bay upon the in-coming or out-going 
tide of the strait; while the local conditions, such as the directions, 
divisions, depths and widths of the channels still further complicated 
the problem. In trying to navigate our frail yacht in the open spaces, 
the heavy ice would set down upon us or run together and threaten to 
crush our little vessel in the most unexpected manner. Our under
taking was, therefore, constantly accompanied by great danger and 
anxiety, and it was only by constant vigilance night and day that we 
were fortunate enough to escape any harm during the entire trip. 

" When we had renched a point a little beyond the entrance of 
Amadjuak Fiord, we found the ice closely packed among the islands all 
around us. But the next IIIorning the wind or tide had opened a lane 
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up the fiord itself and I explored it to its extremity. The ice outside Hud,son 
'11 . d k d d . d t t'l' th t' t fit bl Stmlt-Cont. stl remame pac e ,an In or er 0 u 1 lze e Ime mos pro a y, 

I determined to make an exploration into the interior of the countr}. 
Two seamen were left in charge of the yacht with instructions to make 
lines of soundings in the fiord, and with the other two and the Eskimo 
guide, I started on a journey northward towards Amadjuak Lake, one .Tourney 

of the bays of which was supposed to be at no great distance from inland. 

this part of the coast. It proved, however, to be upwards of fifty 
miles inland. This journey occupied seven days, and the results will 
be described further on. When we returned to the head of the fiord, 
the sea was found to be open and we immediately set sail to continue 
the westward exploration of the coast. 

"On the 22nd of August we had reached Tcharkbach Inlet, and in Turn back 

f b · d . d b 1 h d . d t' from Tchark-case 0 elng etame y ca ms or ea WIn s on our re urn Journey, bach Inlet. 

I judged it prudent to turn back from this place in order to be sure of 
being able to keep our appointment to meet the Diana at Ashe 
Inlet on the 10th of September. In returning I followed a course 
which lay outside of that of the westward journey, so as to make a 
second linE'! of track-survey among the island belt and of the outside 
of Big Island. We had good weather and anchored again in 
Ashe Inlet on the 1st of September. In order to fill up the time with 
advantage till the lOth, I ran across to the main north shore opposite 
the island and explored it topographically and geologically nearly to 
Icy Cove. I then returned to Asle Inlet before the 10th, but owing 
to stormy weather, the Diana was not able to enter until the 12th. Rejoin the 

It only required two or three hours to transfer our outfit and surplus Diana. 

stores to the steamel' and to dismantle the yacht and make her ready 
to tow across the strait to Fort Chimo, where I proposed to leave her, 
as it was not considered advisable to risk taking her to St. John's, 
Newfoundland, on the deck of the Diana. On the following morning 
we reached the northern extremity of Akpatok Island in U ngava 
Bay, and after coasting along the eastern side of the island we anchored 
close to the shore about half-way to the southern extremity. This 
afforded me an opportunity of landing in order to take photographs, Land on 

examine the rocks, collect fossils and ascertain the heights of some of AI kl padtok 
san. 

the cliffs and hills by the barometer. This was, so far as I am aware, 
the first landing of a white man upon this island. Its position and 
general form and direction are I:ll'roneously represented upon the latest 
charts. The hypothetical 'Green Island' of the charts corresponds 
with the northern part of Akpatok Island as determined by the 
observations of Captain Whiteley, and it is probable that this, seen 
from the northward, was mistaken for a different island. 
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" At Fort Ohimo, Mr. Low and his party were taken on board and 
the Diana sailed for St. John's on the 17th and reached that place on 
the 22nd of Septembet". Leaving her at this port we reached Halifax 
by steamer, and there I paid off my men, disposed of some surplus 
provisions and reached Ottawa on the 11 th of October. 

"Geology.-The rocks of the whole northern shore of Hudson Strait 
from Big Island and the coast of the mainland opposite as far north
west as Tcharkbach Fiord, belong to the Laurentian system. They 
consist of a variety of gneisses associated with numerous bands of 
crystalline limestones and light-coloured felspat" rock, often of 
great thickness. These limestone and felspar bands are generally 
associated with gneissoid schists, full of graphite, fissile when weath
ered and stained brown, yellow and red by the decomposition of dis
seminated iron-pyrites. Small garnets are common in most of the 
gneisses. The· strike is usually straight, with uniform dip, and it is 
parallel to the general trend of the coast, which is about north-west 
(astronomically.) The prevailing dip is to the north-east at angles 
which approximate to 45°, but sometimes the inclination is nearly 
vertical and occasionally it becomes almost horizontal. 

"The most notable feature of these rocks is the abundance and per
sistence of the crystalline limestone and felspar bands and their asso
ciated rocks, On this' account and for other reasons the series may 
be considered as belonging to the higher part of the Laurent,ian sys
tem. Whatever theories may be suggested to account for the origin 
of similar crystalline limestones in other Laurentian districts, there is 
little doubt that in this region they are bedded or stratified rocks. 
On the mainland, nearly opposite the Spicer Islands, there is one band 
of these rocks which must be about 5000 feet thick, and other bands 
nearly as wide were observed on other parts of the coast. 

" The south-western border of the limestone-bearing belt, appears to 
correspond with a north-westerly line passing through Big Island, the 
outer side of which shows no limestone. Between this island and 
Amadjuak Fiord, the light-coloured limestones are seen in the bare 
mountains in great abundance as far inland as the eye can reach, and 
in this section of Baffin Land the limstone-bearing belt may have a 
width of forty miles or more. On my journey northward from the 
head of the Amadjuak Fiord, which is at a distance of about twelve 
miles inside of the general line of the mainland coast, the limestones 
become scarce after passing over the first ten miles, and in the second 
half of this traverse they are no't seen at all. 
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"These limestones are generally coarsely crystalline and they usually Hudson 

vary in colour from gray or light-gray to pure white, but sometimes S~rait-Cont. 
. Th& Reel 

they are reddish or flesh- and salmon-coloured. The Red Islands near I slands. 

the Spicer group are formed of coarr;ely crystalline limestone of this 
colour. The limestone and felspar are often mingled in the same 
band, and the two rocks have gonerally a rude parallelism to one 
another in a variety of irregular fashions. 

"In addition to the gneiss, gneissic schists and limestone-felspar Vl1,l'iOUR l'oc](s. 

bands, I observed a few bands of quartz-rocks, some veins or dykes 
and small patches of coarse granite, a.n occasional bed of black horn-
blende-rock, pyroxenite on an island off Amadjuak Fiord. At the ex-
tremity of Fair Ness, some of the islets a.nd points consist of a black-
looking rock, of which the weathered surface resembles the form of a 
cauliflower on a great scale. The rough water and rushing tide pre-
vented us from landing to examine this rock. 

" The economic minerals of the rocks above described, consist of the Economic 

f 1 d 1·· h 'tl' d h't Tl E I . mineI'R.ls. e spars an Imestones, toget er WI, 1 mica an grap I e. 1e s nmos 
of Big Island had shown me, both last summer and on previous visits, 
good specimens of the last two minerals, and had stal;ed that they hac! 
brought them from one place on the main north shore opposite the 
island, but when I pl'oposed to visit the locality last September, they 
said the owners of the discovery were absent, and nothing would 
induce them to point out the occurrence. A diligent search by myself 
and men in the vicinity indicated failed to re\real either mineral Some 
specimens of vein-stones were collected at different places, to be assay-
ed for gold. 

" In the valleys on the way from Amac1juak Fiord to Lake l\iingo, F1'8gmcllts of 

fragments of unaltered gray limestone were observed, sparingly at a~~s~~jt~~~.t\s 
first, but becoming more numerous as we went inland, and towards 
the lake they began to be noticed upon the hills as well. On a 
mountain near Lake Mingo, one of these fragments contained two 
specimens of a species of Penta1'MrtbS, which is closely allied to 1'. 
clewsatus, if not identical with that form. These limestone fragments 
are like the rock of Mansfield Island, which, from the fossils I collected 
there in 1884, appears to be of the age of the Niagara formation. 

"The country between Lakes Mingo and Amadjuak, and on the south 
and east sides of the latter, is low and generally level, but by the aid of 
a powerful binocular, in looking from a height I could detect hum
mocks of the crystalline rocks rising here and there all over these 
plains. 

6 
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" Our barometric observations seem to show that Lake Mingo !Day 
be only about 300 feet above the sea, and from my guide's description 
of the short river which discharges it into Amadjuak, I should judge 
that the latter is only slight,ly lower. Mount Mingo, overlooking both 
lakes, rises to a height of 666 feet above the lake of the same name. 
Fragments of the unaltered gray limestone are abundant on the shores 
of this lake, and from the description given by my Eskimo guide, who 
had walked over the ground in Sllmmer, I would judge that the Nia-
garl1 limestone may oecul' in its north-western part, and also on the 
south and west sides of Lake N ettilling to the northwl1rel of it, this 
name meaning 'flat-floor.' 

" I have found fragments of lime8tone containing Trenton or Galena 
formation fossils on the floe-ice towards the north side of Hudson 
Strait (see report for 1884), and it is stateel that Messrs. Power and 
Shaw, during the past summer, examined the Silurian limestones 
at the head of Frobisher Bay which had been previously discovered 
by Hall. In this connection I may mention that small icebergs are 
known to drift from this bay up the north side of Hudson Strait as 
far as I went, and ~ome of the floe-ice which accompanies them 
probably comes out of the same bay. 

"As stated abov-e, the Diana coasted along the eastel'll side of 
Akpatok Island, Ungava Bay, when on Ollr way from Ashe Inlet to 
Fort Chimo. The portion of the island which I saw (from the north em 
end to the middle of the east side) consists of unaltered gt'ay limestone 
in hori7.ontal beds, and it presents a. perpendicular wall 400 or 500 feet 
high all along. This sea-wall is clean-cut and the beds appeal' thick 
and solid, but wherever their edges ha.ve been long exposed to the 
weather or in the hill-sides and ravines of the interior, they split up 
into thinner byers. Some fragments observed in one place hlld the 
appeamnce of lithographic stone. 

"I was enabled to land opposite the place where the Diana anchored, 
as already mentioned, about the middle of the eastern side and I im
proved the opportunity to collect fossils which, however, were not 

Hudson River abundant_ Those obtained indicate the Hudson River formation. 
formation. Just above the landing place, I ascertained, by the barometer, the 

height of a hill to be 700 feet, and I estimated others to the southward 

Glaciation. 

and a short distance inland to be 200 feet higher, so that this formation 
must here have a thickness of 900 feet above the sea-level, and there is 
possibly a great additional thickness of Cambro-Silurian rocks beneath 
the sea-level. 

" On the north side of Hudson Strait, the evidence of glacial action 
is everywhere conspicuous, and, except on the higher levels, the effects 
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of former submergence may be observed in many places. The glacial Hudson 
. lib Strait·-Cont. stl'i1e are best seen In t Ie val eys, ut they are also common on the 

hill-tops. The general course of the ice-movement has been from the 
interior towards the strait, with a tendency to turn eastward on 
ftpproaching the latter. Ancient shore-lines were noted at various .·I.ncient 

levels up to about 600 feet above the sea. Shells of a few common shol'e·linP,$. 

species of marine mollusks occur in stony clays in several places, the 
highe:,t noted being about 200 feet above sea-level. 

"The effects of the action of land ice in former times, may be :lIol'aines and 
"k l' h f f . f d'C!! I' d dId bouldGl'o. Ovserv8C In t e orm 0 moraJnes 0 lllerent on s, an 1eaps an 

even small hills of boulders without any admixture of fine material, 
besides the boulders and broken fragments of rocks which are scattered 
everywhere over the valleys and hills or perched 011 th'·~ ir :.ides. 
Ridges and large mounds of coarse gravel, taking n variety of forllls, 
were met with in some of the valleys between the strait and Amad
juak Lake. Occasional deposits of coarse sand were f\Jso seen in the 
bottoms or on the sides of valleys in this part of the country. Nothing 
that could be called soil was observed in Hny part of the region 
examined. 

"I collected about 200 trimmed rock·specimens, about 90 fossils on Varions col

Akpatok Island, 460 specimens, (embracing upward;; of 100 species) lec~ions. 
of land plants, already determined by Professor J\lacoun, 60 specimens 
of Lepidoptera which have been submitted to Dr. James Fletcher, 
a fine walrus skull and some other bones, besides geological 
specimens in addition to the above, and a few objects of ethnological 
interest. A considerable number of photographs were also taken 
to illustrate physical and geological features of the country exaiuined" 

During the early part of the past winter, Mr. Low was engaged in Work by Mr. 
mapping the surveys made by him during the previous summer, in A. P. Low. 

order that they might be added to the north-west sheet of the Labra-
dor map. Later, he was occupied in writing a report on the explora-
tions of 1896 in the northern part of the Labrador Penillsula between 
Hudson and Ungava bays. In March he was sent to Nova Scotia to 
arrange for the building of two suitable small yachts to be used during 
the coming snmmer in the exploration of the shores of Hudson 
Strait. The dimensions of the yachts decided upon as best suited for 
the work were, 35 feet in length, 10 feet beam und a draught of about 
3 feet j with accommodation below deck for five men. They were 
built at Mahone Bay, and proved entirely suitable for the work. 

6! 
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On his return to Ottawa, he was kept busy attending to the details 
necessary for tile fitting out of his own and Dr. Bell's parLies (in the 
ab~ence of the last-named gentleman) until the time arrived for his 
departure to join the steamer at Halifax. 

On his summer's work Mr. Low reports as follows :--

"I left Ottawa for Halifax. on the l 'Hh May, to take over the yachts 
from the builders and to purchase supplies and outfit for Dr. Bell's and 
my own party. Everything was shipped on board the Dicma, the seal
ing steamer chartered by the Dominion Government, and we left 
Halifax on June 3rd, carrying the two yachts with their attendant 
small boats on deck. 

"iHy party consisted of 1111'. G. A. Young, who again performed 
the duties of assistant in a highly satisfactorily and efficient manner, 
a sailor and carpenter, and a cook. It was proposed to add an Eskimo 
interpreter to the crew, but owing to the quantity of ice met with along 
the Atlantic coast of Labradol', it was found impossible to get near 
any of the places where such a man could be engaged, and in consequence 
the crew was completed by the loan of a sailor from the Dicma, 
through the kindness of Commander 'vVakeham. On account of 
obstruction, due chiefly to ice, we were not landed fl'Om the Diann until 
July 16th, in a bay called Douglas Harbour, situated on the south side 
of Hudson Strait, about 150 miles from its western end. The yacht 
having been got overboard and the outfit and provisions stowed away, 
the Dinna left us, with instructions to meet her at Fort Chimo on 

Doug'las Har- September 15th . Douglas Harbour is about sixteen miles long and 
bom. is divided nearly half-way up, into two narrow a,rm f;. The sur· 

rounding country is high, rough and barren, withouL any trees, the 
only vegetation being dwarfed arctic mosses, and flowering plants 
which were in full bloom at the time and partly covered the hillsides 
with a gorgeous display of colout'. We remained six days in this bay, 
thoroughly exploring it, and also making excursions inland from the 
head of the south-west a rm. The interior country is exceedingly deso
late when viewed from the top of the higher hills, some 1500 feet 
above sea-level. It has the characteristic outline of the glacin,ted 
Laurentian region, low rounded hills formed into long broken 
ridges, with small narrow lakes dotting the valleys between. The 

Charact8r of vegetation is not sufficient to mask and soften the surface, and in 
the country. every direction the bal'e rock is f;een, strewn over with innumerable 

blocks and boulders of all sizes. The lack of trees S1nd the presen<;e of 
numerous patches of snow and ice in the valleys with a northern aspect, 
enhance the desolation of the view. The winds blowing off the 
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highlands into the narrow reaches of the bay were always strong and Hudson 

gusty, sweeping clown in squall~ that often tore the surface of the Stl'itit-Cont. 

water into miniatul'e waterspouts. This, togeLher with the amount of 
floating ice in the bay, caused considerable delay and occasional danger 
in the navigation of the yacht. 

" Leaving the bay with a strong gale, we explored the C01tst twenty- Fisher Bay. 

fi ve miles eastward, to t,he next large inlet called Fi.sher Bay, which 
lies immediately south of Prince of ,Vales Island. About a dozen 
families of Eskimos were found camped neal' its mouth, where they 
were engaged h&rpoonillg white porpoises and seaJs for their winter 
supply of oil. These people were dressed wholly in hn,iry skin clothing, 
without iLny ~hirts or other g>wments bought fl'om the shop 1tt Fort 
Chima, where they 8end picked men, with dog-teams, in the spring, to 
trade their year's hunt for tobacco, powder and shot. They were sup-
plied with guns, and some had rifles, but the rest of their outfits were 
of native manufacture. E\'ery !l1il.n had [t kyack, the frame of which was 
Dl[\cle fl'om wood hauled several hundred miles from the southward for 
that purpose. Theil' encampment consisted of five seal-skin tents, set Esl{imo. 

up on it rocky hill-~ide covered with boulders. Most of them were located 
on itn ancient beach, made up of rounded boulders from four to eight 
inches in diameter, directly on which the deer-skin beddings were 
spread, making a somewhat hard and lumpy bed. All were anxious to 
trade, but had nothing to exchange except a few seal-skins and some oil, 
having already disposed of their furs at Fort Chimo. As we could not 
use any of these articles, we presented each individual with a piece of 
Lobitcco for allowing us to take their photographs. Tobacco is a most 
highly prized article, as they all offered to exchange lWy and all their 
possessions, including clothing, boats or hunting implements for it, and 
did not appear to greatly want anything else that we possessed. It is 
used for smoking, chewing and snuffing by men, women and children j 
mothers passing their pipes to small infants carried in the hoods of 
their coats, and it was amusing to see the youngsters set l!P a howl 
when the mothers took their own turn at the pipe. These people, like 
the other Eskimos met along the coast, are rather 1tbove than under the 
average height of Europeans, but appear much shorter owing to the 
clumsy, hair-covered clothing worn by them. 

" Having examined Fisher Bay and found a good sheltered anchorage 
for ships behind its islands, we left next day and proceeding south-east 
along the coast entered vVakeham Bay, ten miles farther on, and Wakeham 

sailed up it twenty miles, to' its head. This bay varies from half a Bay. 

mile to five miles in width, and penetrates into the same high, barren 
country, Returning the next day to near its mouth, we found the 
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entrance blocked with ice that was driving into the bay with a north
east wind, then blowing. Finding it impossible to get the boat through 
this barrier, we anchored in a small bay on the south side near the 
outlet, where the CUl'rents kept the water comparatively free from ice. 
The wind continued from the same direction for several days, all the time 
forcing a steady stream of ice into the bay, so that by the third day it 
was completely full and we were forced to ground the yacht at high
water in order to escape being crushed by the heavy ice, often more 
than twenty feet thiclc On the fourth day, the wind died out at even
ing, and taking adv<tntage of a narrow belt of partly open water along 
shore, we towed the yacht out of the bay into a small cove facing the 
straiu, about fou r miles away. The yach·~ had several narrow escapes 
from crushing between large 'pans' moving about with the strong cur
rents and eddies, and her sides were badly flcarred by contact with the 
ice. In our new harbour, we were again forced on the beach and 
remained ice-bound for three days longer. until a steady wind from the 
westward opened the ice along the coast and permitted u~ to sail, 
through narrow lanes of water, twenty miles eastward, to Cape Prince 
of "Vales. R.ounding the cape, we anchor'ed in Stupal't Bay, where 
the house, used as a,n observation station in 1884-86, was found in a 
good state of preservation, but quite unfit for future use owing to its 
filthy state, the nati l'e8 having used it as a store-house for oil. 

"The coast from Douglas Harbolll' to the vicinity of Cape Prince 
of ,Vales. is high and rocky with few islands and with deep water 
close ill shore, so that there is little danger in approaching it with large 
vessels, while excellent shelter and anchorages are to be found in all 
three of the large bays explored. As Cape Prince of ,Vales is 
approached , the land becomes lower and the highest hills do not rise 
more than 500 feet above sea-level. The water at the same time 
becomes shoaler, and small islands render the approach to the 
coast dangerous. At Stupal't Bay we had our last experience with 
floating ice on the 2nd of August. After that date very little ice was 
seen, none of it being near the course followed by the yacht. 

Coast south of 
Stupart Bay. 

" From Cape Prince of ,Vales, the general trend of the coast is sou th 
for upwards of twenty-five miles; the shores are comparatively low and 
the count.ry behind seldom reaches an elevation of 500 fep-t. The coast 
is indented with a number of shallow irr0gular bays, the two largest 
being called Whitley and Joy bays. Both are dotted with island~ at 
low-tide, and are largely obstructed by reefs itnc1 bouldery shoals; while 
a wide margin of boulder-strewn, muddy fiats, extends outwards frOID 
high-water mark. This is a dangerous coa~t for vessels, owing to the 
hidden obstructions and the strong currents caused by the tides, which 
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have a rise and fall of more than 30 feet. The general direction of the Hudson 

coast next changes to nearly east j and with a rise in the coast and Strait-Gont. 

country in rear, the watel' again becomes deep. These conditions con-
tinue for fifty miles, to Diana Bay j the intervening shore-line being 
indented by many bays, none of which afford sheltel' from a north or 
north-east wind. Diana Bay is a.bout fifteen miles wiele, but appears 
fl'om seaward to be two bays, owing to the large island lying in its 
llOllth. It is nearly twenty miles long and towards iLs extremity the 
water is ShD,1I0W with a numbe r of rocky islands and shoals. The 
genera.l level of the country falls from over 1000 feet to less than 200 
feet on the east side of the bay, where a flat point from five to ten miles 
wiele only SepfLl'ates it from the entrance to Ungava Bay. 

",Ve finished the exploration of Diana Bay and arrived at Oape 
Hope's Advance, or Prince Henry Foreland, on August 10th. From 
here the trend of the coast is southward, forming the west shore of 
U ng:l"a Bay. A wide fringe of rocky islands extends along the shore for 
thirty miles from the cape; the water betwr,en them being so shallow that 
they are practically joined to the mainland and to one another when 
the tide is low. Outside the islands the water continues shallow for a 
comiderable distance, and the bottom is lumpy, rendering approach 
dangerous. The coast is low and is broken into numerous wide, shal- Coast south of 

low bays, that at low-water show !!Teat expanses of boulder-strewn ~alPe HopE-'s 
~ ..: :1.( vance. 

flats. The country behind is nearly flat, being broken only by a few 
rocky ridges none of which are over 300 feet high. 

" For the next forty-five miles, to tbe mouth of Payne River, similal' 
conditions prevail, except that the islands are fewer and there is conse
quently less shelter for small craft. ,Ve encountered considera,ble 
difficulty and some danger in coasting along this shore, owing to the 
great rise and fall of the tides and the strong currents caused by this. 
As an example, it may be stated that one night we anchored in 42 
feet of w.'tter between some small islands, and after an exciting time, 
caused by the yacht swaying and jerking at her anchor chain, we 
grounded for a short time on a mass of boulders in a tidal current 
running six or seven miles an hour. On another occasion, we were forced 
by stress of weather into a sma,ll rocky cove at the head of a wide 
b'LY, where we beached the yacht near high-water mark and remained 
fo r two days. The appearance of the bay at low tide was astonishing, 
th e water retreated about three miles, lelwing an uneven bottom of 
lllud and reefs covered with innumerable boulders, some of which were 
the size of a small house. At high-tide the bay became a mass of 
foaming breakers. 
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"The mouth of the Payne River is situated exactly eJll the 60th 
parallel of north lat itude. The btty into which it empties is tthou t twel ve 
miles, proper, wide and is full of shoals and island,. The mout h of tbe 
riyer is about t,\"elve m;les up the bay, wh ere it is o"l'er two 
miles wide. From its mouth it gradua.lly narrows, so that it is only a 
mile across eighteen miles up, where a reef, connecting a ~mall 

island with both shores, C,tuses a heavy &baIJow rapid up Hnd 
down stream with the rise or fall of the tide, and we had u, critical 
experience in passing with the yacht. Abo"e t.he rapiJ the "ivel' is 
deep and navigable for about twelve miles to where it is blocked by a 
ridge of boulders stretching obliquely from shore to "hore. At low
tide there is a fall of eight feet at this place, the \\ate!' ras~i))g down 
by a number of small channels betwee11 the boulders. The volume of 
fresh water discharged was estimated to Le about equal to that of the 
Gatineau River at Ottawa. The Eskimos met with on the river, 
informed us that it divides into three branches a few miles further up 
ttnd that one of the l::t'al1ches flows out of Payne L(tke some miles to 
the westward of the upper rapid. There are no direct falls on the 
river as far as the lake, but the current is often very swift, wit-h a 
number of rapids. This is the only important river flowing in along 
t,he coast between Douglas Harbour and its mouth. The numerous othel' 
streams seen entering into the heads of the seveml bap were all small, 
and none of them could be more than thirty miles in length . This 
would lead to the conclusion tlmt the land along the coast is higher 
than the interior, and that the main drainage is away from the 
northern coast toward the southern interior, a.nd thence east and 
west into Ungava and Mo<quito bays. This inference is home out by 
the statements of the natives, who report that the country to the west 
and s()uth of Payne River is a comparatively low plain, ,,,here the barren
ground ca!'ibou feed during the summer. 

"The Eskimos were on their way to the caribou grounds in order to 
procure skins fOI' their winter clothing and bedding. They stated that 
in September, the caribou,would be found crossing the river in great 
bands on their way southward, and that, as usual, they would kill ali 
they required by speal'ing the animals in the water from the kyacks. 
A quantity of large trout were seen at the upper rapid but they would 
not take either bait or the fly. Some were obtained from the Eskimos 
near the mouth of the river, whel'e they were caught in nets, and they 
proved to be the san?e as those taken at Fort Chimo, being not the ordin
ary southern sea-trout, but a larger arctic species, or Heltrne's salmon, 
which is found abundantly in all the northern rivers. The natives 
informed me that both trout and the Atlantic salmon were usually 
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plentiful in Payne River, but none of 1.he latter were caught in the HlId~oll 
Straic-CO'II. nets while we were on the river. 

"It may be mentioned that the salmon fishel'Y in the rivers of .F~.illlre of tbe 

I . . 8 nil d'f salmon Hsbery Ungfwa Bay was almost a tota faIlure 1Il 1 91, the catc} ll.t tle 1 - . 

ferent Hudson's Bay posts being less than a quarter of the average 
catch. Ice in U ngava Bay and clear calm weather during t,}w til11e 
the fish were passing into the rivers were the only reaRons given for 
this fuil u reo 

",Ve left the mout.h of Payne River on August 19th and continued Hope'o 

I d 1 h '1'1 1 f I I Ach,<tIlCG ray. sout nVI1 r a ong t e coast. Ie ( angel' 0 S 1030 water over II n u ne ien 
bottom, gradually forced us awn,)' from the mainland, so that for forty 
miles we could not get wi t hin four miles of the shore ,~nd only lRnded 
011 the outer isbnds. For this reason \\'e could not IOxplol'c Hope's 
Advance Bay, which is shown on the maps as a great inlet free from 
islands, extending westward more thlm sixty miles, with It breadth 
varying from ten to twenty miles. Looking for some such conditions, 
we passed the bay without knowing it, as its (mtrance is blocked with 
large islands and none of the channl'ls between them are more than 
threc 01' foul' miles wide. From infonlJation obtained from the nfl.tives, 
Hope's Advance would appeal' to be about ten miles wide and not more 
than thirty miks long, while the water at its mouth is so shallow that 
no large vessel could enter it without great dangel', especially as the 
tide sets ill and out through the shallow (;hannels at an astonishing rate. 

"About fifty miles south of Payne River and to the southward of 
Hope's Advance, the land becomes higher and is thrown into sharp 
ridges with steep ~lopes to the westward. Innumerable islands of all 
sizes so mask the shore for twenty miles from Hope's Advance, to the 
mouth of Leaf River, that it is impossible to distinguish the mainland. 
According to the statements of the captain of the Hudson's Bay 
Company's ya.wl, who makes an annual tdp to Leaf River for the Leaf RivE'\'. 

porpoise fhhery, the river is reached through a narl'OW channel be-
tween steep rocky cliffs, connecting the head of a long bay with Leaf 
Lake. The lake is a large body of sn.lt wn.ter, 80me ten miles wide, that 
stretches from twenty to thirty miles both south-east and north-west 
from the entrance. The river flows into the lake almost directly op-
posite the outlet and is about equal in volume to Payne Rivel'. From 
the entrance to Leaf Lake to the mouth of the Koksoak River, a 
distance of about fifty miles, only a few islands occUY' along a more 
regular shore, that rises slowly inland to a general elevation of be-
tween 200 and 300 feet. The navigation along this coast is not diffi-
cult, as the water deepens gradually to six or eight fathoms within a 
mile of the bE'ach j the only drawback is the absence of any con vellient 
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hal'bour for small craft. 'Ve reached the mou th of the Koksoak on 
the morning of August 24th, and ascended it thirty miles to Fort 
Ohimo 011 the ri~ing tide in the evening. The Hudson's Bay Oompany's 
steamship E1'1:k was found anchored opposite the fort, h!\,I'ing I1,lTived 
from Ohurchill on the 20th, the eariie,t :1.lTival on record . 

• , 'Ve remained Itt Fort Ohimo, making a few necessary repairs to the 
yacht., until the 27th, when we left to cont.jnue the exploration as flL[' 
as Geol'ge Ri ver, in the south-east cornel' of Ungava Bay, about 100 
miles east of the mouth of the Koksoak. Before leaving, arrange
ments were made with Oaptain Gray, of the Ei'i!C, on om' retul'l1, to 
transport the yacht and equipment to Nachvak, in order that it might 
be available for futurtl use. Ollr cour:se was due east from t,he mouth 
of the Koksoak for about twenty miles, past the mouth of False River, 
a long, 8hl1,1Iow bay that has been taken for the entrance to the Kok
soak by ~e\'eral vessels. IVe then t urned ~outh along the western side 
of a mass of shoals and rocky islands th,Lt, extend nearly twenty miles 
outward from the mouth of 'Vha,le River, and ascended that r·iver about 
eight miles to the small Hudson's Bay post situat.ed there. The river, 
as far as the post, is about a mile wide, but it soon becomes 
much smaller, and beyond tide-water it is only a medium·sized stream, 
not comparable in length or volume with the Koksoak 01' George 
rivers. 

Ch"ractel' of " 'Ve left Whale River by its eastern channel, which is only navig-
coast between bl h' h . I d . d 1 It' h d' Whale and a e at 19 -tIC e, an continue along t 1e coas 111 a nort -east ll'ec-
George rivers. tion sixty miles, to the mouth of George River. Three large bays were 

passed on the way, each having a small rivel' flowing in at its head, 
Along this portion of the coast, low rocky hills extend inland from 
high-water mark, ane! soon rise into the irreg ular uplands that are 
nearly 1000 feet above sea-level. Between high- and low-water marks 
there is usually a wide interval of mud, cOI'ered with boulders, and the 
large bays are practically dry at low water. Except in the vicinity of 
George nivel', few islands ttre found, and consequently there are no 
harbours where shelter ean be obtained without grounding the boat. 

George Rivet·. "The George River is nearly eight miles wide at its mouth, but it 
soon narrows to about three miles, and twelve miles up it is about a 
mile and a ha.I£ wide. From here to the Hudson's Ba,y post, some 
twelve miles further, it varies from one to two miles in width. Ac· 
cording to information obtained at the post, a short distance above, it 
narrows to less than a mile, becomes swift and shallow and is broken 
by a rapid I1.t the head of tide some ten miles above the post. Above 
tide··wat.el' the stream is less than half a mil e wide and is very shallow, 
with a constant swift current fot' a long distance to a large Jake, 
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which it passes through. Its head-w<1teI'S are in a number of large Hudson 

1 k . d I h f ""r ' I 'k d th H '1 R' Strmt-Cont. a es sItuate to t 1e nort 0 lYJ.lC 11. aman an e amI ton 1ver, . 
in the centre of Labrador. 

"Having finished the exploration to George River, we returned to 
Fort Ohimo, reaching there on the 4th of September, \Ve immediately 
stripped the yacht for shipment on the Erilc, which sailed on the 8th. 
We then [lwaited 'bhe arrival of the Diana, on the 16th, and left Fort 
Ohimo on the 18th, After a pleasant and uueventful trip we were Hetlll'll jOtH'· 

landed at St. John's, Newfoundland, on the 25th. Taking advantage of ney. 

a freight steamer c<:l.lling at Halifax we left St. John's on the 27th, 
bnded at Halifax on the 30th and reached Ottawa on October the 2nd. 

" A mong the result-s of the expedition may be mentioned the explor
ation and survey of 650 miles of coast, most of which was practically 
unknown, while the remainder had been only roughly charted by 
passing ships. The rocks along the coast were examined in many 
placeR, and, although work in detail could not be undertaken, sufficient Geological 
. f . b . d h tilth 11 f . lllformatJOn. 111 ormatIOn was 0 tame to s ow lat on yeo c e1' ormatIOns are 
present, and it is thought that a study of the large collection of rock 
specimens brought home will show that theonlyformations represented in 
this portion of Labrador are the LaurentiD,n and the so-called Oambrian, 
the former consisting chiefly of various granites and granite-gneisses, 
the latter of a more or less altered series of bedded schists and gnei8seR 
associated with basic eruptivl-! rocks. These schistose rocks are often 
penetrated by numerous quartz veins, and their proximity to large 
mas,es of igneous rock are conditions favourable for the occUl:rence of 
gold. Specimens from a number of promising looking veins were 
brought home and are now awaiting examination. Along with the 
schists are large beds of impure iron ore which appeal' to correspond to 
the enormous deposits of bedded iron ore already found in the less 
altered Oambrian rocks of the Koksoak and Hamilton rivers. The 
schists and gneisses are usually highly garnetiferons and in many locali-
ties dark-red garnet crystals upwards of an inch in di:uneter were 
observed. About three-fourths of the coa,st explored appeared to be 
occupied by the granite and granite-gneisses, the remainder being 
schists and their associated basic eruptive rocks. 

" The glacial phenomena observed point to a total covering of the Glacial pbello

country by an ice-cap that flowed outwards to the sea, most of the mena. 

ghtcial strire having a direction transverse to the general trend of the 
coast where they occur. The land along the coast has risen about 400 
feet since the time of glaciation, that being the elevation above the 
present sea-level of the highest terraces and beaches fronting seaward. 
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The upward mOl'ement of the coast in modern times has been very 
little, if any, as no evidence of such motion was noted. 

"A large and nel1r1y complete collection of lichens, mosses and flower. 
ing plants was made by i\'[r. Young, and although little new material 
was secured, the range of many species was extended. During delays 
caused by ice and wind, dredging operations were carried on to a 
depth of twenty fathoms, and an intel'esting collection of !tl'cti<.: sea 
life was obta,ined and brought home for determination. 

"The usualmeteorologicld observittions were taken three times daily, 
togetber with the surface temperature of the sea, and notes were also 
made on the condition and nature of the ice-pack while it lasted. 
Photographs were taken of all interesting objects, giving a good idel1 
of the general scenery and of the rocks, and also affording a pictorial 
census of the Eskimo living on the coast from Douglas H11rbour to 
Fort Chimo, together with their houses, boats and otbel' effects." 

NEW BRUNSWICK 

Work by Prof. Professor L. vV. Bailey, baving complet.ed the geological examina
L. W. Bailey. tion of south-western NO"a Scot.ia in 1896, so far afl to admit the 

writing of a general report on the area (now in the press), was last 
summer requested to undertake 11 general re-examination and review 
of the minerals of economic value in the province of New Brunswick. 
His completed report on thiR subject will undoubtedly form a useful 
handbook of the mineral resources of the province, in regard to which 
frequent inquiries are received. Professor Bailey's account of the work 
accomplished with preliminary notes on certain minerals, is as 
follows :-

Plan of 
operations. 

" In accordance with your letter of instructions, dated the 26th of 
May, 1897, the purpose of my investigations in New Brunswick was 
to obtain the most recent and trustworthy information respecting 
miner<Ll developments of economic value throughout the province, with 
the object of compiling a general account of such resources for the 
public information. 

"vVith a view to the above result, examination having first been 
made of the data in the possession of the Mining Branch of the De
partment of Crown Lands in Fredericton, and corr~s.pondence sought 
with parties interested in mineral development, personal visits were 
made to all localities throughout the province which seemed to afford 
any promise of useful information. These localities include the N ew
castle coal-field j the granite quarries of Hampstead, vVeldford, 
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Bocabec and St. George; the freestone and grindstone qUil.rries of New Bruns
Hopewell (Albert county), Newcastle (Northumberland count.y), wlck-Cont. 

Stonehaven and New Bandon (Gloucester (;ounty); the gypsum de-
posits of Hillsborough (Albert county) and Tobique River (Victoria 
county) j the bituminous shale and albertite deposits of Albert and 
'\Vestmoreland counties; the manganese deposits of Tattagouche River 
(Gloucester county), Markhamville and Jordan iHountain (King's 
county), and Shepody :NIountain and Dawson Settlement (Albert 
county); the iron ores of Jacksontown (Carleton county) and Lepreau 
(Charlotte county) j the nickeliferous pyrrhotites of St. Stephen and 
La Tete (Charlotte county) j the coppet'-bearing rocks of Grand 
Mltnan, Adams Island, Simpson's IslR,nd, lYlagaguadavic River, Beaver 
Har·bour and La Tete (Charlot.te county), and those of Alma, Point 
Wolf, etc., (Albert county); the antimony deposits of Prince 'William 
(York county), and the limestones and gmphites of St. J Ohll. 

" A canoe exploration, of a fortnight's dum,tion, was made of the Serpentine 
Serpentine River, a branch of the Tobique River, where discoveries of RiveI'. 

gold had been reported. 

" Information was also sl)ught and obtained as to a variety of sub
stances which, though not of the nature of ore or rock-deposits, as 
ordinarily understood, possess a commercial importance. These include 
brines and other mineral watm's, petroleum, pefl.t, infusorial earth and 
other siliceous deposits, clays ancl sands. 

"In the majority of in,stances the substances and localities above Minerals nolY 
enumerated have been long known, and little that is new is to be ~~;~l~~r. 
gathered concerning them. The difficulty of so doing is further 
enhanced by the face that while in but few instances the several 
deposits have been sufficiently exploited to enable one to form any just 
conception of theit' extent and value, even those which have been more 
fully opeHed and which, like the Albert Mines and manganese beds of 
Markhamville, gavE'. for a time remunerative retut'tts, have apparently 
become exhausted, and having been abandoned, afford now no oppor-
tunities for further study. To so great a degree, indeed, does this 
condition of things prevail that, excepting the operations in building 
and ornamental stones, in coal and gypsum, one locality only (that of 
Dawson settlement, in Albert county) can be named where anything 
like systematic mineral development is now in progress. 

"That the above statement should be, in view of the great variety Causes deter
of useful minerals represented and the geological conditions, equally re!lt tOI d 

mlnera,· e-
vitried, under which they are found, if' not a little rem;,wkable, and velopment. 
can only be accounted for on the supposition that the agencies con-
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trolling such conditions have failed to produce here their usual 
results, - l'esults, too, which find abundant illustration in the neigh
bouring provinces of Quebec and Nova Scotia,-or that our knowledge 
upon the subject is still very incomplete. That the latter belief is the 
more probable (and that with no discredit to the officers of the Geo
logical Survey) wilJ be readily understood, when it is remembered that 
a large part of the province, and nearly the whole of the portion likely 
to be most productive of useful minerals, is still covered with unbroken 
forest, while it has not been the work of the geological surveyors 
to undertake systemu,tic prospecting_ Until this i" done, it is im
possible to form any just conception of what the minel'u,l resources of 
the province really are, u,nd plans are now under consideration by the 
provincial government, by which it is hoped that such knowledge may 
be obtained. 

Influence of " It is also important to obsel'vP-, in this connection, that recently 
~~;Li~~~~~d~~s introduced processes of manufacture or the application of products in 

new directions, may at any time give value to substances previously 
considered as worthless, or nearly so. The following examples, based 
on recent information, afford good illustrations of this :-

Iron. "Iron.-The hrematite deposits of Carleton county have been long 
known and were at one time the basis of somewhat extensive operations, 
the manganiferous ore proving to be especially well adapted for the 
manufacture of steel, thus anticipating the subsequent employment of 
spiegeleisen for a like purpose. It carried, however, also a consider
able proportion of phosphorus, and this, together with the increasing 
scarcity of fuel, was the main cause of its abandonment. .By the in
troduction of improved methods of working (especially the basic 
proceRs of Thomas and Gilchrist), the presence of phosphorus is now 
of far less importance, and ores previously regarded as worthless on ac
count of its presence, are becoming available. It is doubtful whether, 
under existing circumstances, the vVoodstock ores could be worked 
with profit, but, t.he above facts being taken into consideration, they 
at least deserve to be ranked among possible reserves_ 

Manganese_ " jJ1anganese.-The ores of this metal are another admirable illustra-
tion of the increased value given to comparati v.ely useless materials as 
the result of new methods and directions of application. While the 
deposits of manganese formerly mined somewhat extensively at Mark
hamville, and which from their purity and large oxygen-content were 
so highly esteemed for chemical purposes, have apparently become 
exhausted, a low-grade ore, in the form of wad or bog-manganese, 
which a few years ago would have been regarded as wQt,thless, or nearly 
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SO, and which is still worthless for the uses referred to, now promises New Bruns· 
. . d . . d wick-Oont. to become the baSIS of a comparatl\'ely new an Important 10 ustry, 

viz., the manufacture of ferro-manganese, an alloy largely employed, if 
not essential, in the economic manufacture of steel. The deposits 
which it is proposed to employ in this way are situated in Dawson 
settlement, in Albert county, where they cover an area of about 
seventeen acres, with a thickness varying from a few inches to thirty-
five feet. The material is a fine, jet· black powder, quite free from 
pebbles or other foreign matter, and carrying about 45 per cent of 
manganese, with a little iron and silica, and only a trace of phosphorus. 
The average value of the ore is about $13 or ~S 14 per ton (while that 
of Markhanwille ranged, in its higher grades, from $70 to $80 per ton), 
but would not possess even this value except through the operation of 
a special process whereby the incoherent powder is cemented and com-
pressed into solid briquettes, capable of ready transportation and of 
direct addition to the iron of the Bessemer furnace. A large plant 
has been erected for the production of these briquettes, which are 
loaded directly on a short branch railway connecting with the Harvey 
and Salisbury Railway, by which and by the Intercolonial Railway, 
they are to be forwarded to Bridgeville, N.S., to be there used in con-
nection with the plant of the Pictou Charcoal Iron Company, both 
plants being now the under control of the Mineral Products Company of 
New Brunswick. The cost of the plant at Dawson settlement, in-
cluding the branch railway of about one mile and a half, is said to 
have been about $30,000. 

"Pyrites and Pyrrhotite.-Deposits ofthese minerals, usually regarded Iron·pyrites. 

as of but little value, have for some years been known to occur in the 
vicinity of St. Stephen in Charlotte county, and at times have aroused 
considerable interest on account of the fact of their yielding nickel, in 
this as well as in other respects beat'ing a somewhat close resemblance 
to the deposits of these minerals found at Sudbu,'y, in Ontario. It is 
not yet known that the percentage of nickel in the St. Stephen deposits 
will in any part average as high as those of the locality last-named, or 
even sufficiently high to admit of profitable extraction (a point which 
is now under examination). Apart from this question, however, one 
cannot pass over the extensive tract occupied by the pyrrhotite and 
pyrite deposits, of which the thickness is still unknown, without being 
impressed with the possibility of their useful application in other 
directions, and especially for the production of sulphUl'ic acid, in con-
nection with the wood-pulp industry now being so rapidly developed 
in New Brunswick. 
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"Gypswn.-This comparatively cheap and abundant material affords 
still another illustration of val'ied adaptability and a possible largely 
increased production resulting therefrom. ,Vhile still extensively 
quarried both for use in the raw state as 'land-plaster' and, after 
calcination, as plaster of Paris, it is said thflt new processes are being 
introduced whereby ground plaster may become, on a more exten:sive 
scale than formerly, the basis of the manufacture of artificial stone. 

",Vith further reference to this subject of possible future develop
ments of mineral resources, the facts relating to the occurrence of gold 
in New Brunswick deserve some attention. For many years finds of 
thi" llJetal have been reported, and there seems to be no good reasons 
to doubt that. some at least of these are authentic. Indeed, so im
pressed have some parties been with the belief that certain tracts, 
especially those bordering upon the Serpentine River, in Victoria 
county, are auriferous, that they have incurred the expense of trans
porting and erecting a small stamp-mill into that remote and compar
atively inacessible locality. My visit to the region, made by your 
desire, tended strongly to confirm the justice of this belief. It is true 
that I was uuable to find any free gold, but the character of the rocks, 
consisti>1g o£ glossy slates and schists, together with the nature of the 
quartz veins by which these were found to be abundantly intersected, 
anel, finally, the evidences of mineralization afforded by an abundance 
of pyrite and mispickel, were all features favourable to a belief in its 
OCCUfTencc. Rhould that belief, for the i esting of which appropriate 
samples were selected, be confirmed, it will be important to notice that 
the same belt of rocl,s, with evidently the same chal'acters, has a wide 
distribution in northern New Brunswick, as also that it is ·.;he tract 
in which the larger part of the reported discoveries of gold have been 
made. At present the greater portion of it is densely fores t-clad, and 
thus removed from ordinary observation. 

" The question of con.l supply in New Brunswick is also Olle in 
regard to which t.he interest lies quite as much in the possibilities of 
the future as ill t,he present development. As to the latter, the mines 
n.t Grand Lake, Queen's county, continue to be the only producers, 
and here little or no change is to be noted either in the extent of the 
out,put or in the conditions of occurrence. The facts and conclusions 
as to the Newcastle coal-field fully given in the Report of Progress for 
1872, remain unaltered, and no observations have been made which 
tend to indicate that other and larger seams occur here than those 
which have been so long worked near the surface. 

"It also remains true of the New Brunswick coal-field ae a whole 
that, with large area and nearly horizontal beds, it has probably but 
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little thickness, and therefore affords but little prospect of con .<lining New Bruns

many or large deposits of coal. But this conclusion, however prouable, wick-Cont. 

is by no means beyond question, more especially as regards that portion 
of the field lying between Grand Lake and the shore of Northumber_ 
land Strait. It is definitely known that the Carboniferous rocks of 
the province rest upon a floor of older rocks, which has been both 
extensively folded and eroded prior to the deposition of the coal-bearing 
strata. Thus the latter must undoubtedly be at many points 
thicker than at others, with of course the possibility of carrying pro-
portionate quantities of coal. This question can only be finally settled Boring 

by means of systematic borings throughout a considerable area; and ~~~~~~~d~s 
one cannot help thinking that if, instead of using the diamond-
drill, owned by the provincial government, within a few rods of a 
prominent ridge of Pre-Carboniferous rocks, as was done during the 
past summel', without result, in the vicinity of :i\Ioncton, this had 
been employed in the direction above indicated, the results, even if 
negative, would have been far more conclusive and satisfactory. 

" Of other mineral products, it is only necessary to say in this brief Building 

summary that the operations in building and ornamental stones con- stones. 

tinue to be fairly active, although, as in the case of the lime industry 
at St. John, the output would · be many times increased were it not 
for the depressing influence of adverse tariffs. While the gt'anite 
industry still continues at St. George, and smaller quarries of so-called 
'black granite' have been opened at sllVeral points, the opet'ations in 
freestone and grindstones, formerly so extensively carried on at the 
head of the Bay of Fundy, have there almost ceased, the principal 
centres of this work at present being the vioinity of Newcastle, N orth
umberland county, and the shores of Bay Chaleur. 

"Veins of pyrolusite (manganese oxide) were observed in ',;he Othermetallio 

vicinity of Tattagouche Falls, in Gloucester county, at points not mineral". 

previously reported, affording some ground for the belief that much 
larger deposits of this mineral may yet be found in that vicinity. 

"Veins of magnetic iron ore, from a fourth of an inch to eight Peat boge. 

inches in thickness, were observed in the vicinity of Lepreau River, 
St. John county, and small veins of galena and copper-pyrites at several 
points along the coasts of St. John and Charlotte counties, but none 
large enough to gi I'e much promise of successful working. 

" The subject of peat bogs and their applications is one of consider· 
able economic interest. Those of NewBrunswick have been studied by 
Mr. R. Chambers·* and also for several summers by Prof. W. F. Ganong, 

". See especially Annual Report, Geol. Surv. Can. (N.S.), Vol. VIL, Part M. 

7 
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of Northampton, Mass. An account of the attempts made to work 
these for moss·litter and ot,her purposes, upon an extensive scale, will 
be contained in my final report of which a summary only is here given. 

"In the same report an effort will be made to include, as to all the 
minerals and mineral localities alluded to above, as full particulars, 
historical and otherwise, as is possible to obtain. 

" Specimens from numerous localities have been collected, and will 
be sent to the Survey office for examination." 

NOV A SCOTIA. 

Mr. Hugh Fletcher was engaged during the winter of 1896·1897 in 
plotting his surveys and in revising those made and plotted by his 
assistant, Mr. M. H. McLeod, and with other work connected with the 
preparation of several sheets of the geological map of Nova Scotia. 
Vertical sections were also drawn of the rocks of Chignecto Bay, from 
Shulie to Spicer Cove, and of the upper divisions of Sit' W. Logan's 
section for comparison with them. Sections were also prepared of the 
rocks along Sutherland River and of those between McGregor Moun
tain and Deacon's Cove, on the East River of Pictou, with a view to 
defining the relations of the beds in these places, with the information 
now available, and of ascertaining the points upon which additional 
facts are required. 

Of the field-work carried out during the past summer, Mr. Fletcher 
writes as follows:-

"Leaving Ottawa on June 1st, 1897, with Dr. Ells and Dr. Ami, I 
spent several days with these gentlemen on the shores of Chignecto 
Bay, and in various parts of Pictou and Colchester counties, in the 
examination of certain crucial points in the geology of parts of the 
district comprised in the' Cumherland ' sheet, previously published on 
the scale of four miles to the inch, and in collecting further evidence 
respecting the age of the New Glasgow conglomerate and the rocks 
immediately overlying it, as well as those of Riversdale, which lie 
beneath the red rocks of Union, upon which in turn rest unconformably 
Lower Carboniferous limestone and gypsum. 

"Dr. Ells and I examined also the rocks of Greenville, \Ventworth, 
the Florida Road, Swallow settlement" Waugh River, River John, 
Scotsburn and the Big Island of Merigomish, in regard to the strati
graphical position of some of which considerable difference of opinion 
has been entertained. The coarse rocks of Big I sland, between Savage 
Point and the overlying coal, are precisely like those of King Head, Begg 
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Brook and the Drummond Railway, near the north fault, containing Nova Scotia

large trunks of trees, cordaites and obscure ferns, while the coal of Little Cont. 

Harbour, Smelt Brook, Deacon's Cove and Abercrombie, appears to be, 
in these several places, separated from the top of the New Glasgow con-
glomerate by about the same thickne3s of strata. Several months have 
been spent by Dr. Ami during the last three seasons in collecting Fossils. 

fossils from these strata, and his report on them may perhaps throw 
more light on their relations. 

"In August I again visited McAra Brook, in company with Mr. H. 
S. Poole and Dr. Ami, where we discovered and collected fossils from 
several new beds containing fish remains, among other9 abounding in 
earbonized plants; as laid down in the section subsequently measured 
along the banks of the brook, both above and below the shore-road. 
In October, wit,h lVIr. Lee Russell, of the Truro Normal School, I 
further examined parts of the shore of Chignecto Bay. 

"The remainder of the season was spent in the district to be covered Cumbol'land 

by the Springhill and Joggins map-sheets, many interesting facts being county. 

observed, the bearings of some of which are not yet entirely clear. 
The observations in the immediate neighbourhood of the coal mines are 
too disconnected to be of value before all the surveys shall have been 
plotted; and the relations of the coal meaSU1'es to the underlying and 
overlying rocks are so imperfectly ascertained, and the questions in-
volved of so great economic importance, that they must he further 
studied in the various sections before they can be presented. 

"The explorations of lVIr. James Baird seem to have proved the coal Coal meaSUl'es. 

measures to exist parallel with a band of conglomerate, traced by the 
late Mr. ~fcOuat, ninety-five chains east of the old Economy road 
to a fault recognized both by Mr. McOuat and Mr. Scott Barlow. 
It seems probable that, as in Cape Breton, certain bands may 
be traced out by superficial indications, so as to indicate the geo-
logical structure in the absence of definite Qutcrops or of pits. Much Beds tl'aced 

has been already done in this way by Mr. G. W. McCarthy, of Spring- bOY Mhr. Me· 
art y at 

hill, and bands of conglomerate, of concretionary limestone, gypsum Sjll'inghill 

and massive sandstone have been followed by him with great skill. mines. 
As a fire last spring destroyed the ndtes of Mr. McCarthy'S surveys 
and the company's maps, together with many valuable records of 
pits, bore-holes, etc., Mr. J. R. Cowans, manager, kindly allowed 
him to al}company me and point out features of interest in the 
coal-field. ·Wherever such distinctive beds of the kind mentioned 
above were observed, an attempt was made to follow them, aided in 
many cases by the prospecting pits so numerous in this field; the 

'7~ 
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Novl1. Scotia- records of which, if they had been properly preserved, would probably 
Cont. serve to clear up every point that is now obscUl'e in the geology. The 
Relation of particull1r importance of tracing the two conglomerates of Polly Brook 
conglomerates d R I' B k b . d f h . ' t' d to coal· seams. an . ·att lUg roo cannot e overestImate , or on t 611' POS! lOn e-

Section at 
Chiguecto 
Bay. 

pends the relation of the coal-seams to the rocks of Athol, Southamp
ton and the country to the westward, and the extent and depth of the 
basin of the Springhill coal measures. Even if it should be found that all 
the rocks where they lie near the old hills are conglomeratic, while on 
Logan'S section, between Shulie and Minudie, they consist entirely of 
relatively fine sediments, this is a difficulty not perhaps insuperable, 
but, requiring close study. The thickness of strata on opposite sides of 
the syncline near Athol-assuming that the fault separating the· 
gypsum of Stewart Meadow from the upper red beds of Little Forks. 
River and the Stony Half-mile either does not pass here, or is uncon
formably overlapped-may give the l'elative positions of the strata 
and show whether the gray sandstone and conglomerate of Rattling 
Brook are not the massive sandstone of the Stony Half-mile. 

"The workings at the mines from the Aberdeen slope (which sug
gests the existence of a gl'eat fault by its steep dips and the proximity 
of the Carboniferous limestone) to the southerly-dipping coals of 
the Rerritt road, have proved the direction of the coal-seams here
about, but in other parts of the field this is not so plain, and more 
surveys, aided perhaps by a few shallow pits, may still be required. 
It is hoped that a study of the fossils so abundant in this field may 
serve to determine the relations of the different sections that have been 
measured. 

" A careful examination was made of all the brooks and roads of 
the district above referred to. This included a re-examination of 
Atkinson Brook, Shulie and Rebert rivers and most of the streams 
east of Chignecto Bay, where it was desirable to ascertain the dip 
more precisely, as well as the differences of strata and possible uncon
formities and faults, which could only be detected.lby careful tracing 
from point to point, owing to the similarity of the rocks and the· 
absence of distinctive fossils. I am at present inclined to think that 
all the rocks of this section reP,fesen t Logan's Joggins section only as. 
far as the upper part of Division 3, and are not to be placed in the 
lower part of that section, although previoU!;ly so mapped on the Cum
berland sheet. If the three breaks already~known to interrupt the 
continuity of the strata between the top of Logan's section and the 
old rocks of the Cobequids may be considered as' of trivial importance, 
the above-mentioned supposition must hold. These breaks or faults, 
as already mentioned, occur at Sand Cove, at Sand River, and at 
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Spicer Cove. They did not appear to me to bring in any new rocks, N ova Scotia-

but only to displace slightly the conglomerate, gray sandstone and red Oont. 

shale of the upper series, but this view requires verification. The Sand 
Cove fault is no doubt that seen on Shulie River, about a third of a 
mile above the shore-road, as its bearing deduced from the dip carries 
it directly to that point. 

" Wherever the rocks are well exposed near the Cobequid Hills, it Carboniferous 

h b f d h h · I h' k f d I rocks near as een oun t at t ere IS no sue 1 great t 1C ness 0 re cong omer- Cobequid 

ate as at Waugh River and New Glasgow, notwithstanding the great Hills. 

horizontal extent of such rocks produced by the low dip at Glasgow 
Mountain and towards the east br1tnch of Apple Rivet'. They are 
succeeded by gray conglomerate and flaggy, coherent sandstone, like 
the rocks assumed by McOuat (Report of Progress, 1872-73, p. 169), 
to rest upon the coal measures. Next above these come fine gray 
sandstones and flags, like those of Shulie River, above the old Sand 
River road . The absence of coarse conglomerate towads the head of 
Shulie River, is remarkable; the gray and green flags overlying seem 
to take their place either by a fault or unconformity. Logan's Division 
1 extends to the vicinity of Ragged Reef. The rocks generally have 
a low dip, and perhaps encroach by overlap upon the underlying strata. 

" On the farm of Mr. Amos Blenkhorn, on the east side of the road Copper. 

between lVIaccan and N appan, a considerable quantity of copper ore 
has been taken from a slope sunk on a belt of gray sandstone, carrying 
trunks and leaves of carbonized trees, and charged with pyrite and 
gray copper ore, with barite in breaks and sma.!l veins, a little coal in 
gashes and veins and traces of chalcopyrite. In addition to large 
aggregations of the ore, much is scattered through the sandstone. 
The rocks, which dip steeply south, are probably Lower Carboniferous, 
like those of Downing Cove. From N appan Station they extend, as 
shown on Dr. Ells' map, towards the Salem road, where a limestonfl hold- Manganese 

ing manganese has been largely quarried at Mr. Fred Shipley'S, uccupy-
ing a broad belt neal' his house. From several of the openings man-
ganese ore has been extracted which is said to have nearly paid the 
cost of working. The limestone is concl'etionary, yielding no fossils, 
and produces good lime, a kiln capable of burning three hundred 
bushels at a charge being operated by Mr. Sr.ipley. 

"On November 16th I visited Sydney, and spent some time at and Cape Breoon. 

neal' the coal mines, collecting details of the most recent workings and 
explorations, preparatory to the revision of the map-sheets of this coal-
field. 
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" At the western end of the Cow Bay basin, lVIr. Moseley has con
tinued his borings of last year, and has satisfied himself, as did Mr. 
Charles At'chibald at the east end, that no seams of greater thickness than 
three feet immediately underlie the McAulay seam, and its extension to 
the westward as the Neville seam. He has also put down two bOI'e-holes 
and sunk a trial shaft further west on the Ferguson road, about a 
mile south of Cochran Lake. In the shaft I measured five feet six 
inches of clean coal of good quality. Immediately overlying this was 
a black streak, probably representing the upper bench of the bore
holes, but not well-defined owing to the want of a solid roof. The
section of the bore-holes, as given by Mr. Moseley, is as follows :-

No.1. No. 2. 

Feet. Inches. Feet. Inches._ 
Surface ................ 13 0 Surface .... . .. ......... . 12 3 
Gray sandstone and argil- SandstonE' and shale ..... 38 6 

laceou8 shale . ......... 15 2 Ft. In. 
Ft. In. Top coal. ..... 0 11 ) 

Top coal. . . ... 0 9 ") Clay ..... _ .... 0 

~t } Shale ... .. ... 0 4 
I 

Coal ..... _ .. _. 5 7 7 
Coal .......... 5 5 Clay .......... 0 
Mixture. 0 O~ }- 8 2 Coal. ......... 0 10 
Coal .......... 0 lr J 

Underclay .. .. . ..... .... 1 7 
Coal and clay,. 0 
Coa.!. ......... 0 
Rock, principally shale .. 31 0 

"N o. 2 lies one hundred feet north of No.1 towards the dip. The
shaft is fifty feet to the rise of No.1, and the coal was reached at a 
depth of about twenty-four feet from the surface. 

"Explorations are still being made on Mira Road, and a slope is 
being sunk on the two foot nine inch coal in the hope that it may 
improve in thickness·x-. 

"Dr. I. C. White, of Morgantown, West Virginia, has made, 
on behalf of gentlemen interested in that district, an examina
tion of the supposed oil producing territory of Lake Ainslie, 
referred to in the report for 1882-84, page 90 H, and has expressed 
himself as satisfied that, although there is petroleum in a thick stratum 
of sand-rock on the western shore of Lake Ainslie, the area of the field 
is so limited and the dip of the strata so high that there is hardly a. 
chance of its being obtained there in large enough quantities to pay 
for development. 

" Dr. White adversely criticises the borings previously carried on at 
Lake Ainslie, pointing out that in one place there are six holes in an 
area of not much more than half an acre-two of them only thirty or 

* By a mistake in last Summary Report, p. 951\., line 13, the top coal of the 
Tracy mine was said to be two feet seven inches, instead of three feet seven inches. 



DAWSON. ] SUMMARY REPORT. 103 A 

forty feet apart-when of COurse a single well would have been quite Nova Scotia 

enough to test that amount of territory. From one of the wells a small Cont. 

quantity of heavy, black petroleum was obtained by lowering into it a 
bunch of rags at the end of a pole, and from another, natural gas was 
escaping in small quantities and could be lighted with a match, but in 
the others there was no sign either of oil or gas. More than a dozen 
wells in all were found, eight or ten on the western shore of the lake 
and three on the eastern. Dr. White made a journey of about 125 
miles around Lake Ainslie and through the valleys of the Margaree, 
Middle and Baddeck rivers, but did not find there a field level 
enough and extensive enough to pay for development, even assuming 
that it contained oil. Sand· rock having the characteristic odour of 
petroleum was found in several places, but its contents had long before 
disappeared, and in some cases a sublitance supposed to be oil proved 
to be nothing more than a film or stain of iron. Dr. 'White's conclu-
sion is that, in the parts of the island visited, there is no geological 
evidence of the existence of petroleum in quantities large enough to 
make it commercially valuable. On the contrary, all the geological 
evidence goes to negative the supposition." 

The first two months of the winter of 1896-97 was devoted by Mr. Work by ~Ir 

E R F 'b 1 I 1 . . f d d' h . E. R. Fan· . . an au t to t 1e p ottmg 0 surveys ma e urmg t e prevlOus bault. 

summer and to the revising of those made by assistants, but the 
greater part of the winter was spent completing the compilation of the 
Lawrencetown and Stewiacke map-sheets and in continuing the compila-
tion of the Preston, Middle ~fusquodoboit and Halifax sheet~. The Map-sheets in 

Ship Harbour, Moose River, Upper lYlusquodoboit and Eastville ~~~;il~:ion. 
sheets were also prepared for the engraver, and structural sections 
made for the two first-named sheets. Some time was also occupied 
correcting proofs from the engraver of the Fifteen-mile Stream, Ship 
Harbour and Moose River sheets which are now published, and 
progress was made in compiling a report on the gold-fields of the eastern 
part of the province. 

On the field· work accomplished in 1897, Mr. Faribault reports as Field·work. 

follows :-

"In compliance with your letter of instructions, I left Ottawa on 
the 5th of June, to continue the mapping and study of the structural 
geology of the gold-bearing rocks of the Atlantic coast of Nova Scotia, 
devoting much of my time to a review of the gold-fields of the eastern 
part of the province, already surveyed, with the object of producing a 
general report on these fields during the winter. 
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"Mr. Archibald Cameron was engaged the whole of the season 
with preliminary work in the south-west part of Lunenburg county, 
surveying with the odometer and prismatic compass the roads to be 
used as tie-lines in the compilation of the Lunenburg and Vogler's 
Cove map-sheet. He also completed the topography and made prelimin
ary geological surveys of the Mahone Bay sheet, as well as the north
east portion of the Lunenburg sheet lying to the north-east of La 
Have River. He has now complflted the plotting of his summer's 
work. 

" My own time in the field was principally devoted, assisted by Mr. 
J. McG. Cruickshank, to the study of the structural geology of the 
principal gold districts lying east of the iYlusquodoboit River in
cluded in the county of Guysborough and the eastern part of the 
county of Halifax. Special detailed surveys were made and plans 
partly completed of the gold. districts of Isaac's Harbour, Upper Seal 
Harbour, Forest Hill, Cochran Hill, Goldenville, 8a.lmon River, Fif
teen-mile Stream, Killag, Caribou, Moose River and :Mooseland. It 
was found most difficult in some districts to get the necessaJ y informa
tions regarding abandoned mines, some of which have not been in 
operation for over twenty-five years, and the time at my disposal did 
not permit me to prepare as complete and accurate plans of these dis
tricts as the importance of some of them should require. No mining 
plans have been kept by the different companies operating the olde!' 
districts from time to time for the last thirty-five years, or if plans 
have been kept they are now lost or in p08session of private indi
viduals. Such plans would be most valuable in affording the data 
necessary to work up the geological structure, and they would be very 
useful to companies re-opening old abandoned workings, as well as to 
capitalists fl,nd mining engineers seeking information. It is most 
desirable and important that some steps be taken by the proper 
authorities to have this want remedied. I must say. however, that I 
have been the recipient of much courtesy at all the mining centres, 
and I have to thank more especially ml1ny old miners for valuable 
information regarding the nature of the ore-deposits of these abandoned 
mines and the extent to which they have been worked. 

Uppel' Seal "Upper Seal Harbour Gold .District.-Thirteen days were spent 
Hd.atl'~otnr gold. making a survey of this new district, discovered at the time 

IS 1'10 • 

we loc",ted the anticline in the spring of 1892, and a plan on 
the scale of 500 feet to an inch has been prepared, giving 
the geological structure of the anticlinal fold from Country Harbour 
to the head-waters of Seal Harbour streams, a distance of 28,200 feet 
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This anticline has a general course of N. 60° W. (mag.),'k with a pitch Nova Scoti!1.

to the east of 10° at the west end, increasing to 32° at the east end, Cont. 

the strata on both sides of the axis having about the same inclination 
to the north and south, the angle of dip averaging 50° near the apex 
and increasing to 80° some distance off. Three main parallel faults Fil,nlts. 

have been discovered and located this summer, cutting the fold diagon-
ally at angles varying from 40° to 50°, with horizontal di!:lplacements 
varying from 500 to 1100 feet and running about N. 15° W. (mag.). 
As the gold·bearing veins are here confined to the crown of the 
flnticlinal fold, where they bulge out to large size, and as the greater 
part of the district is covered with heavy drift and woods, the exact 
location of these faults becomes most important in tracing out the 
aUl'iferous belt; and I may say that several hundred areas were taken 
up by local prospectors last season on finding out the extent of the 
displacements of these faults. 

"The eastern fault lies west of Dolliver M.ountain gold mine, passing 
in the vicinity of the north branch of Davidson Brook, with a displace. 
ment of 500 feet to the north on the east side, shoving the anticlinal 
fold from area 772 to area 869 on the east side. 

"The middle fault lies 600 feet west of the mouth of Isaac's 
Harbour River and follows the general course of the Northwest 
Branch Brook to the head of the harbour, down whi0h it runs passing 
between Hurricane Island and the eastern shore. The anticlinal 
fold is cut off on the east side of this fault on area 906, block 6, and 
shoved to the south-east some 1100 feet, in the vicinity of the dis
charge of the Branch Brook into Isaac's Harbour. 

" The western fault runs parallel to the other two, along the valley 
of the south branch of Smelt Brook of Country Harbour, and is 
well seen at the Porcupine Rock, but, on account of heavy drift, the 
anticline could not be located on either side in the vicinity of the 
fault. The fold is, however, well exposed further west on the shore of 
Country :fI:arbour, on areas 780 and 781 of block 10, giving a hori
zontal shove of some 500 feet. 

" The only mine in operation in the district, at the time of my visit, Richardson 

was the Richardson gold mine, working an auriferous quartz vein gold mine. 

that follows a belt of slate lying bfltween two heavy beds of quartzite, 
curving to the eastward around the anticlinal fold, which dips to the 
north at an angle of 70°, to the south at an angle of 50", and with a 
pitch of 21 ° along. the axis. The belt on the north dip has a width 
of 7 feet, and has been worked 150 feet on the incline; on the south, 

." The magnetic variation in this part of Nova Scotio is about 23° E. 
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Nova Scotia- the width is 8 feet, and it was worked to a depth of 200 feet, while on 
Cont. the apex, the belt increases to a thickness of 25 feet, half of which is 

quartz, and has been worked on the incline to a depth of 400 feet. 
The slate, as well as the quartz, contains milling gold, but it also holds 
an important amount of auriferous sulphides. which, from analysis 
made by Mr. F. H. Mason, of Halifax, contain a good percentage of 
gold that is not free-milling, and should be saved by suitable con
centrators. 

Development 
work. 

Belts of low· 
grade ore. 

Isaac's Hal" 
bour gold· 
district. 
Faults. 

" A great deal of exploratory work has been done in the last few 
years to the east and west of the Richardson property, along a distance 
of some five miles, on both sides of the anticlinal axis; notably, on the 
Dolliver Mountain property where some twelve veins showing gold 
have been opened, and also on the McMillan, the Samuel Grant, the 
O. J. Griffin, the H. Richard and the East Gold Brook areas, where 
some rich drift has been found. Large belts of low-grade ore, similar 
to that of the Richardson vein, certainly occur along this fold, but 
they will only be found on the apex of the fold, where more prospecting 
should be done; and this could be accomplished most readily and at 
least cost by sinking perpendicular shafts along the axis. 

"Isactc's Harbour Gold District.-The three faults above described 
as affecting the Upper Seal Harbour belt, have been traced across this 
belt lying two miles further south. The middle fault and the 
western fault run down the harbour and pass between Hurricane 
Island and the eastern shore, and converge at Dung Cove, giving a 
horizontal thl'ow of some 1500 feet to the north on the east side of 
the harbour. The Mulgrave belt should thus be the continuation of 
the Hurricane Island belt, where an anticlinal and synclinal fold only 
12 feet wide is developing on the western side of the harbour, into the 
Burke mine anticline and North Star mine syncline which are here 
100 feet apart. This explains why the NIulgrave belt can not be traced 

Importance of on its natural course on the western side of the harbour, and it gives 
faults in fu- I h h . 1 f f'f b I tnre develop- a so t e t eoretlCa reason or the occurrence 0 an aul'l erous e t 
lllent apparently remote from an anticlinal fold. 

"The Hattie belt, now operated by the Griffin Gold Mining 
Company, on the south side of the Isaac's Harbour anticline, is like
wise shoved by the same fault some 1500 feet to the south on the 
west side of Dung Cove at Red Head, where rich drift has been found. 

"The eastern fault described above appears to pass a few hundred 
feet west of the Skunk Den mine, apparently cutting the Mulgrave 
leads between areas 13 and 14, but the extent of this fault here 
could not be exactly made out. It may have a displacement of 500 
feet, like that two miles further north. 
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"The knowledge of the location and displa.cements of these faults Novf1, Scotia

should assist in tracing out rich veins beyond them and encourage Cont. 

the prospecting of new areas. 

"Count1'Y Ha?'bour Gold District.--No work was being done here Country Ihr-

h ' f ".,..r·d h d h bour gold-at t e tIme 0 our VISIt, "".lore eVI ence was gat ere, owever, con- diBtrict, 

firming the views expressed before regarding the structure of the 
district. The quartz veins, so extensively worked here for some years 
with large retul'Ds, are situated along a very sharp anticlinal fold 
which is a part or the Cochran Hill and Forest Hill anticline swung 
into a north-and-south direction by the Country Harbour fault, which 
has caused a horizontal displacement of over one mile to the south-
east on the north-east side of the fault. 

"Fo/'est Hill Gold Dist1·iot.-One week was devoted to making a Forest Hill 

I h I f 500 f t . h f l' I d' d gold-district. p an on t e sea e 0 ee to an me 0 t lIS new y Iscovere 
district, where a belt of gold-bearing rocks occurs between two 
:;txes of gra.nite, from which numerous dykes and veins are sent into the 
adjoining rocks which are altered into andalusite, staurolite and 
gal'l1etiferous schists. The belt is plicated into an anticlinal fold 
which has a north-west course, gradually curving to the west and 
south-west and most probably joining the Country Harbour anticline. 
On the McConnell property the anticline has a pitch to the east of 3°. 
The l\iudstock, McConnell, Mason and Ph<enix companies are working 
a group of some ten veins 1000 feet south of the granite on the south 
side of this fold, which has an overtumed dip to the north varying 
from 90° to 70°. The Salmon River and Ophir leads, which have so Pay-streaks 

far been the most productive, are the nearest to the anticline, being 
respectively 100 and 500 feet distant from it; and, judging from the 
present developments, it appears that the outcrops of the pay-streaks 
on the different leads are situated along an imaginary line crossing 
diagonally the course of the leads, and running N. 73° vV. (mag.) from 
the McConnell mill. I would thus suggest cross-cutting north 
from a shaft on the Salmon River lead in the vicinity of the O'Con-
nell mill, where the anticline is well exposed twenty feet north of the 
mill, to develop leads on the line of the pay-streak which do not crop 
at the surface. 

" Auriferous quartz veins have also been prospected on three differ- Granite cut-
, '1 f h h h'd f -.,r'l tlng quartr. ent properties one ml e urt er west, on t e sout SI e 0 Ihl e veins. 

Lake, where granite spurs from the mass lying immediately to the 
north cut the stratified rocks and interbedded veins in all directions, 
creating disturbances which render prospecting very difficult. This 
district is the most interesting place yet visited in the province for 
studying the relation of the granite to the sedimentary rocks. 
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" Cochr-an Hill Gold District.-A hurried survey of tbis district has 
been made and partly plotted on the scale of 300 feet to one inch. 
The axis of the anticline, not located here before, was determined at 
the crusher, on area 533, block 77, and traced eastward, where gold
bearing drift was discovered last season, a fact which ought to encour
age prospecting along its course, which is S. 79° E. (rnag.) This 
anticline is a velT sharp fold overturned to the south, the dip on the 
north side being to the north at an angle increasing from 60° to 70°, 
as we recede from the axis, while the south leg has an inverted dip 
to the north increasing from 7fjo to 85°, as we approach the axis. 
The pitch is to the west, at a very low angle. 

" At the time of my visit a large belt of leads, called the Mitchell 
belt, which had been worked from time to time with more 01' less suc
cess, was being re-opened. This belt is 250 feet south of the anticline, 
100 feet wide, and composed of sevel'al veins of low-grade ore from two 
to fifteen inches wide. 

" Goldenville Gold District.-One month was devoted last season to 
this most important district, in making a detailed survey of over 125 
auriferous quartz veins which have been worked from time to time. A 
plan, on the scale of 200 feet to an inch, was plotted in the field, show
ing the size and cropping of the veins, as far as they can be traced on 
the surface, the extent to which they have been worked in depth, and 
the faults and disturbances affecting them. 

Pay-s\7t'eaks "These veins occur on both sides of a main anticlinal fold, which has 
following a:nti · a general westerly pitch varyino. from 0° to 30° ,vith a perpendicular dip clmes (If mmor "', 
undl1lations. on the south side, and a north dip of 43°. In studying the structure 

'Wellington 
line of pay· 
streaks. 

of this anticline more closely, we find that gentle undulations leave the 
main fold in a north-westerly direction, and that the enlargements and 
pay-streaks of the veins are found along well-defined lines, having the 
same north-westerly directions and corresponding to the anticlines of 
these undulations, while the synclines correspond to a narrowing or dis
appearance of the veins and to lowel' grade or barren ore. Three well
defined transverse undulations have been traced on the north side of 
the saddle, the most easterly of which leaves the main Cobourg shaft 
near the anticline and runs N. 65° W. (mag.) to the shafts 
on the Gold Hill belt, then curving slightly to the north, it runs N. 
5r W. (mag.) to the shafts on the Gladstone, developing enlargements 
and rich streaks on the veins it crosses. Important pay-streakB have 
been worked along this line on the Cobourg lead to a depth of 200 feet 
on the incline; on the Gold Hill 75 feet; Bung, 280 feet; Wellington, 
750 feet; Dewar, 400 feet; Cameron Whin, 100 feet; Blue, 300 feet; 
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:McKenzie, 150 fept; Zwickei' Big, 300 feet; Gladstone, 140 feet; Novfb Scotia

McClure, 300 feet; Harrison, 300 feet; Dougald Cameron, 60 feet; Cont. 

Dan McKenzie, 90 feet, and on the Wheel lead, 75 feet. 

"The second undulation leaves the Mayflower belt on the anticline, Hayden line 
o • of paY'stl'ea,ks, 

and runs N. 50 W. (m(tg.) to and beyond the Little Hayden lead, 
creating enlargements and pay-streaks on the veins crossed. The 
most important are those worked on the Mayflower, Roothog, John 
R, to a depth of 90 feet, Murray, Serpent, Bailey 130 feet, Old Hay-
den 90 feet, Jumbo 180 feet, and on the Little Hayden worked to a 
depth of 350 feet. A swamp lying north-west of the Little Hayden 
has, 110 doubt, prevented prospecting further north-west on this undu-
lation, but there is every reason to believe that rich streaks occur 
there. 

"The veins crossing the space between the two most easterly undu- Barrell 

lations have been found of no value, and prospecting done to the west ground. 

of the Hayden undulation has proved that the veins pinch out and 
are completely wanting for a space of 700 feet, at the west of which 
the western undulation begins. 

" Only a few veins have so far been opened on the western undula- ,,{cRae line of 
. . b h l\tr R . b d k b pay· streaks. twn, passmg a out t e hc ae vem, ut goo strea s may yet e 

discovered on some of the veins crossing this line. 

" On the south side of the Goldenville anticline, the interbedded 
auriferous veins are perpendicular and run straight, except on the 
saddle where they curve to the north-west and the angle of dip 
decreases gradually. Here again, as a general rule, the richest streaks 
have been found where the strata and the inclosed veins begin to curve 
around the main anticline. One well-defined line of pay-streaks Pa,lmerston 

leaves the anticlinal axis at the Mayflower belt and runs S. 350 E. ~i~::~s.pay. 
(mag.) developing the rich streaks worked on the Palmerston and the 
lVleridian big belts to depths of 100 feet. 

"The above general conclusions are sufficient to prove that the mode Importance of 

of occurrence of the veins depends entirely on the structure of the folds s~~l~~~ri; 
and the lateral pressures to which they owe their origin. If, therefore, ~eep mining .. 

the structure of a gold district can be ascertained and mapped out it 
becomes quite simple to locate the lines of pay-streaks and to trace 
them to great depths, as is done in Bendigo, Australia, where mining 
operations have been pushed down, at six different mines, to depths of 
over 3000 feet, by means of perpendicular shaft~ on the top of anti· 
clinal folds. 

"Enormous lateral pressure has induced, at the east end of the dis- Faults. 

tl'ict, small cross-faults, the two largest giving a horizontal displacement 
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Nova Scotia- of 40 and 42 feet respectively on the south side of the fold, of later 
Cant. origin than the auriferous veins. 

Mining 
operatIons. 

Salmon Ri ve,· 
gold·district. 

Large veins 
on anticlines 
to g"eat 
depths. 

Fifteen-mile 
Stream gold· 
district. 

Three anti· 
clines. 

"The district, ollce a centre of much activit}' and from which over 
$2,000,000 worth of gold has been extracted, has been little worked 
for the last fifteen years, but within a year or two abandoned properties 
have been re-opened ancl worked with very satisfactory results, so that 
it is safe to say this district is destirled in the neat· future to resume 
its position as an important gold producing centre. 

" At the time of our visit, operations were being prosecuted with re
newed energy on the Cobourg, the Springfield, the New Glasgow, the 
Stuart-Hardman and the Sutherland properties. The return from the 
four first-named properties for the month of August was 397 ounces of 
gold from 1245 ton:; of quartz. 

" Salmon River Gold District.-A few days were spent in a survey 
of this district, but the plotting of the field·notes is not yet completed. 
The surface of the district is largely covered with drift and only a few 
out-crops could be seen, outside the Dufferin mine, at the east end of 
the district, where some veins have been opened. Large plans and 
sections of the exiensive underground workings of the Dufferin mine 
have been made by the company. By the courtesy of M.r. R. G. Leckie, 
manager of the company, these plans have been placed at the disposal 
of the Geological Survey and will be of great value in affording the 
data necessary to work out the structure of this important district. 

" The quartz veins worked at the Dufferin mine are situated on the 
apex of a very sharp anticlinal fold. At the main shaft the apex has 
a westerly and easterly pitch, which has caused a sliding and an uplift of 
the strata, developing large auriferous quartz veins on the crown of 
the saddle. These latter occur one under another in the same 
manner as some of those in Victoria, Australia, to which allusion has 
already been made. No work was done here last summel', but I was 
informed that the company contemplates the erection of a suitable 
plant and will sink a deep perpendicular shaft on the crown of the 
saddle to work the large ore·bodies converging at this point. 

"Fifteen-mile Stream Gold District.-Ten days were spent in a sur· 
vey of this district and a plan on the scale of 300 feet to an inch was 
completed in the field. The north anticline of the Moose River mine 
passes through this district and is here composed of three minor anti
clinal folds. The two most northerly folds are only 130 feet apart B,t 

the east end of the district, on the New Egerton property, and have a 
pitch to the east at an angle of 30". The northernmost is well exposed 
at tha west end of the district, on the east shore of Sheet Harbour 
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River, 100 fee~ south of the Free Claim lead, where the pitch is to the Nova Scotin

west at an angle of 18°, but the middle fold could not be located here COil t. 

as the bed-rock does not crop out immediately south of the Free Claim 
mine. The east and west pitches of the north anticline meet and form 
a dome a short distance west of the Hudson property, where good 
ground is most likely to be found. 

" The southern anticline is well exposed at the west end of the dis- Southern un-
. -0 f h f I F Cl' I d developed tnct on area 905, block 2, 70 eet soul, 0 t 1e ree aIm ea , also anticline pro-

on the Sheet Harbour portage·road on area 858, block 4. Further mising. 

eas ~, it passes about 50 feet not·th of the Halliday lead, beyond which, 
it is thrown to the north, about 150 feet, by a fault, and passes north 
of the McCuaig lead and south of the Hudson and 'White leads, pros-
pected here on the eastel'l1 pitch of the anticline. No veins have, so 
far, been operated on this fold, but some very rich drift, derived, no 
doubt, from its axis, has been found 600 feet Lo the south of it on 
areas 706 and 713, block 6, and at other places, and considerable pros-
pecting has been done through a groat thickness of drift to find the 
auriferous veins. No doubt systeU)atic prospecting along this anti-
clinal fold will bring to light rich veins. 

H Mining operations have, so far, been confined to the quartz veins Mining 

lying along the two northern anticlines. The New Egerton Gold oper:l.tions. 

Mining Company. has lately taken possession of the principal 
properties which had been worked from time to time by different com-
panies, and they are now operating on a large scale the important belts 
of low-grade ore known as the Mother Seigel, and the Nonpareil, on 
the sync:inal fold, immediately south of the middle ant;icline, at the 
eastern end of the district. The returns for the first nine months of 
1897 are, 8269 tons of quartz passed through a 40-stamp mill, giving 
2557 ounces of free gold, or an average of 6'19 dwt. pOI' ton, and last 
September, 1000 tons gave 445 ounces, or an avemge of 8'90 dwt. 
per ton. 

" This district is one of the most promising for new discoveries, and District \w y 

is likely eventually to become one of the most important mining promising. 

centres ill the province. But on account of its isolated position, with 
only one bad road of thirty miles for ingress, it has not been given all 
the attention it deserves. 

"]{illag Gold ])istrict.-A few days were employed surveying this Killag gold. 

comparatively new dist.t'ict, a plan of which was plotted on the scale of district. 

300 feet to an inch. The anticline passing through this district is the 
continuation of the Goldenville fold from the east, and of the Gold Lake 
fold from the west. It has a course of S. 79° E. (mag.), but instead 
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Nova Scotia- of having a westerly pitch as in the two latter districts, its axis has 
Cont. . h h I f 15° Th h 

:Much rich 
gronnd unde' 
veloped. 

Operlttions. 

Caribou goId
district. 

Fissure veins 
opern.ted. 

Promising 
belt on dome 
of anticline. 

a pltc to t e east at an ang eo. e measures on t e south 
side have a due east-and-west (mag.) course and perpendicular dip, 
while on the north side the measures have a general course of S. 55°' 
E. (mag.) and dip to the north at an angle averaging 35°. 

"Only a few veins have so far been worked in this district, but 
very rich drift has been found for some distance along the course of 
the axis, indicating that more will yet be discovered. The veins are 
much larger and more numerous on the apex of the fold than at a 
distance from it, and more prospecting should be done along this line 
and operations carried down to greater depths on the saddle. 

"At the time of my visit, the H. S. McKay property was being 
operated on two different leads, one on the north dip and the other on 
the south, with good results. Prospecting was being done on the 
Mott-Stuart property, on some areas where very rich quartz was 
found, and two leads dipping to the north have been discovered 
showing gold quite freely. 

" Caribou Gold District.-Twelve days were devoted to surveying 
this district, a pla,n of which was plotted on the scale of 500 feet to 
an inch. The anticlinal fold passing through this district is the con
tinuation of the Cochran Hill a,nd Cameron Dam anticline, which 
has brought up the upper measures of the lower quartzite group of the 
gold-bearing series on an elliptical dome, 2900 feet broad and four 
miles long, surrounded and overlain by the upper slate group. This. 
dome has its centre on areas 328 and 329, block 2, where many quartz 
veins have been segregated in slate belts interbedded with quartzite 
beds, dipping away from the centre at low angles along the axis of the 
fold, increasing gradually to 65° on the north dip and to 70° on the 
south dip. The course of the fold from the centre of the dome is N .. 
79° E. and S. 76° W. (mag.) 

" Besides the many interbedded veins which have been operated from 
time to time for some years, four important large fissure-veins, cutting 
the strata at small angles, have also been worked extensively with 
good returns. One of these cuts the qu'artzite and slate group and the 
other three cut the slate group near its base. Two of the latter are at 
present worked. 

"More attention should be paid to the large belt of flat veins lying 
close together on the centre of the dome, on areas 328 and 329, block 
2, on the property of the Caribou Gold Mining Company; for the 
structure of the fold shows that they probably overlie a succession 
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of simihtr veins, all of which could be worked most economically by a Nova Scotia-

d· 1 I f J h ConI. perpen leu ar s la t sun { 011 t e ap('x. 

" jl£oose Rivej' Gold District.-Twelve days were spent in this listrict Moose River 

itnd a phn on the scale of 200 feet to an inch was plotted in th3 field. gold-district , 

The Fifteen-mile Stream and the Beaver Dam anticlines ceL forge as 
they approach this district from the eflst, and are here only 450 feet 
apart, with two minor plication" between them. The folds have a Several broad 

general east·and-west course. The most northerly, which is the more folds. 

importn,nt, has a nOl'ch dip increasing gradually from 35° Co 80° and 
its axis Iw,s it pitch to the. west at an Itngle of LO°. The measures on 
the south side of the south fold dip south n,t an angle averaging 600, 
and the axis has It pitch to the e!tst at an angle of 15°, and the minor 
intervening plications lie at a!l angle seldom higher than 45°. The .. 
immense stmin and pressure accompanying the meeting of these folds 
have gren,tly disturbed the measures and have caused many flexures 
and faults which complicate very much the structure of the district. 
The mltin lines of faulting have It genera,l c()urse varying from N. 10· 
E. to N. 25° E. (nwg.), with displ<tcements from a few feet up to 165 
feet. 

" \Vith the exception of one or two small, true, fissure veins of but 
little importance, cutting the strata at sillall angles, all the veins 
worked in this district are of the interbedded class. The most im
portant are those worked on the north clip and on the crown of the 
norther-n anticline, by the Touquoy and the Moose River Gold :Mining 
companies. Some veins have also been worked on tile south anticlind 
and on the two smaller plications lying between these two main folds. 

"A .. belt of sl!tte, over 100 feet wide, plicated by these folds, con- Import:lnt 
. I t f'f t .. I lwlt of sla te tams a arge percen Itge 0 aun et·ous qual' z occurrIng Jl1 corrugatec 

veinlets and tilling fissures generally following the stratification. A 
large quantity of this slate has been mined on the Moose River pro-
perty by open quarries, and a considerable percentage of the slate 
as well as quartz has been crushed and is said to have given satisfac-
tory returns. This large belt of slate could be mined at a very low 
cost, and if certain parts of it were sampled separately, tested and 
found to contain enough gold to t;over expenses of mining, it would 
become a great source of revenue, as the belt is repeated by these 
plication~ and gives a considerable width, and can be traced for some 
distance east and west. Belts of slate of a similar nature that occm' 
in other districts seem worthy of consideration. 

"The discovery, last summer, of a 100-ounce pocket on the Brit- IOO-ounce 

annia lead, newly opened on the south dip of one of the middle plica- pocket. 
8 
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Nova Scotia- tions, on the Touquoy pt'operty, has created ll10re intet'est in the 
Cont. d d 1 b istrict, an , aR a resu t, prospecting has een begun on the east and 

Mooselnnd 
gold·distriot. 
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Undeveloped 
ground. 
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quartz. 

west ends of the district, where much good ground is yet undeveloped. 

"Mooseland Gold Dist1'ict.-One week was occupied in surveying 
and plotting this district and a plan on the scale of 200 feet to an 
inch is in progress. All the leads worked occur on the south leg of a 
very sharp fold, dipping 75 0 on both the south and north sides, the 
axis of which runs from the centre of a dome east, magnetic, and 
N. 81' W. (mag.), and has It pitch of 100 to the east and 5° to the 
west. 

"Several lines of faulting have caused important displacements at 
the east end of the district. The westernmost of these runs S. 35° E. 
(mag.) along the edge of a fiat on the west side of the Tangier River 
and gives 11 horizontal displ acement of 560 feet to the north on the 
east side, the anticline situated 48 feet north of the Irvin:<lead being 
the same as that immediately south of the Bismarck lefLd. 

"On the east side of the Tangier River, another main fault, 
running parallel with the first, passes through the west Otter Pond 
and follows its brook to the south, while northward it follows the 
river along Gras8Y Lake. The Bismarck lead anticline is shoved 
1500 feet to the north on the east side of this fault, to a ridge 150 
feet north of the we~t Otter Pond, and 50 or 100 feet north of the 
Brown lead opened here. The pitch of the anticline, which is to the 
east on the Bismarck lead, is changed to the west on the east side of 
the fault where the veins will curve westward around the fold. Small 
faults exist no doubt between this fault and the Bismarck lead, and 
oue was located at the east end of the workings on this lead, but a 
great thickness of drift east of the river prevents the determination of 
the others. 

"The location of the anticline to the east of these faults opens up 
an important new field for the prospector j and the block of country 
situated between the two main faults and lying to the south of the 
Bismarck lead anticline, is certainly very valuable, as it contains the 
continuation of the Irving and other rich leads worked years ago on 
the old Musgrave property. 

"The very large belt of four veins, giving fifteen £ep.t of quartz in the 
space of 35 feet, and exposed for 1850 feet along the apex of the 
anticline north of the Irving lead, contains some sulphides and it 
should be properly tested fot' gold by men.ns of perpendicular shafts 
along the eastel'll pitch of the apex. The same may be said of the 
cont,inuation of this belt on and under the Bismarck lead fold, the 
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latter lead having been found quite rich on the eastern pitch of the 
apex where it reaches the thickness of fourteen feet." 

CHEMISTRY AND MINERALOGY. 

Reporting on the work done in these branches of the Survey's Chemistry 
. D H ff Th I . d . tl and mmer:l.· operatIOns r. 0 mann says :-" e wor (Cal'ne out III Ie logy. 

chemical laboratory during the past year has been conducted upon the 
same lines as those heretofore followed. It having been almost ex
clusively confined to the examination and analysis of such minerals, 
ores, etc., as were considered likely to prove of economic importance. 
Briefly stated, it embraced :-

"1. Analyses of fuels-including peat, lignite, lignitic coal, coal Analyses lind 

and anthracite-from the provinces of Nova Scotia and New Bruns- assays. 

wick, the North-west Territory, and the province of British Oolumbia. 

"2. Analyses of natural waters-with the object of ascertaining their 
suitability for domestic or manufacturing purposes, or possible ther
apeutic value-from springs in the provinces of Nova Scotia, Quebec, 
and British Columbia j also of the waters of the Bow, Elbow, High
wood, and Sheep rivers, and of Fish Creek, in Lhe district of Alberta, 
North-west Territory. 

"3. Analyses of limestones and dolomites, from various localities,
in continuation of the series of analyses of such stones already carried 
out, in connection with an enquiry into their individual merits for 
structural purposes, for the manufacture of lime, or of hydraulic 
cement, or for metallurgical purposes, etc. 

"4. Analyses of iron ores-including magnetites, hrematites, and 
bog-iron ores-from various parts of the Dominion . 

• , 5. Analyses, in regard to nickel content, of certain ores from the 
province of British Columbia. 

"6. Assays, for gold and silver, of ores from the provinces of Nova 
Scotia, New Brunswick, Quebec, and Ontario, al~o from Hudson 
Strait, the North-west Territory, and the province of British 
Oolumbia. 

"7. Analyses of several highly interesting and for the most pat·t, 
from an economic point of view, important mineral~ . 

"8. Miscellaneous examinations, such as the partial analysi8 Ot' 
testing, as the case might be, of samples of copper ore, iron ochre, 
graphite, carbonaceous shale, clays, marls, irun sands, and other 
matel'ial not included under the above headings. 

8! 
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"The number of mineral specimens received during the period in 
question, for identification or the obta.ining of information in regard 
to their eCl)nomic va.lue, was greatly in excess of that of any previous 
year-amounting to not less than nine hundt'ed and eighty-five. Of 
these, a large number were brought by visitors, to whom the desired 
information was commnnicated at the time of their c<tlling, or failing 
that-owing to a more than mere cnrsory examimLtion being necessary 
or when a partial or even complete ana,lysis was considered desirable
it was subsequently conveyed to them by letter. The number of 
letters personally written-almost exclusively of the nature of re 
ports a,nd embodying the results of the examination, analysis, or 
assay, as the case might be, of mineral specimens-amounted to three 
hundred and thirty-five. The number of those received to one 
hundred and sel-enty-two. 

"Messrs. R. A. A. Johnston and F. G. vVait, assistants in the 
labora.tory, have, as a result of the interest taken by them in their 
work, and their great assiduity, rendered excellent service. Uf these" 
the former has, in addition to the carrying out of a very large number 
of gold and silver assays, also made numerous analyses of important 
minerals, and likewise conducted a very great variety of miscellaneous 
examinations, whilst the lattet' has made analyses of a gn·at many 
.. 1atural waters, of some iron and manganese ores, also of some rocks, 
and in addition carried out some miscellaneous examinations. 

"In the work connected with the mineralogical section of the' 
museum, I have had the hearty co-operation and assistance of Mr. 
R. L. Broadbent. Apart from the genflral museum work, including 
the labelling and cat,aloguing of all newiy received specimens, and the 
maintenance of the collection generally in an orderly condition, he has, 
replaced-in the collections illustrating the distribution of iron, 
copper, lead, antimony, and other ores-close upon It thousand 
manuscript, by printed labels; and also labelled and cata.logued the' 
contents of four recently added new cases, consisting of one hundred 
and eighty-three specimens of gold and sil vel' ores, collected by ::'Iir. R. G. 
McOonnell, from various mines and claims in the Trail Oreeek, Nelson, 
Toad Mountain, Slocan, and Ainsworth mining districts, in West 
Kootenay, British Oolumbia. 

"Some of the specimens contained in the cases have been replaced 
by more characteristic ones, and others, to tbe number of one hundred 
and twenty-four, added--including the following :-

(A.) Collected by membe1's of th~ stall 01' othe1's engaged in field-work 
in connection with the SU1'vey ;-
Bailey, L. W.:-

a. Magnetite and specular iron ore from Lepreau, Oharlotte' 
Oounty, N.B. 
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b. Limestone from L'Etang, Charkltte County, N. B. 
c. Umber from Letite, Charlotte County, N. B. 
d. Pyrite from Red Head, St. John County, N.B. 
e. C0ppel' ore from Adams Island and Simpson Island, Charlotte 

County, N .B. 
f. Copper ore from Alma, Albert County, N.B. 
g. Dolomite with galena from Frenchman's Creek, Lancaster, St. 

John County, N.B. 
h. Pyrolusite from Quaco, St. John County, N.B. 
~. Bog manganese (wad) from Dawson Settlement, Albert County, 

N.B. 
i. Stibnite from Prince William, York County, N.B. 
k. Nickeliferous pyrrhotite from St. Stephen, Charlotte County, 

N.B. 
l. Clay from near Deadman Harbour, Charlotte County, N.B. 
m. Serpentine from the Narrows of the St. John River, St. John 

County, N.B 
n. FE'lsite (polished) from Chamcook Mountain, Charlotte County, 

N.B. 
o. "Black GI'anite" from Bocabec, Charlotte County, N.B. 
p. Grindstone, nile·greE'n · scythestones, etc., from Stonehaven, 

Gloucester County, N.B. 
q. Specular iron ore from Cranberry Head, St. John County, 

N.B. 
t·. Pyrolusite from Tete-a-gauche, Gloucester County, KB. 

Barlow, A. E.:-
a. Sodalite, nephelite, cancrinite and zircon from the Township of 

Dungannon, Hastings County, O. 
b. Auriferous rock from the Crystal gold mine, Wahnapitae Lake, 

District of Nipissing, O. 

Cole, A. A.:-

Columnar graphite from lot 21, range VIL, Buckingham, Ottawa 
County, Q. 

Faribault, E. R.:-

a. Iron ochre from East Chester, Lunenburg County, N.S. 
b. Stibnite from vVest Gore, Hants County, N.S. 

Ferrier, W. F.:-
a. Quartz crystals from lot 1, con. IX., Madoc, Hastings County, O. 
h. Stilpnomelane (val'. chalcodite) from lot 12, con. V., Madoc, 

Hastings County, O. 
c. Erythrite from the CroHs mine, Madoc Village, Hastings 

County, O. 

Uontl'ibutiollR 
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d. Limonite (var. bog iro)) ore) and IH'ematite from lot 9, con. XIV., 
HunLingdon, Hastings County, O. 

e. Corundum from lot 14, con. XIV., Carlow, Hastings County, O. 
f. Corundum (blue) from lot-, con. IX., Methuen, Peterborough 

County, U. 

g. Corundum from lot 4, con. XVIII., and lot 1, con. XIX., 
Raglan, Renfrew County, O. 

h. Muscovite from the Township of Methuen, Peterborough 
County, O. 

~. Pyroxene crystals from lot 3, con. IV., Herschel, Hastings 
County, O. 

j. N ephelite, odalite cancrinite, zircon, apatite, and biotite from 
the Township of Dungannon, Hastings County, O. 

k. Bismuthinite from lot 34, con. IV., Tudor, Hastings County, O. 
McConnell, R. G.;-

Collection of gold and silver ores from the following mines and 
claims in the Trail Creek, N elson, Toad Mountain, Slocan and 
Ainsworth mining districts, 'West Kootenay, B.C.;-

a. Trail Creek mining:;district--
Jumbo mine. Sovereign claim. 
Josie mine. Monte Cristo claim. 
Cliff mine. Deer Park claim. 
War Eagle mine. 
Crown Point mine. 
Red Mountain mine. 
Homestake claim. 
Lily May claim. 
Sheep Creek Star claim. 
Gold Star claim. 
Le Roi mine. 
Iron Colt claim. 
Gold Hill claim. 
Great Western claim. 
Iota claim. 
Apache claim. 
Black Hawk claim. 
Gladiator claim. 

b. Nelson mining district-
Mersey claim. 
Elise mine. 
Homeiltake claim. 

Union claim. 
Nickel Plate mine. 
Commander claim. 
R. E. Lee claim. 
April Fool claim. 
Mayflower claim. 
Deadwood group. 
Iron Horse mine. 
Kootenay-Columbia mine. 
Coxey claim. 
Heather Bell claim. 
Iron Chief claim. 
Waterloo mine. 
Aaron's Isle claim. 
O. K. mine, Sheep Creek. 

Queen Victoria claim. 
Maud S. claim. 
Arnold claim. 

Ben Hassan claim. Canadian King claim. 
North Fork of the Salmon River. 
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G. Toad Mountain mining district-

Whitewater mine. Dandy mine. 
Grizzly Bear cla.im. Silver King mine. 
Iroquois claim. Golden Dale claim. 
Star]jght claim. Golden King claim. 

d. Slocan mining district

Arlington mine. 
Dayton claim. 
Nancy Hanks claim. 
Cal'bonate mine. 
Enterprise mine. 
Utica claim. 
R.eco mine. 
Slocan Star mine. 
Granite Mountain claim. 
Antelope mine. 
Tamara-ck claim. 
Fisher Maiden mine. 
Kalispell claim. 
Texas mine. 
Currie mine. 
I vanhoe mine. 
Noble Five mine. 
Lucky Jim mine. 
}-Ionitor mine. 
Beaver mine. 
Alamo mine. 

Mollie Hughes' claim. 
Ram bIer mine. 
Proctor's claim. 
Best mine. 
Idaho mine. 
Ohio claim. 
Phcenix claim. 
Mountain Chief mine. 
Evening Star claim. 
Two Friends mine. 
Ruth mine. 
Last Chance mine. 
Alpha mine. 
Freddie Lee mine. 
Cumberland mine. 
Daisy claim. 
Alameda claim. 
Noonday mine. 
Deadman mine. 
London group. 
Bluebird mine. 

Goodenough mine. vVellington mine. 
Sil vel' Bell mine. Eureka mine. 
}Iiner Boy claim. Reid & Robinson claims. 
L. H. claim. Springer Creek. 

North Fork of Carpenter Creek. 

e. Ainsworth mining district-

King Solomvll claim. Lady of the Lake claim. 
Skyline mine. No.1 mine. 

119 A 

Blue Bell mine. Woodberry Creek. (Can. Pac. Co.) 

McEvoy, J. :-

:;\-Iolybdenite and andradite from three miles south-west of Grand 
Prairie, Yale district, B. C. 

Con tri bu tions 
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(B.)-Received as 1'1'esentations :-

Anderson, J. H., Petpeswick HarboUl', N.S. :-

AUI'ifurous quartz from the Anderson mine, Lake Catcha gold
district, East Chezzetcook, Halifax County, N.S. 

Bache, R. P., Bound Brook, New Jersey U. S. :-

Disseminated graphite from lot 26, range VI., Buckingham, Ottawa 
County, Q. 

Barnum, S., Madoc, Hastings County, O. :-
Sphalerite from lot 1, con. XL, Marmora, Hastings County, O. 

Baumgat'ten, Mrs. H., Ottawa, per W. J. 'Wilson :-

Quartz crystal and muscovite from mica mine near Lac du Pied 
des Monts, 18 miles from Murray Bay, Charlevoix County, Q: 

Best, James, Bird Creek, Hastings County, 0., per A. E. Barlow:

Corundum crystal from lot 4, con. XVIII., Raglan, Renfrew 
County, O. 

B1'ue, A ., Director of the Ontario Mining Bureau, Toronto, O. :

Corundum (blue) from lot 14, con. IX., Methuen, Peterborough 
County, O. 

Bostock, H., M.P., Monte Creek Ranch, Ducks, B.C. :-

Obsidian from creek near Martin's, South Thompson River, B.C. 

Chambers, R. E., 1\1. E., Bridgeville, N.S., per Dl'. H. 1\1. Ami :

Limonite frorn the East Branch of East River, Pictou County, N.S. 

Claxton, F. J. :-

Amygdaloidal trap with native copper, from about two miles from 
the line of rail way of the Union Collieries Company, and 
about thirteen miles inland from Union Bay, Vancouver 
Island, B. C. 

Coe, A., Madoc, Hustings County, 0., pel' W. F. Ferrier:-

a. Calcite crystals on hrematite from lot 9, con. XIV, Madoc, Has
tings County, O. 

b. Chalcopyrite from lot 25, con. VII, Madoc, Hastings County, O. 

Danville Asbestus and Slate Company, Danville Q., per E. D. Ingall :

a. Crude asbestus. No.1, from the Jeffrey mine, lot 9, range III, 
Shipton, Richmond County, Q. 

b. Crude asbestus, No.2. 
c. Teased asbestus, No. 1. 
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d. Teased asbestus, No.2. 
e. " Grade C. 

f " " D. 
g. " " E. 
h. "Asbestic" sand. 
i. Three samples of " Asbestic" phstering. 

De Beck, G. W., Vancouver, B.C. ;-
Auriferous quartz from Takush Harbour, Smith's Inlet, N. of 

Vancouver Island, B.C. ;-

Domville, Lieut.-Col. J., M.P., Rothsay, N.B. ;-

Chalcopyrite and bornite from Mine!'al Vale, Elgin, Albert 
County, N.B. 

Ferrier, W. F., Geological Survey Dept., Ottawa ;-

{to Meteorite (pallasite) from Brenham Township, Kiowa County, 
Kansas, U.S. 

b. Anhydrite from lot 4, con. III, North Burgess, Lanark 
County, O. 

C. Whartonite (of Dr. Emmens) from lot 2, con. II, Blezard, Dis
trict of Nipissing, O. 

Fitzgerald, J., Greenview, Hastings County, 0., per \V. F. Ferrier;

Corundum (crystal) from lot 4, con. XVIII, Rag!'lIl, Renfrew 
County, O. 

Gray, W. M. E., London, England ;-

Collection of gold ores from West Australia ;--

Ct. Dark-gray mica schist, carrying iron-pyrites, from thtl Ivanhoe 
mine, Hannans. 

b. Gray schistose rock, carrying native gold, from Lake View, 
Hannans. 

C. Slightly weathered quartzite, carrying native gold, from Hoff
man, fourteen miles north of Niagara. 

d. 'White subtranslucent quartz carrying native gold from Mount 
Malcolm Proprietary, Mount Margaret district. 

e. vVeathered sandstone carrying native gold from CashTllan's 
Reward, Forty-two-mile district. 

f An association of white quartz and white kaolin from Cash
man's Reward (surface stone), Forty-two-mile district. 

g. Bn.nded, white, greenish-gray and gmyish-black stE'atite, carry
ing native gold from Devon Hill End, Broad Arrow district. 

Contributions 
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Haley, Allen, 1\1. P., Windsor, N.S. ;-
Filiform native silver from No.1 mine, Ainsworth mining dis-

trict, vVest Kootenay, B.C. 

Hardman, J. E., C. E., Montreal, Q. ;-

Coal fl'om near the junction of Keremeos road with the road from 
Penticton to Osoyoos, B.C. 

Hn,rris, J . NI., Sandon, B.C., per Dr. G. M. Dawson ;-

Silvel' ores . from the Mollie Gibson lead, Reco mine, and the 
Arlington mine, Slocan mining district, ,'Vest Kootenay, 
B.C. 

James, Capt. "V. E., Comber mere, 0., per W. F. Ferrier;

Corundum (crystal) from lot 4, con. XVIIr., Raglan, Renfrew 
County O. 

Jones & Stark, Messrs., Wellington and Nanaimo, B.C., per W. F. 
Ferrier ;--

Molybdenite from the Marguerite, Evangeline and Josephine 
claims, north side of Mount Buttle, about five milcs north of 
Cowichan Lake, Vancouver Island, B.C. 

Lanigan, R ., Calumet, Q. ;-

Porcelain-ware manufactured from kaolin found on lot 5, range 
Vr., Amherst, Ottawa County, Q. 

Low & Blenkhorn, Messrs, N appan, N . S., pel' Hugh Fletcher ;

Chalcocite f['om the farm of Amos Blenkhorn, on thc road 
between Nappan and Maccan, Cumberland County, N.S. 

McArthur, D. H., Calabogie, O. 

Tremolite (val'. asbestus) from lot 32, con. IV., Blythfield, Ren· 
frew County, O. 

McAllister, W. B., OttawiI-, 0., per W. F. Ferrier;-
Quartz crystals from lot 23, rallge XIII., Eardley, Ottawa County, 

Q. 

McKenzie, H. R., C. E., Sydney, N.S. ;-

Soapstone from Landing Cove, north shore of Gabarus Bay, near 
Louisbourg, Ci\.pe Breton County, N .S. 

~J cLellan, A., 117 Metcalfe St., Ottawa ;-

Tremolite (var. asbegtus) from lot 22, con. IV., Blythfield, Ren
frew County, O. 

Moffatt, C. P., North Sydney, N.S. ;-
Chalcopyrite from George River, Cape Breton County, N.S. 
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Newby, Frank, Otta.wa., O. :-
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Tremolite (val'. asbestl1s) from neal' Ca.labogie, Renfrew County, Cont. 

O. 

~orth American Graphite Company, Ottawa, 0., per H. P. H. 
Brumell, Manager :-

(t. Disseminated graphite from lot 28, range VI., Buckingham, 
Ottawa County, Q. 

b. Vein graphite from the same locality as the preceding. 

c. Prepared graphite, for crucible making-Grades L.B., L.C., 
L.D. and L.G. 

d. Prepared graphite, for lubricating-Grades L.B., L.C. , L.D., 
L.L., S.A. and S.A.X. 

13. Prepared graphite, for packing-Grades L.D., L.F. and L.l\1. 

j Prepared graphite, for stove polish and pencils-Grade S.A. 
and S.A.X. 

g. Prepared graphite, for paints-Grade S.A., S.B., P.A., P.C. 
(gr\LY), P.D. and P.E. 

h. Prepared graphite, for electrotyping-Gracle" E.A., L.L., S.A. 

and S.A.X. 

t. Prepar'ld graphite, fOL" graphite greases-Gracles S.A., S.A.X., 
S.B. and L.L. 

Northumberland StonR Company, Shediac, N.B. per Foster Pickard, 

Manager :--

Sandstone (6 in. cube, dressed) from Buctol1che, Kent County, 
N.B. 

Obalski, J., Mining Inspector, province of Quebec, Quebec, Q., per 

C. W. Willmott :-

Grossularite from P. P. Hall's chromite mine, block A, Coleraine~ 
near Black Lake, Megantic County, ,Q. 

Ogilvie, \Vm., Ottawa, 0.:-

a. Coal from Coal Creek, Yukon River, N.\V.T. 
b. Mineral resin, Yukon River, N.\V.T. 
c. Collection of rocks from the Yukon district, N.W.T. 

Reed, Dr. J., Reedsclale, :Nlegantic County, Q. 

Bornite from Harvey Hill, Leeds, .Megantic County, Q. 

Soues, F., Clinton, B. C.:-
(t . Amiferous quartz from the Golden Eagle, Golden Cache, and 

Excelsior claim1l, Cayoosh Creek, Lillooet district, B.C. 
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b. Auriferous quartz from the Ida May and Forty Thieves claims, 
Head vVaters of the South Fork of Bridge River, Lillooet 
district, B.C. 

Struthers, Dr. R. B., Sudbury, 0., per Dr. H. M. Ami :
AnthraxolitE' from lot 9, con. VI, F'ttirbank, district of Algoma, O. 

Sutherland, Hugh, Winnipeg, Man.:-

Silver ore from the Silver Nugget mine, Eight·mile Creek, Slocan 
Lake, West Kootenay, B.C. 

Taylor, J. W ., Ottawa, 0.:-

Microcline from the Township of Templeton, Ottawa County, Q. 
Waterman, W. J., Vancouver, B.C.:-

Radiated quartz from Valdez Island, Seymour N arrows, B.C. 

West, Howard :-

Calcite from Wilson Creek, Slocan Lake, West Kootenay, B.C. 

Wheeler, A. 0., Ottawa, 0.:-

Marl from the Fraser River valley, neal' Mission City, B.C. 

Wells and Redpath, Messrs., Kamloops, B.C.:-
Asbestus from the south side of Tulameen River, nearly opposite 

Beal' Creek, Yale district, B.C. 

" Mr. C. W. vVillimott has, for the most part, been engaged in making 
up collections of minerals and rocks for distribution to various Canadian 
educational institutions. The following is a list of those to which such 
collections have been sent :-

1. Collegiate Institute, Seaforth, O ....... ' .. , . ..... Consisting of 120 specimens. 
2. High School, Calgary, N.W.T.... ... .. ......... 120 
3. Public School, Hopewell Cape, N.B........ .. .. .. SO 
4. Union Mine School, Comox, V.I., B.C....... 80 
5. 'Vest Kent School, Charlottetown, P.E.I . . . .. .. . 120 
6. High School, Orillia, 0 ........ . ....... , ....... . 120 
7. High School, Summerside, P.E.!.... ....... ... .. 120 
8. Provincial Normal School, Winnipeg, Man.. .... . 120 
9. High School, Oxford, N.S......... ............ " 120 

10. Granby College, Granby, Q.. . . . . .. . . . . . . . . . 120 
11. Public School, Parrsborough, N.S ..... . . . . ' . .. . . SO 
12. County Academy, Shelburne, N.S .. , ........... 40 
13. Public School, Andover, N.B .... . .. .. ...... . , ~O 

14. St. Vincent's School, St. John, N. B . . .... ....... . SO 
15. Joggins Mine School, Joggins Mines, N.S... .. .... RO 
16. Queen's County Academy, Liverpool, N .. S.. .... .. 120 
17. Mont Ste. Marie Convent, Montreal, Q.. .... ... . SO 
IS. B. C. School of Mines, Vancouver, B.C.......... . 120 
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19. Congo des Breurs de Ste. Croix et des Sept Dou-
l~l1l's, Montreol, Q .. .... ......... ..... ........ Consisting of 80 s p~cimens. 

20. High School, Williamstown, O. . . . . . 120 
21. High School, St. Stephen, N.B.. ... . . .......... 40 
22. Polytechnic School of L n,vn,1 University, iVIontren,l, 

Q........ ~ 

23. Sncred Heart Academy, London, O. . . . . . . . . . . . . . 80 
24. Grammar School, .Bathmst, N .B .... ... . . ... 120 
25. Convent Jesus iHar;e, St. Joseph de Levis, Q . . . . 80 
26. H igh School, Stellarton, N.S . . . .. ... .. 1<!0 
27. H igh School, Great Village, NoS ... . . 80 
28. Colleginte Institute, Kingston, O . . . . . . . . . 120 
29. High School, Bridgewlloter, N.S........... 120 
30. Superior School, Upper iYIaugervill e, N.B.. .... SO 
31. McGill College, Montreal, Q . . . . . . . . . . . . . . .. ... 8 
32. University of New Brunswick, Fredericton, N.B. 8 
33. University of Toronto, Toronto, 0......... .... 8 
34. Queen's Uni\ ersity, Kingston, 0. ....... 8 
35. University of La\'al, Quebec, Q ... , ............. . 1) 

36. 8chool (,f Mining and Agriculture, Kingston, O. . 8 
37. Gra.mmfc.r School, Ri<Jhibucto, N .B... ... 120 
38. Grand Harbour School, Grand Manan, N.B..... SO 
30. Public Library, St. Catharines, 0 .. . . .. . , 120 
40. Laval Business College, St. Vincent de Paul, Q. . . 1~0 

41. Huron Street Public S<Jhool, 'roronto, 0... . . 80 
42. Demill Ladies' College, St. Catharines, 0 .. . , .... 80 
43. Im perial Institute, London, Eng.. . . . . . . . . . . . . . . 12 
44. Morin College, Quebec, Q,..... . . .. .... 40 
45. Public School, Riverside, N .B ..... ,. 80 
46. High School, Tracadie, N.B. ...... . 120 
4.7. Hants Border School, H antsport, N'.S fO 
48. Couvent du Sacre Oceur, Ottawa, 0.. 80 
49. High School, Wat~rford, N.B. 120 
50. H igh School, St. Catharines, O. . . . . . . 120 
51. The Academy, Yf\rmouth, N.S . . , . ... , ... 120 
52. Sa,lem School, Salem, N.S. , .. , 1>0 
53. High School, Mitchell, 0 .. , .... , . . . ... . ~20 

54. High Sehool, Markham, 0 .. . .... " . . ... , 120 
55. Havergal Ladies' College, Toronto, O . ... , .. , . 120 
56. Dist,rict No. 1 School, " The Range, " N. 13 .. , , . 80 
57. Public School, .Jarvis, 0 ......... " , .. , . . SO 
u8. Public School, Brandon, NIan .. , .. , .. ... .. , 80 

"Making a total of 5,164 specimens thus distributed. In addition, 
Rpecimens of various minera.i substances have been supplied by request 
to several institutions and firms. 

Educational 
collections 
suppJied
Cont. 

" In the early part of the summer 1\11'. Willimott visited, with the Collections 

obJ' ect of procuring further material for the making up of collections ~~III! by Mr .. 
vv I llnott. 

and simultaneously, cabinet specimens for the museum-the townships 
of Hull, Wakefield, i\Iasham, Wright, Maniwaki and Egan, in Wright 
county, and those of Aldfield, 011wood and Alleyn, in Pontiac county, 
in the province of Quebec j 118 likewise the townships of Oameron, 



Collections 
made by Mr. 
Willimott
Cont. 
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Papineau and Calvin, in the district of Nipissing, and those of Griffith, 
Lyndoch, Raglan and Sebastopol, in Renfrew county, in the province 
of Ontario. 

" In the prosecut.ion of this work h8 proGured, amongst other speci
lllens :-

Albite .. 
Apatite, crystals . . ...... . 
Alliamn stone ....... . ... . 

Speoimens. 
2i 

]50 
150 

Asbestns ..... . ....... . 7 
Barite ............... .. .. .. .. .. ..... ...... . .. 
Calcite ......................... .... .... .. 
Chrysotile.. . . . . . . . . . . . . . . . ........ . 2 
Chalcedony . .... . . , . , , ....... , . 2 
Corundnm .... ".... .. ...... . ... . .... . ,. ," 200 
Flnori te ........ , .. , . . . .... , , . . ... . . 30 
Gneis::i...... .......... . .. . . . . .. .. .. . .. . 
Graphic granite. . . . . ." . .. . . .. . ..... . . . . , 2 
Graphite .......... " . .. .. .... .. ........ . 2 
Grossularite ............. . ......... , . . .. . .... .. 130 
Horn blende, crystalli7.eel ... ... . . ... . ... .. . . . . 
Limestoue, crystalline ..... . ........... . . .. . .. . . . 
Mica . . " ... .. ... , . . ............. .. ... . . 8 
Mica, crystals .. , ..... , ........ . ..... . 50 
Microcline ............. ,., ... ' , ., " 3 
:Molybdellite, from Aldfield, Hnll anel Egan ... , . . 66 
Molybdenite, from Alleyn. . . . , ..... , . 
Monntain cork .. , . .. ....... , .. .. " ... . ..... . . . 70 
Pyroxene , ......... , .. , . ......... , . ... . , .. , ... , 30 
Quartz, crystals , , , . . . , '" , .. . .. ' . . . . . . , ." 130 
Quartz, ma·s8i ve .... ..... ....... . .... , ........ . 
Serpentine.... ... .. . .. .... .. ....... . .. , ... . 
Tourmaline, crystallized .... ,.,... . ... . , .. ' .. 235 
Tremoli te. . . . . ...... " ... . . . . . ... . . 
Wollastonite ....... .. ... ........ . '" .... . .. . 100 

Weight. 

400 ponnctH. 
150 

700 

150 
300 

100 

200 
450 

400 

"Amongst the minernls collected by M.r. Willimott for the museum, 
collection, was one which proves on examination to be a rare and in· 
teresting species not previously found in Canada. This will be referred 
to in full in my forthcoming report. Mr. vVillimott also made some 
useful notes in regard to the occurrence of some of the above-mentioned 
minera}B-more especially touching that of the molybdenite. 

"In addition to the above minerals, 1\11'. Willimott has received fOI' 
making up collections the following from MI'. W. F. Ferrier:-

Specimens. Weight. 
Andradite ................. . ........... . . "... .. 1(; 

Nephelite, with albite.... .... .. .... .. . . .... .. 50 
Corundum, ill matrix, ....... ... .. , . .. .. .. .. , . . . 100 pounds. 
Pyroxene, crystals, . .. . ... . . ...... . . ".. . .. ... 200 
Quart7-, crystals, ... , . . . . . . , . .... . , . . . . . . . . . . . . . 330 
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LITHOLOGY. 

Mr. W. F. Fenier reports as follows on the lithological work of the Lithology. 

year:-

"The usual routine work has been carried on during the past year. 
It has comprised the examination an-i reporting on numerous miscel
laneous minerals and rocks, including interesting serieB of rock speci
mens from the cinnabal'deposits neal' Kamloops Lake, British Oolumbia, 
and some of the Seine River gneis3es collected by lVJ r. McInnes. 

"In the museum, temporary labels have now been placed in all the Museull1. 

upright cases of the stratigraphical collection of rocks. A camera for 
taking micro·photographs with the new Fuess microscope lately 
acquired, has enabled a number of interesting photographs illustrating 
the structure of various rocks to be obtained, some of which will be 
published in forthcoming reports. 

"On the 27th of June I left Ottawa to continue my ob~ervations on Field·work. 

the corundum deposits of Hastings and Peterborough counties, 0., 
and also to examine the nepheline-syenite localities in the former 
county for rare minerals. During a portion of the time I made my 
head-quarters at the camp of Mr. Bal"low of this Survey, whose work 
lay in the vicinity. 

"The nepheline-syenites of Dungannon township were carefully ex- Minerals 
. d d fi . f d I' h I' .. b" collected. amlne , an ne speClmens 0 so a lte, nep e lne, cancrllute, lOtlte, 

apatite, hastingsite, etc., were secured. Besides these minerals some 
rare and interesting species not previously observed were collected and 
will shortly be described. 

"From Dungannon I went with Mr. Barlow to the pyroxene locality 
in the township of Herschel, and collected !)ome hundreds of exceed
ingly fine and perfect crystals. I then went south to Madoc, collecting 
blende, quartz crystals, hrematite, erythrite and calcite in the neigh
bourhood, and drove to the corundum locality in the township of 
Methuen, Petel'borough county. 

"The corundum here, as in Hastings, occnrs in a coarse pegmatite, Corundu1l1. 

distributed rat.her sparsely throughout the mass and intimately 
associated with muscovite, in which it is frequently completely em-
bedded. Some of it is of a rich sapphire blue colour, but no material 
fit for cutting was found. No good crystals were seen, the comndum 
occurring in irregular rounded masses, having a most curious corroded 
surface, greatly resembling the rounded and corroded quartz crystals 
thll.t occur in the bornite at the H arvey Hill mines in the Eastern 
Townships of Quebec. 
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"I returned to Madoc and went north again to the township of 
Carlow, where the original corundum locality, near Armstl'ong's mills, 
was visited, fine crystals collected and several photographs taken by 
:'IIr. Barlow. From Ca,rlow I proceeded to the C0rundulD locality on 
the farm of Henry Robillard, lots 1 a,nd 2, concession XIX., and 3 a,nd 
4, concession XVIII., Raglan township. The occurrence of the corun
dum here appea,rs to be of much tbe sa,me chantcter as in Carlow, but 
some interesting and new fa,cts were observed. 

"In the same hill we found syenite, granite and nepheline-syenite 
occurring in such rela,tiomi as to lea,ve no doubt in my opinion that we 
have there a magnificent example of magmatic differentiation 0f rock 
type~. The corundum occurs impartially distributed thl'oughout the 
whole of these three types of rock. This particular locality will be 
fully described in Dr. Adams's and Mr. Barlow's report on the region. 

"Spinel, of a bright green colour, in beautifully fresh and well 
fOl'med octahedrons, was found lining ca,vities in the corundum; and 
l1Ia,ny other interesting minera,ls were observed. 

"I returned to Ottawa on the I 7th of July, and, availing myself of 
your permission, attended the August meeting of the British Associa
tion for the Advfl.ncement of Science in Toronto, where I read a paper 
jointly with Mr. Barlow." 

MI:-;'ING A~D i\lI~ERAL STATISTICS. 

Of the work under his charge, Mr. E. D. Ingall reports as follows:

"The work of the Section of ~finera,l Statistics and Mines has been 
prosecuted throughout the year on much the same lines as heretofore. 

"The preparation of the preliminary summary statement of the 
mineral procluction of the Dominion for 1896 was completed by the 
13th of February of the current year. This is the ea,rliest date yet 
accomplished, and the pa,mphlet containing this tahulated statement, 
together with the explanatory matter, was distributed shortly after
wards. 

"On 26th of J nne, a pamphlet was completed giving in tabular form 
the p:oduc:tion of the various mineral illdustl'ies of Canada from 1886 
to 1896, inclusive. This statement was compiled from the summary 
tables of mineral production founel in the annual reports of the section, 
revised in accordance with the la,test information available and brought 
to a uniform basis of presentment. This was accompanied by explan-
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atory matter relating to the growth and change of the various industries l\li\leraI stft-

1 . . d d tIStlCS- Cont. e urmg the eleven-year peno covere. 

"As much of the detailed information for the detailed statistical 
report is not available for some, months after the close of the year 
dr-alt with, it has been found impossible, with present facilities, to 
complete it and put it through the press till late in the year following 
that to which it refers. The full report for 1896 is, however, printed 
and distributed to our exchanges. A commencement has been made 
toward revising the statistical data for past years contained in this 
report, with regard to which important information has of late come to 
hand which was not available in previous years. 

"The collection of samples from borings made throughout the San,lples from 

Dominion and of records of the same, has, through the kindness of bormgs. 

operators, been augmented, and progress has been made in the coHee 
tion of plans, photographs and other records of mines and mineral de-
posits. 

"The widespread interest of late aroused in mining matters and in 
the mineral resources of the Dominion has greatly stimulated inquiry 
on these points, and the Section has, of course, had to do its share of 
the largely increased work of the Department due to this cause. 

"Of late years, for various reasons, but little time has been availab~e V!sits to 

for the personal study by the officers of the Section of the various mmes. 

mineral industries of the country. Thus the technical information 
available for the report is either fragmentary and somewhat doubtful 
or obtained indirectly from various sources of varying reliability. An 
effort was, however, made during the snmmer to use the little time 
available, and visits were made to the iron deposit and quarries at 
Arnprior and to the galena deposits near Galetta in that vicinity. 

"'With a view to increasing our knowledge of the graphite industry 
of Ottawa county, Quebec, I made several trips to the mines in Buck
ingham township to determine the best lines of procedure to this end. 
This work was carried out by Mr. A. A. Cole, B.A.Sc., who was 
occupied several weeks in making the necessary surveys and examina
tions. As a result of his work detailed plans are now available, show
ing the distribution of the worked deposits and the extent and relations 
of the workings, together with notes on their immediate geological 
surroundings and various other points. It is intended to incorporate 
these results in the next report and to give thus, not only the statistical 
data, but also the technical details necessary to a complete descrip
tion of this industry. 

9 
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" During the year :NIl'. A. A. Cole has acted as technical assistant, 
,md in July the stn.fi' of the Section was brought to its former strength 
by the appointment of Mr. J . .lYIaLeish, B.A., vice Mr. L. L. Brophy, 
who resigned on March 31st." 

PALJEONTOLOGY AND ZOOLOGY. 

Mr. Whiteaves submits the following statement of the palreontologi
cal and zoological work done in 1897, either by himself personally Ot' 

llllder his immediate supervision. 

"The third part of the third volume of 'Palreozoic Fossils' referred 
to in the Summary Report of this Department for 1896, was published 
in April, 1897. It consists of 114 pages, large octavo, and is illus
trated by seven full-page lithographic plates and fifteen woodcuts. 
During its preparation, the authorities of the United States National 
MWleum kindly lent to the writer, for study and comparison, all the 
fossils in their collection from the Galena-Trenton formation of the 
Red River valley in Canada. These fossils were identified early in 
the spring and returned, named, on April 30th. 

" A collection of fossils from the Cretaceous rocks of North-west 
Bay, Vancouver Island, and other localities in British Columbia, has 
been examined and the species determined, for Mr. "Val tel' Harvey, 
of Shoal Bay, Thurlow Island, B.C., who has presented many fine and 
rare specimens to the Museum. 

" A paper entitled ' Description of a new genus and species of Cysti
deans from the Trenton limestone at Ottawa,' was published, with 
three illustrations, in the number of the' Oanadian Record of Science' 
issued in June. The genus is of special interest to biologists on 
account of its close affinity to the Blastoids. Two papers descriptive 
of othel' remarkable fossils in the Survey collection were read at the 
meeting of the British Association for the Advancement of Science in 
Toronto. One of these is entitled' Note on a fish tooth from the 
Upper Arisaig series of Nova Scotia,' and the other 'On some remains 
of a Sepia-like Cuttle-fish from the Cretaceous rocks of the South 
Saskatchewan.' 

" While attending the meeting of the Royal Society of Canada at 
Halifax in June, and that of the British Association in August, several 
public and private palreontological and zoological collections were 
examined, and a number of specimens of interest secured fo1' the 
museum of the Survey. 



OAWSON. ] SUMMARY REPORT. 131 A 

"The second part of the first volume of 'Oontl'ibutions to Oanadian Pal.llontology 

Palreontology' published in 1889. contains an illustrated papel' (advance C~~?oology
sheets of which were distributed in 1887 and 1888) entitled 'On Hamilton for
some fossils from the Hamilton formation of Ontario,' with a list of the mOnattio.~, 

a.l1O. 

species at present known from that formation and province. Since this 
papel' was published, mn.ny additional species have been discovered in 
these rocks by local collectors, and specimens of most of them have been 
presented to the museum of the SUt'vey, or acquired for it. It has, there-
fore, been decided to devote the fifth and concluding part of the volume 
to an illustrated paper consisting of a revision of this local fauna, inclu-
sive and descriptive of the most recent additions thereto. With this 
object in view and before commencing the manuscript of this paper, a 
visit was paid to Thedford in May, and the large and important collec-
tions of the fossils of that neighbourhood recently made by the Rev. 
Hector Ounie, 1\ir. G. Kernahan and Mr. N. J . Kearney were carefully 
examined. At Toronto, Mr. B. E. Walker's collection of the fossils 
of the Thedford region was also critically examined. Numerous 
specimens fl'om each of these collections have been borrowed for a 
further and more exhaustive study, and Mr. Oharles Schuchert has 
most kindly lent the writer 284 specimens of 44 species of fossils, and 
a list of all the species that he collected at 1'hedford and Bartlett's 
Mills, in 1895, for the United States National Museum. Many of the 
species lent by Mr. Schuchert have not previously been found in Oanada, 
and a few are, apparently, new to science. A prelimiriltry study of 
the whole of this material has been made and the manuscript of the 
part of the paper referring to the cora.ls, echinodermata, brachiopoda 
and pelecypoda, or about one-third of the whole, has been written. 
It is hoped that the whole of the manuscript, with the plates, will be 
ready for publication, and the volume finished, next spring. 

"Since the lamented death of Professor E. D. Oope, in April, the Cl'etaceOl1S 

vet·tebrate fossils from the Belly River and Laramie rocks of Alberta, f~:sti~l'ate 
which had been entrusted to him for study and description, have been 
returned from Philadelphia. A few of the more fragile of these 
specimens were somewhat broken in transit, but these have been 
skilfully mended by Mr. T. O. Weston, who hitS also mounted several 
of them, especially two unique skullR of a Dinosaur (Lcelaps incrassatus, 
Oope), for exhibition in the museum. 

" In addition to the series of vertebrate fossils hom the Red Deer 
River collected by Mr. Lambe, and the bones and teeth of Mastodons 
from two localities in Ontario collected by Dr. Ami, which are referred 
to in their reports, several interesting collections of fossils have been 
acquired during the past year, either by donation or purchase, and in 

9! 
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P aheontology most cases as the result of correspondence 01' of personal intel'views 
ac~J~t~()OIOgy- with the collectors. 

Additions in 
zoology. 

WOlk by Dr. 
H. ~I. Ami. 

"The additions to the zoological collections in the museum have 
been quite as numerous as in previous years, as will be seen in the list 
of contributions'to the museum, in which they are fully particularized. 
The skins of the adult male northern fur-seal and two pups, and of 
the northern sea-lion and cub, from the Pribyloff Islands, which 
were referred to in last year's Summary Report as having been received 
from Mr. James M. Macoun, have been mounted at the 'Vard N atUl:al 
Science Establishment at Rochester, N.Y. The group of the three 
fur-seals makes a striking and attractive exhibit, but the sea-lion is 
unfortunately too large to be brought into the museum. 

"The official correspondence has been about as usual (a little more 
than 200 letters). The duties of Acting Director have been performed 
for about five weeks, during the Director's absence in British Columbia. 

"Dr. Ami ha,s continued the work of determining palreontological 
collections, principally from the eastern provinces of the Dominion, 
besides giving some time to the preparation and display of specimens 
in the museum. 

"Lists of fossil'S from numerous localities in the Ottawa palreozoic 
basin and in the valley of the St. Lawrence, between Brockville and 
Montreal, have been prepared and added to those referred to on page 
126 of the Summary Report for 1896, all of which are to accompany 
the reports by Dr. Ells on the areag comprised in Ottawa City, Perth 
and Pembroke sheets (Nos. 119, 120, 122 of Quebec and Ontario). 
These lists were prepared from collections made by Dr. Ells and the 
late 1\11'. N. J. Giroux in 1896. Dr. Ami also assisted Dr. Ells in 
ascertaining the precise geological horizons of certain much faulted 
and disturbed fossiliferous limestones in the vicinity of Ottawa. 

"He has also continued the work of determining a large number 
of fossils collected Ly 1\11'. Hugh Fletcher, Mr. T. C. Weston, Mr. J. 
A. Robert, and by himself, last season, in Colchester, Pictou and 
Antigonish counties. 'Vith a view to ascertaining the exact age of 
the sedimentary formations of that part of Nova Scotia, the report and 
geological maps of which areas are being prepared for publication by 
Mr. Fletcher, the greater portion of the specimens have been examined 
and preliminary lists of the species prepared. 

Field-work in " On the first of June Dr. Ami received instructions to proceed to· 
Nova Scotia. N ova Scotia to continue the work of the two previous seasons and 

, obtain local series 01' lists of fossils from as many places as possible in. 
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the so-called Devonian belt of the southern parts of Pictou and 001- Paheontology 

h . 'l'k' . . h f h . and Zoology·-c ester countIes j 1 eWlse 'to VISIt sue pl1rts 0 t e provmce to Cant. 

the west as might be found desirable in the course of Mr. Fletcher's Picton connty 

ml1pping work, with possible reference to the taxonomic position of the 
New Glasgow conglomemtes 01' their equivalents,' etc. From the 1st 
of June to the 10th of August he visited numerous localities in the 
Middle and West River valleys of Pictou county, along the valleys 
of the Salmon and Black rivers and Oalvary Brook, in the numerous 
cuttings afforded by the railway from Union station t:> West River 
station. Special attention was paid to the highly fossiliferous shales 
of Avonport, Horton and Trenholm Brook, in order to ascertain the 
re~ations which the Horton series of Sir VV m. Dawson bears to the 
fossiliferous rocks of Riverdale and other localities of so-called Devon-
il1n age, From these Hortoll beds a large and interesting collection 
of fossils was obtained. 

"In Antigonish county, he also spent some time obtaining Antigonioh 

material both from the undoubted Silurian formations of the Arisaig county. 

shore and from the supposed Devonian series of McAra's Brook. 
From several localities in this brook better material was obtained 
than on any previous occasion. It is hoped that this will serve to fix 
more definitely the age of these rocks and to enable the proper geologi-
cal colouring to be given to the maps of this part of the province, now 
awaiting publication. 

"Big Island Merigomish, and King Head were visited with a view 
of ascertaining the exact age of the coal-seam cropping ou t north of the 
lobster factory, but the palffiontological evidence obtained in these places 
was very meagre and unsatisfactory. 

"The Oumberland coal basin and the relations of the Mill3tone Grit Cumuel'land 

and the productive Ooal Measures and of the Upper Oarboniferous county. 

or Permo-Oarboniferous, to one another, occupied 11 considerable por-
tion of his time. Oollections of fossils Wilre made at Spicer's Oove, 
West Oovs, Pudsey's Point, Sand River Oove, Shulie, Joggins and Fish 
Cove, in the Joggins Mines district, as well as at Leamington, in South 
Brook, Dixon's Mills and Salt Springs mines, in the Springhill mines 
region. The shl1les of Spicer's Cove contain 11 flora I1pparently akin to 
that of rocks which are referred by Dt'. Ells to the Millstone Grit. 
This f1om, however, has a decided resemblance to that of the Coal 
Measures. In no part of the district did he find types which are 
indicative of Permian age. 

"In this work Dr. Ami was ably assisted by Mr. Lee Russell, of the 
Provincil11 Normal School, Truro, N.S., and by Mr. M. H. McLeod-
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PaJreontoJogy Mr. Hugh Fletcher's assistant. He desires to convey thanks also to 
and Zoology- Prof. Coldwell, Prof. Tufts, and to Mr. Harold Tufts, all of Wolfville, 
Cant. 

Notes on the 
work done. 

N.S., for assistance furnished whilst in their neighbourhood. 

" He has prepared preliminary lists of the fossils from these localities 
which will help to determine the exact palreontological and stratigra
phical relations of the various members of the disturbed and doubtful 
series of rock formations of the counties of e/tstern Nova Scotia. 
When in Halifax, Montreal and St. John, N.B., Dr. Ami obtained 
access to the paJreon tological collections from Nova Scotia in the 
museums of those places, and secured lists of fossils which help to 
throw further light upon this difficult problem. In connection with 
the work a standard section should be made, and he suggests that a 
careful examination might be undertaken of the exact sequence of the .. 
fossils in Sir W m. Logan's great section of Carboniferous strata at the 
Joggins shore. Also a series of collections of fossils should be made 
from Folley, Economy, Parrsboro', Five Islands, Shubenacadie, Teny-
cape and Walton, in Nova Scotia, and from St. John, l\1ispec, Albert 
county and other localities in New Brunswick. 

"In connection with the work in Nova Scotia. the following points 
may be noted :-

"(1) No fossils were obtained in the New Glasgow conglomerate of 
Pictou county. 

"(2) In the rocks overlying the New Gla.sgow conglomerate along 
the eastern bank of the Ea.st River, beLween New Glasgow and Tren
ton, in Rear Brook quarry, and along the left bank of Smelt Brook 
above the bridge at the Trenton s~eel works, certain black Carbonifer
ous and highly fossiliferous shales occur, associated with soft, gray, 
and more or less fine-grained sandy shales and sandstones also fossili
ferous. The evidence afforded by the fossil flora and fauna of this 
series points to the Carboniferous rather than to the Permian age of 
the rocks in question. No typical Permian forms have yet been 
obtained from these beds, but land plants and aquatic animals 
collected indicate the Carboniferous Period. 

"(3) The nearest approach to Permian is found in the strata of Cape 
John and vicinity, where large branches of the genus Walchia and 
fronds of Pecopteris occur. These have a Permian facies, but the 
gertera mentioned might occur in Upper Carboniferous rocks. The term 
Permo-Ca.rboniferous, already used by the Survey, seems quite applic
able to the shales find sandstones of Cape John and other localities. 

" (4) The fossiliferous sandstones and shales of the Union and 
Riversdale regions in Colchester and Pictou counties, are seen to lie 
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unconformably beneath the fossiliferous marine limestones, sandstones Palreontology 

and shales of Lower Carboniferous age. They hold plants and animals ~~~t~oOlogy
which in their broad general characters resemble those of the 
eastern American Carboniferous-if we leave out of consideration 
the types which OCCUt" in the 'fern-ledges' of Lancaster county in New 
Brunswick, described and regarded as Devonian. The fossils which 
show this affinity to types of Carboniferous age include, besides the 
presence of a protolimuloid crustacean clo~ely allied to Pr'estwichia and 
erect trees of doubtful affinities, such genera as; Calamites, Astero-
phyllites, Alethopteris, Sphenopteris, Cyclopteris, Cordaites, Spir'or'bis, 
N(~iadites, (Antlvra90?nya), Lepidodendr'on, Leaia, Car"bonia, Esthm'ia, 
etc. All these have been found in the Riversdale and Ullion rocks, 
and the following species are common to these rocks and those of 
Lancaster county, New Brunswick; Cyclopteris (Aneimites) Acadica, 
Lepidodendron corrugat1tm, Stigmari(~ ficoides, var., Cordaites 
Robbii, (sometimes with numerous specimens of Spirorbis covering 
the surface of the leaves), besides closely related forms belonging to the 
genera Calamites, Aster'ophyllites, Alethoptel'is and Sphenopter·is. From 
this it would appear that the strata of Union and Ri versdale 
may be rel5arded as equivalent to those in Lancaster county, which 
have been described and held to be of Devonian age. 

" Some Ostracods from the rocks above referred to have been sent 
to Prof. T. Rupert Jones, and fragments of crustacea and fishes to 
Dr. Henry Woodward and Mr. A. Smith Woodward, of the British 
Museum j who have furnished important information in regard to 
them. 

" In the museum, a large number of boxes containing local series and Work in the 

lists of fossils has been placed in the drawers below the cases, and a museum . 

ca.talogue of these has been prepared. Two cases of fossils from the 
Ma.nitoba Devonian areas have been arranged during the year. To 
the collection containing duplicate specimens for educational and dis-
tribution purposes, matedal has been added from time to time. Addi-
tions of species to the museum collection have been recorded and entered 
in a catalogue of Canadian fossils in course of preparation. 

"Dr. Ami also reports that he has kept the records and additions to 
the ethnological collection and has spent some time in obtaining 
exact information regarding the objects of Indian manufacture recently 
obtained from the Department of Indian AiI"airs. 

"On the 21sb of August he was instructed to proceed to Leaming- "Niast?do!l 
ton, in Essex county, Ont., and to Marburg, in Norfolk county, Ont., to (i,~~:~~. m 
investigate recent discoveries of elephantine remains at these places. 
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Palreontology Nearly six weeks were spent in this work. He made notes on the 
C~~~OIOgy- mode of occurrence of the remains, and on the characters of the deposits 

in which they were found, and obtained, not only numerous bones and 
teeth, with portions of the skulls, of two or more specimens of Masto
don, but also specimens of fossil wood and molluscan fossils occurring 
with the remains, which throw some light on the climatic conditions 
of the period when these animals existed in Ontario. As far as is 
known the exact mode of occurrence of Mastodon remains in Western 
Ontario has not been previously noted. 

Cambro·Silu
rian outliers 

Report on 
musenUlf;. 

Report by 
Prof. Lap. 
worth. 

" In connection with the geology of the district compl'ised in sheet 
No. 131, Ontario, Lake Nipissing sheet, he has examined a small but 
important collection of fossils from Mattawa, which appears to represent 
the most westerly outlier of Ordovician strata in the Ottawa Valley. 
The list of fossils from this locality will fLppear in Mr. Barlow's report 
on the geology of that region. In order to more effectively complete 
the study of the fossil fauna of the Lake Temiscaming outlier, sheet 
No. 138 of the Ontario series, a box of fossil remains obtained by 
officers of the Geological Survey during Sir Wm. Logan's administra
tion, was examined and a list of the species thprein prepared to be 
incorporated in the report on the fossils of the district. 

"Collections of fossils for educational institutions in Canada are in 
course of preparation, fLnd seventy. five specimens of fossil Brachiopoda 
from the Island of Anticosti have been forwarded to Prof. James 
Hall, of Albany, N . Y., in exchange for specimens received. 

" By request of the Director, and with his assistance, Dl'. Ami has 
prepared a • Report upon the state of the principal museums in 
Canada and Newfoundland.' This report, which was read before The 
General Conference Committee of the British Association for the 
Advancement of Science during its meeting in August last at Toronto, 
has subsequently been printed in extenso. It is essentially a digest 
of the contents of thirty-one museums in Canada, together with notes 
on fifty private collections. 

" On several occasions he has been called upon to examine and report 
upon materials obtained in the course of boring operations in the 
Pal:;eozoic rocks of various localities in Ontario, with special reference 
to the occurrence of gas, oil or salt in the strata penetrated. These 
reports were handed to the Director from time to time. 

C( Prof. Charles Lapwol'th, of Mason Science College, England, the 
well-known authority on graptolites, has completed the task of identi
fying a large number of specimens sent him since 1885, and has sent 
a MS. report on the gt'aptolites from many localities in Canada, from 
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the Atlantic to the Pacific. The specimens upon which thi~ report is PalffiontoloB'Y 
. and Zoology-

based were returned in the spnng. Cont. 

"The following papers were prepared by Dr. Ami during the past 
year, in addition to his report on Canadian museums :-

" , Notes on some of the fossil organic remains in the geological 
formations and outliers of the Ottawa Paheozoic Basin. I Royal 
Soc. Can., 2nd series, vol. II., 8ec. IV., pp. 151-158. ' Synopsis of 
the Geology of Montreal,' being part of British Medical Association 
Sou venir Guide. 'Contribution to the Paheontology of the Post
Pliocene Deposits of the Ottawa Valley.' Ottawa Naturalist, vol. XL, 
No.1, pp. 20-26. 

" lVIr. L. M. Lambe completed the revision of the Palreozoic tabulate W ork by Mr. 
corals of Canada, to which reference was made in the Summary Report L. M. Lambe. 

of 1896, and the manuscript was prepared for the printer at the end 
of February. The drawings thought necessary for the proper illustra-
tion of the structural details of the corals were made by Mr. Lambe, 
and have been reproduced, forming in all five octavo plates. Late in 
February, in continuation of his study of Canadian Palreozoic corals, 
work on the Rugcsa was begun and continued until the middle of July. 
There are now known in Canada about twenty-four genera and over 
one hundred species of corals of this group. 

"In July, Mr. Lambe was directed to proceed to the North-west Collections 

Territories, with the double object of inspecting and reporting upon the N~~~1~~;~': 
experimental borings in progress there and of collecting fUl·ther fossil 
remains from the Laramie and Belly River formations in the vicinity 
of Red Deer River. In compliance with these instructions, Mr. Lambe 
left Ottawa on July 23rd for Red Deer, Alberta, from which place it 
was proposed ,to descend the river by boat and thus reach some of the 
best exposures of these formations. Red Deer was reached on July29th, 
and, with two Illen engaged there, a stal't was made on the morning of 
July 31st. 

"Progress down the river was rendered comparatively easy, as there 
was a faiL' amount of water in the strearn, and the cUl'rent was moderately 
strong. The mouth of the Red Deer River, where it debouches into 
the south branch of the Saskatchewan River, was reached on August 
31st. Continuing down the South Saskatchewan River, Sa.'lkatchewan 
Landing, distant about three hundred and eighty-five miles from Red 
Deer by water, was reached on SeptembeL' 3rd. Here the fossils col
lected, aggregating in all over eleven hundred pounds in weight, were 
packed in boxes and transported by wagon south by the Battleford 
trail to Swift Current, a distance of twenty-seven miles, whence they 
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Pal:£ontoJogy were shipped to Ottawa by rail. It was found later, on being unpacked, 
~~~t~ooJOgy- that none of the fossils, nearly all of which were fragile and some of 

considerable weight and size, had suffered from their long journey. 

"The Red Deer River, below Red Deer, is swift, with an average 
fall of about five feet to the mile, and for about forty miles below the 
village is practically a succession of short rapids. From Tail Creek t,o 
the Rosebud River, the current averages a little ovel' two miles an hour. 
In the lowel' part of the river the CUlTent is about one and three
quarters mile an hour. Between Dead Lodge Canon and the mouth, 
progress was often much impeded by the prevalence of sand-bars, over 
which the boat, now weighed down by its load of specimens and drawing 
about eleven. inches of water, had to be constan.tly dragged. On. the 
South Saskatchewan River, usin.g t.wo pairs of oars and assisted by a 
favourable wind, as much as forty miles was made in one day. 

"All the rocks exposed on either side of the river, as far as a point a 
couple of miles below Willow Creek, belong to the Laramie formation 
and consist, for the most part, of sandstones and clay-shales. 
Beyond this the Pierre rocks underlying the Laramie, make their 
appearance in the bottom of the valley, and are continuous for a dis
tance of about thirty-three miles, to a point three or four miles below 
Bull Pound Creek, where those of the Belly River series underlying the 
Pierre are met with. 

" The primary object of the expedition being the collecting of repti
lian remains, especially those of dinosaurs, that were known to occur 
in the rocks of the Laramie and Belly River formations, special search 
was made for bones in all the rock-exposures seen as the course of 
the river was followed downward. The intervals between camps 
varied much, and depended entirely on the richness of the beds in 
fossil remains. When it was found desirable, a stay of two or three 
days was made at one locality, or the camp was then removed across 
the river, or only a mile or two down stream. 

" On leaving Swift Current, Mr. Lambe proceeded to Edmonton and 
thence to Victoria, Alberta, in connection with the boring operations 
there in progress under contract with the government. 

" Ottawa was reached on October 2nd. 

:Dinos;)'\1l'ian " It would be premature to offer any descriptive account of the fossil 
remains. organic remains collected, more especially as it is hoped that further 

collections may be made, which will elucidate the relations of the 
dinosaurian bones, of which the greater part of the material consists. 
The eventual comparison of the remains from the Laramie and Belly 
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River formations-two clearly defined series between which the marine 
Pierre formation is interposed-will undoubtedly afford matter of 
much interest." 

The following is a list of specimens collected by or received from Contributions 

officers of the Survey, during the year 1897 :_ to museum. 

Dr. R. Bell :-

WalruR skull from Baffin Land. 
Ninety fossils from Akpatok IRland. 
Six objects of Eskimo manufacture. 
Forty·six birds' eggs from Hudson Bay. 

Professor Macoun :-
Thirty-four sets of birds' eggs from Alberta, collected by W. 

Spreadborough . 

. James l"lacoun :-

N est and eggs of the Lapland Longspur and Gray-necked Finch, 
and eggs of five other species of birds, from St. Paul's Island, 
Behring Sea. 

J. B. Tyrrell :-

432 fossils from the Cambro-Silurian and Devonian rocks of 
northern Manitoba, and fifty specimens of A nodonta 
Simpsoniana and Unio luteolus from Lake Manitoba. 

Stone knife obtained from Jose Mercredi, Fond du Lac, Lake 
Athabasca, in 1892. 

Two fragments of pottery from Ile a la Crosse, Churchill River, 
collected in 1892. 

Four spear heads from Cree Lake, Stone and Churchill rivers, 
collected in 1892. 

A. P. Low:-

Two specjmens of the Ivory Gull, shot in the ice off Sandwich 
Bay, Labrador, June 12, 1897. 

L. M. Lambe :-

A series of reptilian and plant remains from the Belly River and 
Laramie formations of the Red Deer River, Alberta. 

Two stone mauls of Indian manufacture from the Red Deer 
River. 

W. McInnes :-

A few obscure fossils (loose) from the Lake of the Woods and 
Eagle Lake, O. 
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Dr. H. M. Ami :-

About 2,000 fossils from Pictou, Colchester and Cumberland 
counties, N. S. 

400 specimens of fossil plants, fish remains, etc., from A von port, 
Horton Beach and Trenholm Brook, King's County, N.S. 

Portions of the skeleton of two specimens of the Mastodon from 
Essex and Norfolk counties, O. 

336 chipped flints, 144 arrow-heads, four adzes, three whetstones 
and two gouges, of Indian manufacture, from the township of 
Woodhouse, Norfolk county, O. 

Dr. Ami, L. M. Lambe and W. J. Wilson:-

A number of Pleistocene fossils from Besserer's Grove, near 
Ottawa. 

The additions to the pah-eontological, zoological and ethnological 
collection during the year, from other sources, are as follows :-

By presentation :-

(A.-Palceontology). 

Colonel C. C. Grant, Hamilton, O. :-
Numerous fossils from the Medina, Clinton and Niagara forma· 

tions, near Hamilton. 

B. E. Lyster :-

Several fossil plants from the Tel'tiary rocks at Vancouvel', B.C. 

J. B. Hobson :-

Portion of 11 bone from the Cariboo Hydraulic mine, B.C. 

Thomas Armstrong, Harwood Plains, O. :-

Specimen of Columna/ria Halli, Nicholson, from the Black River 
limestone of Mat'ch township, Carleton County, O. 

Rev. Hector Currie, Thedford, O. :-

Twenty-five fossils from the Hamilton formation at Thedford and 
Bartletts Mills. 

G. Kernahan, Thedford, O. :-

Fifty fossils from the same formation and localities. 

R. Macintosh, Thedford, O. :-

Five fossils from the Hamilton shales at Thedford. 

Colonel F. Ruttan, 'Winnipeg (per J. B. Tyrrell) :-

Five fossils from the Hudson River formation at Little Stony 
Mountain, Manitob(t. 
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W. H. Robson, Lethbridge, Alberta (per J. B. Tyrrell) :- Contributions. 
. . . t.o museum-

100 fossils from the Hudson RlVer formatlOn at Stony Mountall1, Cont. 

:NIan., from the Silurian rocks at Stonewall, Man., and from 
the Oretaceous I'ocks of Alberta. 

W. Townley, Stony Mountain, Manitoba (per J. B. Tyrrell) :

Seven fossils from the Hudson River formation at Stony Mountain. 

John Gunn, Stonewall, Manitoba (pet· J. B. Tyrrell): -

Specimen of a supposed new Rpecies of Gyrocems from the Silurian 
rocks at Stonewall. 

Donald Gunn, Stonewall, Manitoba (per J. B. Tyrrell) :

Specimen of an Orthoceras from Stonewall. 

Frank Newby, Ottawa:-

Three fossils from the Guelph formation at Elora. 

W. G. Otto, 'Vat·s, Russell Oounty, 0.:-

Specimen of an 01·thoceras in a slab of limestone dug up at Val's. 

Rev. W. Patterson, M.A., Leamington, 0.:-

Eight fossils from the Oorniferous limestone of Essex Oounty, O. 

Victor W. Lyon, Jeffersonville, Indiana, U.S.A. :-

One hundred and eighty-seven specimens of seventy-two species 
of fossils from the Devonian formation, and nine specimens of 
three species from the Niagara formation, of Olarke County, 
Indiana. 

S. W. Wilkins, Ottawa :-

Six species of fossils from the Oretaceous rocks of the Belly River 
district. 

(B.-Zoology). 

Sir William Henry Flower, K.C.B., &c., Director Nat. Hist. Dep., 
British Museum :-

Skull of Bull Gaur (Bos gaurus) from India. 
Skull of Indian Buffalo (Bos bubalus). 

Prof. D'Arcy W. Thompson, Univ. Ooll., Dundee, Scotland:-

One egg of the Great Black-backed Gull, two eggs of the Glaucous
Gull, one egg of the Kittiwake, and one egg of the Dovekie, 
all from Disco, Greenland j and one egg of the Kittiwake from 
Davis Strait. 
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Rev. C. J. Young, Lansdowne, O. :-

Specimen of Brunnichs Murre, shot on the St. Lawrence at R.ock
port, O. 

Three eggs of Cooper's Hawk, three of the Florida Gallinule, and 
three of the R.ed-winged Blackbird, all taken in eastern 
Ontario. 

T. J. Egan, Halifax, N.S.:-

Two specimens of the Black Rat (jV[U8 mttus) caught near 
Halifax. 

Two specimens of the R.ed Phalarope (Cr'ymophilus fulicarius). 

Dr. C, F. Newcombe, Victoria, B.C.:-

Ten specimens of three species of marine shells from British 
Columbia, not previously represented in the museum. 

-Walter Harvey, Thurlow, B.c':-

Four specimens of a rare marine mollusc (Voltttha1'J)a ampullacea) 
from Shoal Bay, B.C. 

J . H. Fleming, Toronto :-

Egg of the Black-footed Penguin (Spheniscu8 demersus). 
Set of four eggs of the Chickadee (Par'us atricapillus) from the 

Parry Sound district. 

F. A. Saunders, Ottawa :-

Skins of 220 Canadian birds and of five Canadian mammals. 

R.. H. Hunter, Ottawa:-

Two eggs of the Night Hawk found on the roof of a house in 
Gilmour St. 

W. B. Dawson, Ottawa:-

Small land shells from St. Paul Island, Gulf of St. Lawrence. 

W. T. Lawless, Ottawa :-

Adult female Murre (Uria t1'oile) caught in the ice at Kettle 
Island, Ottawa R.iver, Dec. 12, 1897. 

John Giles, Mimico, 0.:-
Curious variety of the House Sparrow, shot at Mimic0. 

Dr. James Fletcher, Ottawa :-

Specimen of a sponge (Clatlw'ia d,p1icata, Lambe) from Squirrel 
Creek, Prince Edward Island. 

G. B. Boucher, Fort Chimo, Labrador (per A. P. Low):-
Three eggs of the Gyr Falcon and three of the Semipalmated 

Plover. 
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CO!1 tl'iblltions 
to lOnsellm-

Seven mounted photographs of the nest and eggs of Canadian Co nt. 

birds, in their natural surroundings. 

(C.-Etlvnology). 

From the Department of Indian Affairs :-

A collection of objects of Indian manufacture from the coast of 
British Columbia and the North-west Tenitories. 

Commander Wakeham, Ottawa:-

Harpoon, spear, duck dart, waterproof skin and two floats, from 
the shores of Hudson Strait. 

"V. H. Porter, Fort Erie, O. :-

Nineteen specimens of aITow-heads, spear-heads, and other stone 
implements from Fort Erie. 

Malcolm i.\icKinnon, Thedford, 0.:

Three flint arrow-heads from Thedford. 

T. C. "Veston, Ottawa :--

Paint hag from an Indian grave in the N. W . T. 

C. N. Challand (per Dr. H. M. Ami) :-

Spear-head from lot 15, concession V., township of Woodhouse, N 01'

folk County. 

Christopher Nelson, Marburg, O. (per Dr. H . M. Ami):-

Stone amulet or ornament from lot 3, concession V., township of 
Walpole, county of Haldimand. 

Frank McCall, Simcoe, O. (per Dr. H. M. Ami) :-

Five arrow and spear-heads from lot 1, concession V., township of 
Woodhouse, county of Norfolk. 

By purchase ;-

(A. - P alceontology). 

Tusks and othel' remains of a Mastodon found by MI'. Challand at 
Marburg, Norfolk County, O. 

Twenty-three rare species of fossils from the Cretaceous rocks a~ 

Hornby, Denman and Vancouver islands, B.C. 
Three rare and almost unique crinoids, and one portion of a \'en

tromedian plate of a Coccosteus-like fish, from the Hamilton 
formation of Onta.rio. 
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Numerous specimens of fossil plants and hesh water shells, mostly 
D nionidre, from the interglacia.l deposits near Toronto. 

About 200 specimens of the rarer fossils of the limestones and 
shales of the Levis formation at St. Joseph de Levis, Q. 

(B.-Zoology). 

Specillien of the Golden Eagle, shot near Woodbridge, York 
County, 0, in November, 11:)97. 

Ruff and Reeve, shot, on Toronto Island bv :Mr. H. Humphrey, in 
'May, 1877. 

Set of (two) eggs of the Bald Eagle, taken at Sheet Harbour, near 
Halifax, N.S. 

Two eggs of the Ospl'ey, taken at Porter's Lake, neal' Halifax. 
Two eggs vf the .Great Black-backed Gull, from Grand Lake, N.S. 
Two eggs of the R:wen, from Truro, N.S. 
Set of (four) eggs of the Black-throated Green "Varbler, from 

Miller's "Voods, near H alifax. 
A small collection of rare recent shells. 
Set of (two) eggs of the Bald Eagle, taken in the north-east point 

of Raza Island, at the entrance of Toba Inlet, B.C., in May, 
1897. 

Sets of eggs of ten species of birds and a single egg of Leach's 
Petrel, all from Nova Scotia. 

Specimen of the Lesser Snow Goose, from Portage la Prairie, 
:Manitoba. 

Set of (three) eggs of the Duck Hawk, two eggs of Richardson's 
Merlin, one egg of the Prairie Falcon, and two eggs of the 
Long-billed Curlew, all from Alberta. 

Sepiostaires of three recent species of Sepia, for comparison with 
remains of Sepiadre from the Cretaceous rocks of the South 
Saskatchewan. 

(C.-Ethnology). 

Large baked clay pot of Indian manufacture, found in the town
ship of Eardley, Q. 

NATURAL HISTORY. 

Professor J. l\Iacoun makes the following report on the work done 
by him or under his immediate control, during the year 1897 :-

" Between the date of my last report and my departure for the field 
on June 1st, I was, owing to my assistant being engaged on other 
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work, able to do little morE' than attend (;0 the routine work of my Natural 

office and classify and arrange the mttu\'ftl history collections made histOl·y-Cont. 

during the previous · season. 

" During the past eight years I have not only been collecting and 
studying the flora of western Canada, but have been investigating the 
fauna as well. A part of the results of my botanical work has already 
been published, and the large collections of botanical specimens made 
have been mounted and placed in the herbarium, so that this is now 
very rich in western plants, and when the time comes for the publica-· 
tion of a flora of the western provinces, we have all the necessary 
m11terial on h11nd. . 

"Dming the seasons of 1894, 1895 and 1896, I worked up, in the field, Explor~tions 
th 1 h · t f h . . . b t W·· d h of prevIOus e natura IS ory 0 t e prl1lne reglOn e ween ll1nIpeg an t e years. 

foot-hills of the Rocky Mountains. In 1889,1890 and 1891, I studied 
the fauna and flora of the Rocky Mountains, and of that part of British 
Columbia lying along the line of the Canadian Pacific R,~ilway. In 
1893, I worked on Vancouvel' Island. The only portioI1 of the southo 

el'l1 part of western Canada thus remaining unvisited, was the region 
between the prairie and the summit of the Rocky MOllntains and this 
section you authorized me to examine hLst summer. 

"Tn all the years mentioned a,bove, I have lIad Mr. William Assistance ill 

S Ib 1 f fi ld · B·d I· . II d field-work. preac oroug 1 or my e a~slstant. CSl es 11Wll1g unflva e . 
powers of observaLion, he i" an accomplished taxidermist, and these 
qualifications have enabled him to render valuahle as;istance in syste
matically working up both the fauna and flom of Lhe regions we have 
visited together. Having in view from Lhe first the advisability of 
writing a complete catalogue of Canadian birds, I thought it wise to ha~e 
collcctionfi and observations made early in the spring, so that some-
thing might be learned of their migration-routes. This scheme 
has bE.>en carried out by lVIr. Spreadborough. He was stationed 
in the spring of 1892 at Indian Head, in 1895 at Moosejaw, in 1894 
at Medicine Hat, in 1897 at Edmonton, in 1891 at Banff, in 1890 at 
Revelstoke, in 1889 at Hastings, B.C., and in 1893 at Victoria, 
Vancouver Island. It will thus be seen that the range in longitude 
of the western birds ought now to be pretty well known, The sum-
mers being generally spent in moving through the district!> in the 
vicinity of the above stations, a complete knowledge of the birds that 
breed in the region in question has also been obtained. Collections 
of eggs and skins W6rs also made every year. 

"It has now become possible to prepare a catalogue of the birds of Catalogue of 

the whole Dominion, that will include not.es on their migration, birds. 
10 . 
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Natural summer haunts, nests, eggs and other interesting matters. The first 
history- Cant. £ I' I . I d 

Field-work. 

Poisonpd 
cattle. 

Work on 
Elbow River. 

part 0 t liS cata ogue IS now a most rea y. 

"Large collections of the smaller mammals have been made, and 
a catalogue of the species, giving their a.pproximate ranges, could 
now be produced, but owing to the diversity in local forms, years 
must elapse before an exhaustive "enumeration can be made. VI' e 
know definitely, however, the range of the greater number, and from 
the material now in hand, a preliminary report might be prepared 
at any time. 

"Besides plants, birds and mammals, collecti.ons have also been 
made of the reptilian fauna, and so far as was possible of the smaller 
fishes. 

" Having your instructions to complete my examination of the foot-
hill country south of Calgary, Alberta, I left Ottawa for Calgary Oll 

June 1st, last, and was able to commence work on the 6th of that 
month. Taking Calgary as a base, I began a list of the plants OCCUlT

ing there and made collect,ions of all the species in flower at that time. 
vVhen this was done, I was asked to examine into certain cases of 
cattle poisoning that had occurred at Jumping Pound and other points, 
causing great alarm among the ranchers. I reached Jumping 
Pound on June 11th, and en the afternoon of the same day went to 
look at some of the dead cattle and discover if possible the cause of 
death. There had been eighteen deaths iLt that date. After an 
examination of the flora, I founel there was or.ly one plant that could 
cause death by poisoning. This was a tall-growing Jat-kspur (Delphin
iu,m SCOPu,lo1'u,m), which is common in all the foot-hill country from 
the Highwood River to the Arctic Circle. So that there could be no 
doubt about the matter, I took a rancher with me and followed 
the cattle-tracks into the woods, where we found dead cattle and the 
renmins of partially eaten plants. The contents of the stomachs showed 
the stringy outside bark of the stems of larkspur. With these facts 
before me, I suggested to those interested that they should keep their 
cattle out of the woods in the early spring. No trouble is to be feared 
after the middle of June, when grass becomes plentiful. 

"On July 19th, I returned to Calgary, intencling to go south to 
Macleod, and was there joined by Mr. Spreadborough, who had been 
at Edmonton since early in April, making observations on birds and 
collecting their skins and those of small mammals. When I reached 
Calgary, part of the town was under water, in consequence of the pheno
menall heavy rains which had occurred. All the bridges between Cal
gary and Macleod were carried away, and tl~ere seemed little chance 
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of our being able to go south for some weeks. On considering the Natural 

work to be done, I sa.w that could I reach the head of the Elbow history-Cont. 

River I would do just !],s well as if I went to the source of Highwood 
River, so I joined the party of .MI'. A. O. "Wheeler, a Dominion land 
sUl'veyor, who was at that time going into the foot-hills with a large 
staff. 

" From June 21st to J'uly 24th, Mr. Spreadborough and I had our 
head-quarters in Mr. "Wheeler's camp, and made excursions with pack
hOl'!'les or on foot, as occasion demanded. On June 29th, we took pack
horses and ascended Bragg's Creek, the north branch of the Elbow 
River, to its SOUl'ce, and camped at an altitude of over 6000 feet. 
During the next five days we made excursions from our camp to num
erous points up to 8000 feet, and made extensive collections. As we 
were camped only a little over 1000 feet below the timber-line, we 
were able to study the fauna and flora above the timber-line and to 
note the transitions due to altitude. 

" Only three species of plants passed from the plains to the highest Character of 

summits, and ttll three extend far beyond tbe Arctic Cil'cle being at flora. 

home on the shores of the Arctic Sea. These plants are: Delphinium 
sCOpuloTum (Larkspur), Anemone multifida (cut .. leaved anemone), 
and A nemone hir's~~tissima (prairie 'crocus '). Most. of the 208 
forms seen above 6000 feet were boreal or farnot,thern species, but 
many of them were common in the marshes and thickets of the foot-
hills. Dry situations, even if exposed to cold winds, produced prairie 
plants, just as bogs and marshes produce arctic plants in the eastern 
provinces. 

" The bulk of the species were of northern origin, and the passage 
froll the prairie to the mountain summits was like that to be met with 
if one had walked north from Edmonton to the Arct.ic Sea. A few 
real alpine species were, however, found on ~loose Mountain above 
7000 feet, such as At"abis Lyallii, Claytonict megar'rhiza, Aplopappus 
BTanclegii, Townsendia PaTTyi, Rhododendron albiflon~m, StencmthiU1r. 
occidentale. All these seemed to be those characteristic of mountain 
regions further south, and are not found much further to the northward. 

" We had good opportunities of studying the smaller mammals and Distribution 

found that they wen~ quite local in their habits, but in all cases they liked ~a~~~~18. 
to be near water. The only form of the prairie and foot-hill region 
that reached an altitude of 7000 feet was the pouched gopher or' mole' 
as called by the residents of the country. This animal is universally 
distributed over the prairie region, but prefers the rich black 
earth on the sides of ravines in the south and on the borders of poplar 
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thickets to the north. A complete series of skins, taken at Edmonton, 
Moose Mountain at an altitude of 7000 feet, along the Milk River, 
Alberta, and at Indian Head, Assiniboia, show thctt we have but one 
form of this species. It was the same with the Spermophiles. No 
matter where Franklin's, Richardson's or the thirteen-striped species 
were seen, they never varied. It was not so with the sqnirrels and 
chipmunks. These varied as we left the plains, so that the higher we 
ascended the more distinct the forms became and the ea~ie[' to differ
entiate. 

" None of the prairie birds breed in the mountains, but such birds 
as the 'White·crowned Sparrow, the Pipet and the Gray-necked Finch 
were breeding above the timber-line, and on the extreme summits the 
White-tailed Ptarmigan seemed quite at home. 

"Out' mountain work was done between the first and second series 
of greftt min storms, and on July 5th, in a terrible storm, we left our 
camp for the plain. When we saw the mountains again they were 
buried in snow which remained for a week. On the moming of the 
7th, Mr. Spread borough went up the Elbow River thirty-one miles, 
and camped above the mouth of the Fisher Branch, where he had the 
mountains all around him. I joined him on the 12th, having walked 
over the pack-trail from our lower camp. Many interesting things were 
picked up and additional facts regarding distribution were recorded. 
Four days were spent collecting and exploring above the timber-line 
here and many additions were made to our collections, As usual we 
found Parry's Marmot and the Little Pika on the very summit of the 
mountains and always dwelling in colonies. 

"We returned to Calgary on July 19th, and aftet' packing up our 
specimens started fot' lVIacleod on the 24th. One day was spent 
there, supplies were procured and a team was hired to take us to 
Crow Nest Lake, seventy-two miles off. As we were ahead of the 
railway parties, we found the road in very poor condition aftet' the 
heavy rains of the preceding months. The water in the streams was 
still very higb, but we made all the crossings safely and reached the 
lake on the 28th. Our tent was soon pitched and work commenced, 
and while I occupied myself chiefly with botany, lVIr. Spread borough 
attended to the fauna, In both branches of our work we found a 
markecl change from the species seen at the source of the Elbow River, 
It would be apparent La the most casual observer that here the 
climatic conditions are different from those of the mountains 
further north, Our first trip was to the summit of the moun
tain north of Crow Nest Lake, and from this altitude we could 
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take in without difficulty all surrounding mountains and the Natllral 

It 
history-Cont. 

district characterized by yourself "'8 consisting of 'rough hills.' 
now became apparent to me why this region had such a peculiar flora. 
To the west, no mountains were visible, but far to the north up 
Michel Creek and Elk River snowy peaks were to be seen. 1'0 the 
south a large' mountain rose from the lake, but later examination 
showed that it stood alone and wn,s perfectly dry to its summit, which 
is 8600 feet above the sea. To the east, twelve miles off; was Turtle 
Mountain, n,nd beyond was the open treeless pmil'ie. Here, then, was 
the source of the continual winds at Macleod. 

" The peculiarly western species found in Crow N est Pass, and along Western and 

N h d ' h K d f 1 1 sOllth-western the ort an :Sout ooLenay passes were now accounte or anc t 1e plants. 

remarkable extension of such plD,ntfl as BaZsamor'hiza sagittctta and 
Fr'itillar'ia pudica and others far out on the south-western prairies 
was explained. Owing to the breaking up of the mountain ridges 
south of the Livingstone Range, the dry and warm winds from south
eastern British Columbia and Idaho have a clear sweep across the low 
summits and through the passes, giving both a climate and vegetation 
akin to that of a region much farther south. 

"During our stay at Crow Nest Pass, we ascended the mountains 
in the vicinity and found them all barren at their summits and wind
swept. Indeed at the altitude of over 8000 feet on August 4th, the 
air was hot and the sun's rays almost unbearable, yet a mile away, 
facing the north, we saw quantities of snow and a small glaciel'. An 
excursion made to that place hLter, showed a long exposed slope to the 
west and north-west, amI the snow on the northern exposures was the 
remains of the winter drifts formed by the constant winds from the 
west. During the five weeks "'e were in the pass we never ~aw 
clouds move from any point but the west. Often strong winds blew 
into the pass from other directions, but they did not reach nor aJfect 
the high clouds. With the dryness of the mountains, the flora took 
on a corresponding character, and all the new forms which were dis
covered belonged to the southern mountains, but were here not found 
at so high an al~itude ag further south. Amongst these were valuable 
medicinal plants such as Osmorl,im occidentaZis and Ferula dissoZuta. 
The mountains were so dry that the usual alpine cruciferolls and 
saxifragaceous plants were altogether wanting. 

"Later examinations showed tJlat all the watel'S of the higher 
mountains here entered rents in the strata, those of the north side being 
discharged by a large stream issuing from the mountain-side and 
flowing almost directly into Crow Nest Lake. An excursion 
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Natural was made on August 9th · to the t;now-field and glacier seen 
history- Cont. in the recesses of the high mountain to the south of the lake. 

Arter ascending the lake in a small boat, we climbed around 
Mountain the western shoulder of the mountain and ascended the stream 
sou th of Crow . . 
Nest Ln,ke. that enters the head of the lake. Four hours of chmblllg ·showed 

The Gap. 

Results of 
heavy rains. 

the glacier lying before us on the south, and about a mile further 
on we found the greater part of the water issuing from a cave in the 
mountain-side about 2000 feet below the summit. Shortly after, we 
were surprised to see an opening l'ight through the mountain to the 
south and west of the glacier. This opening was near the summit, 
and an arch of unknown thickness was formed by the rock over it. 

"After completing our examination of the region about Orow 
N est Lake, we moved on August 11 th twelve miles east to the' Gap,' 
close to the sulphur spring uncleI' Turtle Mountain. Between that 
date and the 22nd, we climbed all the mountains round and penet,rated 
into the hills, making collections of plants and trapping small mammals. 
Our work was completed by the 22nd, when we packed up and 
returned to l\tIn,cleod. The day after we arrived there we Wf'nt on to 
Oalgary, where aner our specimens had been arranged for shipment to 
Ottawa I dismissed my assistltnt and went up to Banff, there meeting 
the visiting member's of the British Association. On September 2nd 
I started for Ottawa and arrived there on the 6th. 

" The heavy rains of June and July amply fulfilled my forecast of 
1895, the drought was broken, as all the lakes and ponds in the foot
hills were again filled with water, and on the line of the Orow Nest 
Pass Railway, ponds that the wagon-road had gone through in 1896 
were found iwith six feet of water in 1897. I am informed that in 
October the ducks came back to the long deserted ponds [lnd seemed 
to be as plentiful a~ they were ten yeitrS ago. Grass in the foot-hills 
and on the prairie wa~ luxuriant. 

I?etermina- " The increased interest that is now being taken in botany in every 
twn of plants. f 1 D . . . . b h .. part a t 1e omllllon IS very encouragll1g, u t at t e same time It 

adds very largely to our duties, as scarcely 3, day passes that specimens 
do not arrive for determination. This consumes much of our time. 
In large parcels ,tIone, we named, during the year, nearly 2000 species 
of plants. Of these 650 species came from the DEpartment of Agricul
ture, British Oolumbia. The collections made by Mr. Low, Dr. Bell 
and myself last SUlllmer will be worked up by my assistant Mr. J. M. 
Macoun this winter, and this will occupy most of his time. My own 
time for the remainder of the wintel' will be required to complete my 
work on the birds of Oanada. 



DA.WSON. ] ~UMMARY REPORT. 151 A 

" My work on the Hepaticre and Lichens has progressed so far that Nattll'8.J 

h . It' h hIt h h' historv-Cont. anot er' season m t le eas 'ern provlllces, were t ese p an 8 reac tell' " 
greatest development, will enable me to complete Part VII. of the cata
alogue of Canadian plants. 

" Owing to the fact that I have had no regular office assistant dur- Herbariulll 

ing the past year, a smallcr number of plants than usual has been work. 

mounted and placed in the herba rium. .For the same reason, ,1 com
paratively small number of duplicates has been distributed and very 
few exchanges were made. 

"Three thousand three hundred and ninety-six 
were mounted for the herbarium as follows :-

sheets of specimens Number of 
plants 
mounted. 

Canadian .... .. .. . .. " ... 2,086 
Foreign .. . ..... ... . ........ .. . . ...... . . ....... . ... 472 
Cryptogams .. ... ........... . ... . .. " .... .. ........... 838 

Total.. . ....... ... ... .. .... ... " .......... 3,396 

"Two thousand seyen hundred !l.nd thirty-four sheets of specimens Number 

d · 'b t d I t bl'" t' 1 . distributed were lstn u e , part y 0 pu lC Instltu lOn8, part y to prIvate . . 
individuals in exchange for other specimens. 

"The principal universities and other publir; institutions to which 
specimens were !lent are :-

Hal'vard U ni versity. . . . . . . . . . . .... . . ...... . 
Missouri Botanic Gardens ... ... ... .. .... . 
United States National Museum .. ....... ... . . 
Botanical Museum, Copenhagen .. .. .. .. . ... .. .. . . .. . ... . . 
Kew Gal'dens. . . . . .. . . ... .. .. .... .. .. . . . . . ....... . 
Columbia College ....... .. .. .... . ... . . . . . ... . ......... . 
Catholic University, Washington. . .. . . . . . .... ... . . . 
University of Minnesota. . . .... . . .. ...... .... ..... . 
British Museum. . . . . . .... .. . . . .... . ...... . .. . 
Botanical Museum, Stockholm . : ........ . 
Agrjcultur~.l College, Michigan .... . 

130 
120 
174 
288 
180 
198 
308 
113 
73 

125 
70 

Dr. James Fletcher, F.R.S. C., Entomologist and Botanist to the RepOl·t by 

Experimental Farm, has kindly continued his services as honorary Dr. Fletcher 

curator of the entomological collections belonging to the Geological 
Survey, and reports as follows on these :--

" I have the honour to report that the entomological collections 
of the Geological Survey Department are in a good sta te of preserva
tion. Few additions have been made during the past year. With the 
exception of two collections from Dr. Robert Bell-one of Coleoptera, 
made in 1887 at Temagami Lake; the other, a collection of Lepidop
tera, made in Baffin Land and the islands north of Hudson Bay-no 
other insects have been collected by the officers of .. :.the: Survey during 
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the past season. Among Dr. BeH's insects were a few of great 
rarity. Two specimens of Chionobas Taygete were particularly accep
table, as this species was not previously represented in the collection. 
The collection of insects for the Banff museum has been much 
increased in value through the energy of MI'. N. B. Sanson, 
the curator, who during the summer collected no less than thirty dif
ferent species of diurnal Lepidoptera. Specimens of. these are now 
being spread to be pla,ced in this collection so that the species repre
sented may be shown from actual specimens taken in the Rocky 
Mountain Park at Banff. A few specimens also have been kindly 
given for this coll.ection by Mr. W. H. Danby, taken at Rossland, 
B.C., and Mr. C. De Blois Green, taken in the Okanagan Valley, B.C." 

MAPS. 

Mr. James White, geographer and chief draughtsman, reports as 
follows on the mapping work and related subjects :-

"During the past year Mr. C. O. Senecal has compiled portions of 
the ,Vest Kootenay, Manitou and Sydney Coal-field sheet,s and has 
autographed maps Nos. 619 and 621. 1\11'. L. N. Richard h,ts traced 
Sheets 126 and 129, Ontario, and 50, 56, 57 and 58, Nova Scotift, for 
the engraver, and has drawn a map of Western Nova Scotia for 
photo-lithography. Mr. ,V. J. 'Wilson has compiled and reduced 
material for the lIIap of the Dominion. Mr. O. E. Prudhomme has also 
been employed on the Dominion map and in making reductions for the 
new edition of the Yukon sheets. Mr. J. F . E. .T ohn~ton has com
piled and drawn the greater pOl'Lion of Sheet 121, Ontario and Quebec. 
Mr. W. 1\'[. Ogilvie was employed on general draughting work from 
June 9th to August 19th, when he was detached for rield-work as 
assistant to Mr. VV. T. Jennings, C.E. He. rejoined the staff 20th 
December. Mr. E. D. Bolton was employed on genentl dmughting 
from January 18th to April 30th. 

" During the year, nineteen new maps and a second edition of the 
, N orthem pOl,tion of the Lake of the \.y oods ' map have been pu blished . . 
Twenty new maps and a second edition of the three Yukon sheets are 
now being engraved or photo-lithographed. The stones for the' black' 
of sheets 42 to 48 of the Nova Scotia series have been engraved, but 
their publication has been delayed, pending the completion of the 
geological WOl'lL The unusual demand, owing to the gold discoveries, 
having exhausted the edition of the 'Northern portion of the Lake of 
the 'Woods' and' Yukon' maps, a second edition of the former, revised 
and corrected to date, was issued in April last, and a similar edition of 
the Yukon maps is now in progress and will be ready shortly. 
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"Owing to the pressure of other work, the [l'ogress of the new map Maps-Cone. 

of the Dominion. has been much delayed, but, it will, probably, now be 
completed within a few months. Reductions for the northern portion 
of this map were supplied to the Department of Railways and Canals 
to assist in. the correction. of the new edition of the map of that depart-
ment. 

" As Mr. Giroux's illness and death had left his work in the town
ships of Hawkesbury and Lochiel incomplete, I made in September . 
last, the surveys required for the portion included in Sheet 121, and 
also surveyed "few roads in the township of Loughborough, for the 
Frontenac map. 

" An enumeration of the maps published during the past year, or III 
course of preparation, is nppended herewith. 

Maps P"inteu in 1897. 
Area in 

sq uare miles. 
620 

594 
595 
596 
597 

British Columbia-Part of Trail Creek l\lining- Division-West 
Kootenay District. - -Scale 1 TUile to 1 inch ...... . ... . 

Ath9,basca and Peace River-Sheet I-Scale 10 miles to 1 inch ..... 
-Sheet II-
-Sheet III-

North-west Territories-Country between Lake Athabasca and 

208 
39,700 
39,700 
41,000 

Churchill River-Smtle 25 miles to 1 inch ........ '.. . . 137,100 
603 North·west Tel'l'itories-Doobaunt and Kaza.n Rivers and North-west 

Coast of Hudson Bay-Scale 25 miles to 1 inch...... . .......... 250,000 
619 North-west Tel'l'itories- ·Map of Sledge Routes, 1893 and 1804, Fort 

Ohurchill to Nelson River-Scale 25 miles to 1 inch.... .... .. 25,400 
621 North·west Territories-Diagram showing three positions successively 

occupied by the Centre of t.heKeewatin Glacier- Bcale 100 miles to 
1 inch ...... .. ..... . .......... . . , . . . .. .. . ... ... ........ .. 405,000 

227 'Western Ontario-Sheet 1-· Northern part of the Lake of the Woods 
(2nd edition)-Scale 2 miles to 1 inch. . . . . . . . . . . . . . . . . . . . .. . . . . . . 3,45~ 

570 Ontario-Sheet No. 125-French River Sheet-Scale 4 miles to 1 
inch... .... . ............. ........ .... .... ..... ........... .... 3,456 

606 Ontftrio -Sheet No. 13I-Lake Nipissing Sheet-Scale '1 miles to 1 
inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 3,156 

509 Ontario and Quebec-Sheet No. 138-Lake Temi~caming Sheet-
Scale 4 miles to 1 inch. . . . . 3,456 

590 Quebec- -Portions of Joliette, Argenteuil, 'ferrebonne and Montcalm 
Counties-Scale 4 miles to 1 inch. ... ................. . ...... . 

585 Lftbrador Peninsula-South-west Sheet- Scale 25 miles to 1 inch .. . 
586 -South·east Sheet 
587 -North-west Sheet 
588 -North-east Sheet 
592 Nova Scotia-Sheet No. 40-Sheet lim'bour Sheet-Scale 1 mile to 1 

607 

611 

inch ..... ....... . .......................... . ........ ... .. .. . 
Nova Scotia-Sheet No. 4l-Fifteen-mile Stream Sheet-Scale 1 

1 mile to 1 inch .... _ . . . 
Nova Scotia-Sheet 51 (and 52)-Ship Harbour Sheet-Scale 1 mile 

to 1 inch .......... . 

11 

3,350 
251,100 
251,100 
251,100 
251,100 

216 

216 
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Llfaps, Engraving or in P,·ess. 
Area in 

square miles. 
Dominion of Canada, 2 sheets, each 28" x 34", inoluding the Dominion 

from the Atlantic to the Pneific and from the International Boun· 
dary to Hudson Stmit and Great Bea,r Lake. 

604 British Columbia-Shuswap Sheet-Scale 4 miles to 1 inch. , ... , .. , .. 
605 Ontario-Sheet No. 126-Manitoulin Island Sheet-Scale 4 miles to 

1 inch., ""., . . " .. , ' , ... , ... , ... ,.... " " """." ... "". 
630 Ontario-Sheet No. 129--Missisauga Sheet-Scale 4 miles to 1 inch .. 
626 Ontario-iVIap showing- the occurrences of Iron Ores and other minerals 

in portions of the Counties of Frontenac, Lanark, Leeds, and Ren-
frew-Scale 2 miles to 1 inch ....... " '.,. , .......... , . .. . 

631 Quebec-Lievre River and 'l'empleton Phosphate District-Sheet 1-

6;400 

3,456 
3,456 

1,700 

Scale 40 chains to 1 inch, . , .. , , . , . , , , ... , , ' .. . , . , , .. , , . ' .. , . , .. ' 120 
632 Quebec-Lievre River and Templeton Phosphate District-Sheet 2-

Scale 40 chains to 1 inch. , .. , ' .. , , .. .. ' . , . , . , . , . .. , .. , . . 100 
593 Nova Scotia- -Sheet No. 42-Trafalgar Sheet-Scale 1 mile to 1 inch 216 
598 Nova Scotia-Sheet No, 43-Stellarton Sheet-Scale 1 mile to 1 inch 216 
600 Nova Scotia-Sheet No. 44,-New Glasgow Sheet-Scale 1 mile to 1 

inch .. , .. , . , , , . , , ... ' . , ... .. , , ., , . , . , , . , , ..... , ...... , .. , . 216 
608 Nova Scotia-Sheet No. 45-Toney River Sheet-Scale 1 mile to 1 

inch, , . , . , , , .. , , , .. . , ' ," , ,. """" ' ,. ", .. .." ., .,. .... 216 
609 Nova Scotia--Sheet No. 46-Pictou Sheet-Scale 1 mile to 1 inch ... , 216 
610 Nova Sce,tia-Sheet No. 47-Westville Sheet-Sca,le 1 mile to 1 inch, 216 
633 Nova Scoti!1.-Sheet No. 48-Eastville Sheet-Scale 1 mile to 1 inch.. 216 
631 Nova Scotia-Sheet No. 49--Musql1odoboit Sheet-Scale 1 mile to 1 

inch. ' . , . , . " , ... " . . "."." " ' . ' .. ..,. ".,.,." 216 
624 Nov!1. Scotia-Sheet No. 50--l\:Ioose River Sheet--·Scale 1 mile to 1 

inch, .... , . .. , " , , , . " . ... , .. , , , .. , . , . , , , , , .. , , .. .. .. .. 216 
635 Nova Scotia-Sheet No. 56-Shubenacadie Sheet-Scale 1 mile to 1 

inch, , , , , , , . , .. . , , .. ... .. , , . , , , ... , .... , . , . . .. . 216 
63G Nova Scotia-Sheet No. 57-Truro Sheet-Scale 1 mile to 1 inch..... 216 
637 Nov!1. Scotia- Sheet No. 58-Eat·ltown Sheet-Scale 1 mile to 1 inch. 216 

,Maps, Compilation Completed. 

Manitoba-Lake Winnipeg Sheet-Scale 8 miles to 1 inch ... , , . ' 
Nov(l. Scotia-Sheet No. 53-Lawrencetown Sheet-Scale 1 mile to 1 inch, 
Nova Scotia--NIap of 'Western Nova Scotia-Scale 8 nliles to 1 inch." ." 
Nova Scotia-Plans of Killag, Salmon River, Caribou, Goldenville and 

Oldham mining districts-Sc(l.le 500 feet to 1 inch .. , , .. ' 

11£('118, Compilation Incomplete .. 
British Columbia-West Kootenay Sheet-Scale 4 miles to 1 inch, .. ... , . 
W estern Ontario- ·Sheet No.4-Manitou Sheet-Scale 4 miles to 1 inch, . 
Quebec and Ontario-Sheet No. 121-Grenville Sheet-Scale 4 miles to 

1 inch, . ' ... , ... . . , , , , , ..... . ' ...... , , .... , . , ... , . , , , .. .. . 
Quebec-North-west Sheet of "Eastern Townships" Map':""Scale 4 miles 

to 1 inch ... ,., ...... , .. ' ... .. . , ",." .... , , ....... , .. , 
New Brunswick-Sheet 1 N.vV.-,Fredericton Sheet--Surface Geology-

Scale ,1 miles to 1 inch ... , .. , . " ., . ..... "., .. ," ......... .. 
New Brunswick -Sheet 2 S. VV.- Andover Sheet-Surface Geology-Scale 

4 miles to 1 inch, . . .. ................ "" " ., .. " .,. .,., ... . 
Nov!1. Scotia-Sheet No, 133-Cape Dauphin Sheet-Scale 1 mile to 1 inch 

" -Sheet No. 134-Sydney Sheet-Scale 1 mile to J inch ...... . 
" -Sheet No, 135-Glace Bay Sheet-Scale 1 mile to 1 inch, ,. 
" -Sheets Nos. 59 to 65,76,82,100 and 101-Scale 1 mile to 1 inch 
" -Sheets 54,55,66,67,68, 69-Scale 1 mile to 1 inch,." ... .. 

43,600 
216 

12,830 

6,400 
3,456 

3,456 

7,200 

3,456 

3,456 
216 
216 
216 

2,376 
1,296 
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LIBRARY. 

Dr. Thorburn, librarian, reports that during the year ended Decem- Library and 

bel' 31, 1897, there were distributed 9927 copies of the Survey publi- Publications. 

catiol).s, comprising reports, special reports and maps. Of these 7690 
were distributed in Canada, the remainder, 2237, were sent as 
exchanges to other countries. 

In addition to the above, the sales of publications during the year 
were 5843, for which $981.82 has been received. 

The number of publications received as exchange, was 2758, and 
the number purchased was eighty-five volumes, besides thirty-three 
periodicals subscribed for. 

The number of letters dealing with library matters sent out was 
1551, and in addition there were 749 acknowledgments. 

The number of letters received was 1168 besides 1228 acknow
ledg~ents. 

The number of volumes bound during the year was 135. It is 
estimated that there are now in the libraty about 12,000 volumes 
besides a large number of pamphlets. 

N OTE.-It may be stated that the books in the library can be con
sulted during office hours by those who wish to obtain information on 
scientific subjects. 

VISITORS TO MUSEUM. 

The number of visitors registering during the year 1897 has been Visitors to 
32,357, being a slight increase over that for 1896, and the highest yet Museum. 

attained. 

STAFF, ApPROPRIATION, EXPENDITURE AND CORRESPONDENCE. 

The strength of the staff at present employed is forty-nine. Staff. 

In May last Mr. R. VV. Brock was appointed to the vacancy in the 
technical class, caused by the death of Mr. N. J . Giroux. 
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AIJl'oPl'iati.on The funds available for the work, including appropriation for boring 
~~re.expendl- in Alberta, and the expenditure of the department during the fiscal 

year ended 30th June, 1897, were:-

Civil list ar>propl'iation . . . . . . . . . . . . .... .. . . .•. ..... 
Geologica.] Survey appropriation. . . . . . . . . . . . . . .... . .. 
Boring appropriation ............ , ... . . .. . .. .. ... . . . . 
Civi l list sahtries .. " ,. , ............. , . . ' . . . . . . 

Grant. 

cts. 

50675 00 
60:000 00 
7,000 00 

Explora,tjon and survey ... _ .... . ................... , .. ...... ,.. .. 
'Wageo of temporary employees ..... ... .... . .. , ..... . . 
Bo~inil' operations. .. . ............ .. , . .. ... • ..... . ... 
Pl'mtmg and hthography ........•.... ....... ..... ... , 
Pmchase of books a,nd instruments .. ...... ... . . ... . .... .. . 

:: chemicals and chemical apparatus .. ... , . . .. . . . .... . . . ' 
speCImens, . . . . . . .. . ....... ....... ...... . ......... .. . 

StationAry, mapping materials a,nel Queen's Printer .. _ . '1 ' , , ..... .. . . 
Incidental and othm' expenses .... ....... .. .. , ....... " ........... . 
Ad vances to explorers on account of 1897 -98 , . . . . . .. . .. , .. 

Less-Paid in 1895-96 on account of 1896'97 ... 

Expenditure. 

s cts . 

49,983 31 
19,066 91 

9,199 43 
7,000 00 

19,652 81 
1,176 08 

212 39 
37873 

1,445 52 
1,879 14 

16,250 00 

126,244 il2 
9,261 56 

116,982 76 
Unexpendec1,~alance civillis.t appropriation . . . : .... . ... ..... ' ... . 691 62 

, GeologICal Survey apprOpl'latlon .. ~-' '-' '-'l ---~ 
117,675 00 117,675 00 

The correspondence of the Department shows a total of 9160 letters 
sent, and 8803 received. 

I have the honour to be, sir, 

Your obedient servant, 

GEORGE lVI. DAWSON, 

Deputy Head (tnd Dincto1'. 
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To G. M. DAWSON, C.M.G., LL.D., F.R.S., 

Director Geological Survey of Canada. 

SIR,-I have the honour to submit herewith a brief report upon 
that part of the Districts of Rainy River and Thunder Bay which is 
{love red by the two geological map-sheets known as the Seine River 
sheet (No.6) and the Shebandowan sheet (No.9). The work upon 
these sheets was done by the late W. H. C. Smith and myself, with 
the able assistance of Mr. W. Lawson on most of the Seine River work. 

I have tIll) honour to be, Sir, 
Your obedient servant, 

W. MoINNES. 



N oTE.-The bearings th?'oughout this 1'epm't (we given with reference 
to the true meridian, 



REPORT 

ON THE 

GEOLOGY 
ON THE AREA COVERED BY THE 

SEINE RlVER AND LAKE SHEBANDOW AN MAP-SHEETS 

BY 

WILLIAM McINNES, B.A. 

IN'l.'HODUCTION. 

The greater part of the geological and topographical work in con- Field·work ~ 

nection with the Seine River sheet was done by the late W. H. O. k~11t~' H. . 

Smith, of this Survey, whose sad death before the work was com-
pleted necessitated the compilation of both geology and topography 
largely from his note books. 

Although it is believed that these notes have been £01' the most pat't 'Vork by W. 

correctly interpreted, yet they must of necessity lose something of Lawson. 

their value from not being written up by their author. Valuable 
work was also done by William Lawson, B.A., who was employed as 
assistant geologist during the greater part of the time spent upon that 
sheet. The work upon the Shebandowan sheet and a part of that upon 
the Seine River sheet was done by myself, assisted at various times by 
Mr. T. H. Wiggins, B.A., Mr. A. Oushing, B.A., Mr. A. P. Bull, B.A., 
and Mr. Lawson. 

Owing to the want of any topographical map of the region that was Want of 

at all correct, it was found necessary to make independent surveys of tOrPograptpical 
In Ol'ma Ion 

practically all the lakes and streams of any size in the entire district. 
In the compilation of this work the line of the Oanadian Pacific Rail-
way and the meridians and base-lines run by MI'. Niven of the Ontario 

, . 
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Orown Lands Department were found most useful as tie-lines, and 
other surveys were adopted wherever they could be made use of. 
All the important routes through the district were surveyed either by 
transit and Rochon micrometer telescope or by compass and micro
meter, and the smaller lakes lying off the main line3 wer'e put in by 
compass and boat-log. The portages on all important lines were chained. 
Although extreme accuracy cannot be claimed for these methods, they 
unite expedition with reasonable accuracy in a way which seemed to 
best serve the purposes required. Without specifying individual cases, 
which would occupy too much space, I IDay be allowed to say that our 
thanks for many courtesies are due to the various mine managers 
encountered, to the officials of the Oanadian Pacific Railway, the 
officers of the Hudson's Bay Compftny and to very many others whose 
kindness has helped along the work. 

TOPOGRAPHY AND GENERAL DESCRIPTION OF THE 
DISTRICT. 

The area treated of in the present Report comprises a tract of 3456 
square miles, lying to the west of Thunder Bay, Lake Superior. It 
may be roughly described as extending from Port Arthur on the east 
to Rainy Lake Oil the west, and from the Canadian Pacific Railway 
on the north, southwards to a few miles south of the township of 
Moss. The eastem half lies in the District of Thunder Bay and the 
westem half in the District of RaillY River, the boundary line between 
the two nearly coinciding with the line d division between the 
Shebandowan and Seine River geological sheets. 

TOPOGRAPHY. 

The general elevation of the whole district, with the exception of 
its south-eastern corner, where it slopee down towards Thundet· Bay, 
is between thirteen hundred and sixteen hundred feet above sea-level 
or from seven hundred to a thousand feet above Lake Superior. Its 
topographical features cn.n he almost surely predicated from its geology. 
The greater part is occupied by Archrean rocks, with only a small area 
in the south-east corner where the flat-lying Animikie rocks overlap. 
The area occupied by the older rocks is c:haracteri7.ed by low, rounded 
hills with the softened outlines which the Archrean everywhere, 
usually presents, while the region covered by the Animikie rocks 
show" table-topped hills and escarpments with perpendicular faces and 
sharply angular outlines. Almost everywhere about the heightof
land, extend broad expanses of muskeg in which the various rivers 
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take their rise and from whose abundant water-supply they are, at 
very short distances from their sources, augmented to streams of con-
siderable volume. Small lakes are very numerous and, with their Small lakes 

. k hI' f h' d' . abundant. conllectlllg streams, ma e t e exp oratIOn o' t e lstnct compara-
tively easy, by providing canoe-routes in almost all directions through 
it. These, though not always very desirable routes of travel, yet 
render passage possible through large tractg which without their aid 
could be explored only at great expense of both time and money. 

OULTIVA'l'ED AREA. 

The region generally is still uncultivated. In the south-eastel'll Cultivated 

portion bowev9r, in the townships lying to the west of the towns of area small. 

Port Arthur and Fort William, farming is successfully carried on, 
special attention being devoted to root-crops. Beyond these town- Country 

ships the inhahitants are confined to the employees of the Oanadian sparrsedly 
seLt e 

Pacific Rail way located at small stations along the line, a little settle-
ment of mill bands at Savanne, the miners employed OIl the Sawhill 
Lake properties and scattered bands of Ojibway Indians who make a 
precarious living by hunting and fishing eked out by a very limited 
cultivation of potatoes on their reserves. 

INDIAN HESERVES. 

There are foul' of these GoverIlment reserves f01' Indians within the I d' 
n Ian 

district under consideration, situated at Sturgeon Falls, at Island Falls, reserves. 

at the junction of the Fire-steel and Seine rivers, and on the west 
side of Lac des Mille Lacs. Of these the first and last only are per
manently occupied by Indians. The reserve at Sturgeon Falls is 
situated on the both banks of the Seine River and embraces a large 
area of good land, but merely a narrow-strip along the immediate bank 
of the river is cleared and only small patches of this are cultivated in 
a desultory way by the Indians. 

The retierve at the junction of the Fire-steel and l::leine rivers, 
though lying in an area of good land is not permanently occupied by 
the Indians and is not cultivated by them. 

On Lac des Mille Lacs the reserve is also situated on good farming Land suitable 

land at Poplar Point, on the west shore of the lake, seven miles from for farming. 

Savanne station, on the Oanadian Pacific Rail \Va.y. A large clearing 
was made here under Government supervision, and some instruction was 
gi ven the Indians in agriculture, but at the present time only a small 
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field is kept annually under culti vation, and it is only at the time of 
the yearly treaty-rayment that the Indians are found in any numbers 
on theit, reserve. For the remainder of the year they at'e widely 
scattered over the country, during the winter hunting and trapping, 
and during the summer encamped on some lake which affords the best 

Fish. prospect of a supply of food. Fish, caught chiefly with nets, fOt'm the 
staple diet of the Indians during the greater part of the year. In the 
early autumn there is a general migration to the lakes, that furnish 
wild rice, where there is the double advantage of plenty of rice for 
soup and an abundance of ducks of various kinds which gather about 
the rice beds. There are no Indian schools in the district, though 
Indians who can both read and write are met with. These have been 
educated at the mission at Fort William, or at the school at Lac Seul, 
or have been instructed by friends who have enjoyed the advantages 
of one of these schools. 

Indians not 
progressi yeo 

Pl'incipal 
rivers. 

Quetico and 
Pickerel 
rivers 

The outlook for the future of the Indians of this district does not 
seem to be a very bright one. They are slow to avail themselves of 
the advantages offered by the Government towards their settlement 
as agriculturists, preferring to gain a precarious livelihood by hunting 
and trapping to settling down to steady work upon their reserves. 
The vices of civilization they acquire with ready aptitude, but are 
too indolent and improvident to care to bear any of its burdens. 

PRINCIPAL RIVERS. 

The largest rivers within the region of the map-sheets are the 
Seine and the Kaministiqllia, the first belonging to the Hudson Bay 
watershed, and the last to the St. I,awrence. Their head-waters, known 
as the Savanne River and the Dog River respectively, overlap and 
at a number of points approach within It mile or less of one another. 
They are both navigable by canoes almost to their sources, as their 
head-waters lie in a muskeg-covered area which supplies them with a 
good volume of water even a few miles from their sources. Falls and 
rapids are numerous on both rivers capable of affording good water
powers all along their courses, excepting those parts lying in the mus
keg area neat' their sources. These two streams with their 
tributaries drain almost the whole of the area covered by 
the map·sheets. The Quetico and Pickerel ri vers drain the area im
mediately to the north of Hunters Island j the Pipestone, a limited 
area south of Seine Ri vel', in the westel'll part of the Seine River sheet j 
the Turtle River, an: area in the north-west and the head-waters of 
the English River, a few square miles lying about Scotch Lakes. 



LAI{ES, WA'fERFALLS. 9 H 

LAlms. 

The largest lakes in the district are Lac des Mille Lacs with an Arerrs of 
. '1 D L k . h f fif larger lakes. area of ninetY-SIx square ml es, og a e WIt an area 0 ty·seven 

square miles, 'White Otter Lake thirty-five square miles, Shebandowan 
Lake twenty-five square miles, Greenwater Lake fourteen and Pickerel 
Lake thirteen square miles. The depths of these lakes is generally 
great as compared with their size. The greatest depths reached in a 
number of soundings in these lukes is as follows :-

Steep Rock Lake .. 
Dog' Lake ........ . 
Sturg'eon Lake. .. . . . . . 
White Otter Lake . . 
Quetico Lake.. . .... . . . .... .. .. . .. .. . 
Batchewauung" L ake . . . . . . . . . . . . . .. '" 
Clearwater L ake \V €Rt ... 

French L ake . . . 
Ka.sakokwog Lake .... 
Crystal Lake ... 

Feet. 
210 
221 
210 
166 
120 
114 
100 
73 
80 
60 

The largest lake, Lac des Mille Lacs, is comparatively shallow, its 
general depth being not more t.han thirty feet. 

VI' A'fERFALLS. 

Throughout the whole region there is a well-marked accordance be- Streams 

tween the general course of the waterways and the strike of the rocks, follow strike 
of rocks. 

this strike representing not original bedding, but planes of schistosity 
and shearing. The general character of the watel'-courses is that of 
series of litkes connected by short rapids and falls and even where 
lake-expansions are absent and the stream.s preserve their river-like 
character they still present an alternation of long stretches of sluggish 
current and short rapids and falls. A few of these falls are notable. Falls. 

The falls of Kakabeka on the Kaillinistiquia River, with a height of 
119 feet, possess a natural scenic beauty seldom excelled and are 
economically of interest as affording a very fine and easily accessible 
water-power. On the same river just below Dog Lake there is a 
descent of itbout 350 in a series of rapids and falls which would also 
afford a magnificent water-power should occasion arise for its utilization. 
The Seine River throughout its length presents a series of falls which 
would be of va] ue fot' power. Notable among these are Sturgeon Falls, 
Oalm Falls itt the head of N onwatin Lake, Steep Falls, at the head of 
Steep H.ock Lake, Lynx-head Falls and Island Falls all of which are 
sheer falls and some of considerable height, the highest, Steep Falls 
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having a perpendicular pitch of about forty-five feet. In addition to· 
these there are on almost all the rivers in the district falls which could 
be utilized for power should a demand £01' this arise. 

There are no high elevations anywhere within the district. The 
highest region is that about the height-of-land on the north side of 
the Oanadian Pacific Railway, between the waters flowing into the 
Atlantic Ocean by the great lakes and the St. Lawrence River and 
those flowing into Hudson Bay by Rainy Lake, Lake of the 'Woods 
and Lake Winnipeg. The low rounded hills in this vicinity rise to .. 
heights of between 1600 and 1700 feet above sea-level and the general 
level along the height-oi-land is between 1500 and 1600 feet. 

NORTHERN AND SOUTHERN AREAS COMPAHED. 

Throughout the district a marked contrast is noticeahle between the 
northern and central and southern parts in respect to the relative 
luxurhlllce and variety of their vegetation. The northern areas are 
largely expanses of fiat, swampy land with low rounded hills of gneiss. 
The vegetation is eomparati,-ely stunted and many of the forest trees· 
growing freely in the southern area, particularly along the river valleys, 
are entirely absent in the northern region. The maplfl, elm and ash 
are instances of these. The section througl. which the Oanadian Pacific 
ltailway pa~ses is a good sample of the general character of the northern 
area and an inspection of this gives no true impression as to the scenic 
beauties or agricultural possibilities of the other part of the region. 

Land suitable Throughout its southern and central parts are many very charming 
foragricultUl'@ lakes and extensive areas of land quite susceptible of cultivation, 

though the rigoUt' of the climate will always act to some extent as a. 
bar to its settlement by agriculturists. The large muskeg areas of the 
north seem to be very generally due to extensive impermeable clay 
beds which underlie the surface soil and prevent the nat.ural drainage 
of these sections. The influence of these large slVanlps must be very 
considerable in lowering the general temperature of all the surrounding 
country. 

Game and fur
bearing' 
animals 

In the townships lying along the Kaministiquia River and 
between it and Thunder Bay, general farming is engaged in with 
good success, and there are numerous areas further inland which only 
await means of transportation and a market to convel'~ them into 
equally successful agricultural communities. 

\VILD ANIMALS. 

Of the larger wild animals occurring in the district, moose and 
caribou are the most imporlant for food. Moose are plentiful in 
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certain parts of the region, particularly in the valleys of the Atekokan 
and Lit,tle Turtle River, in the country lying to the south of She
bandowan Lake and along the upper stretches of the Matawin River. 
Caribou range all over the area and are fairly plentiful. Red deer 
are only occasionally met with and are confined to the southern part. 
Among the fur-bearing animals are black bears, which are rather 
numerous, ben.ver, otter, fox, mn.rtin, mink, lynx and skunk. All of 
these are trapped by the Indians during the winter months when the 
fur is in condition, and the sale of the skins furnishes them with 
almollL their only means of trading with the outside world. Wolves, 

which follow the red deer generally, are scarce. 

Ducks in great variety are plentiful, and many of them nest in the 
district. 

In most of the clear-water lakes gray lake-trout are abundant, and Fish 
. I fi h 'k 1 . II . b th 1 k d abundant. Jac{ s or pI e are It most ulllversa y present In 0 a es an 
streams. Brook trout are confined to the wn.ters flowing into Lake 
Superior, and occur only in the smaller streams flowing into Thunder 
Bay. Don~ or wall-eyed pike, known locally as pickerel, are found in 
most of the lakes, and whitefish in many. Sturgeon are caught in 
some of the lakes bordering Hunters Island, and ascend the Seine 
River to Sturgeon Falls, where they are taken by the Indians with 
the spear. 

FOREST GROWTH. 

The principal forest trees of the district, arranged simply in order LIst of forest. 

of their respective abundance, n.re : . rees. 

Banksian Pine ................... .. ... . . .... . . Pinus Banksiana·. 
Black Spruce ......... .. . .. ,. . . . . . . . . . . . . . ... ... ... . . Abies 7Iige1·. 
Balsam Spruce . . . . . . . . . . . . . ...... . . . ... .. .... A bies balsamifera. 
White Spruce . . ...... . ...... .. ....................... . Abies alba. 
Poplnr .... ... . . . .... Populus t"emuloides and P. grandidentata. 
White Birch . . .... .... . ............ _ .... .. . . . .. . Betula papyr«cea. 
Pine ... . . ................ _ .. . . • . .... . Pin"s alba and P. 1·esinosa. 
CedAor .. .. .. . _ . ... .. . . .. . . _ .............. Thuya occidentalis. 
Tamn-rack.. . . . . . . . .. ...... .. .. . ..... ... . .... Larix A me1'i.cana. 
Ash ... ... ... . ... . ........................ F"a,cinus s(t1nbucijo/-ie,. 
Balsam Poplar .............. . .. . .. ..... . _ . . Popul1ls balsa.mifera-. 
Elm.. .. ... . ... . ...... . . ... . . .. .. . ....... .. Ulmus Ame,·icana. 
lVIaple .. .. .. . ........... . ... .. . . ...... . . . . ... ... . .. Ace>' ,·ubrwm. 
Oak. . . . . . . . . . . . . . . . . . . . . . . .. . .... . . ........ Quercus 1MeI·oca'pa. 
YeJ!ow Birch. . . . . . . . • .. ... . .... . Betula. lutea. 

The origi!ln.l forest trees have been burnt off over large tracts, and 
here, in addition to many of the forms mentioned abovfl, are found 
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mountain ash, wild cherry, sumac, and many smaller shrubs and trees. 
Along the water-courses are found alder, red osier, dw[]'rf birch, &c. 

~rrees suitable The trees of sufficient size for merchantable timber, have been for 
.fOI' pulp-wood_ - b h 

Oanoe-I'onte 
from Lake 
,Superior to 
Lake Winni
peg_ 

Pal't of rou te 
abandoned in 
1870. 

Facilit3.ted 
constl'llction 
·of Oanadian 
Pacific Rail
w ay. 

the most part either burned by forest fires or cut away, ut t ere 
remain large areas covered by trees suitable for pulp-wood. 

ROUTES OF TRAVEL. 

One of the main canoe-routes between Lake Superior and Litke 
Winnipeg which formed a connecting link between east and west for 
the nOI'Lhern half of the continent before the building of the Canadian 
Pacific Railway, passes through this region, and consequently descrip
tions of the general character of the country and brief allusiuns to its 
geology are common in the writings of the early trayellers. Prior to 
the construction of the wagon road known as the DR,w30n road, between 
Port Arthur and the foot, of Lake Shebandowan in 1870, one of the 
main waters to the west, an alternative one to that by Pigeon River 
and the Boundary Lakes, followed the course of the Kaministiquia 
River to its sourCtl in Dog Lake and the Dog River upwards for twenty 
miles to Prairie Brook. This small stream and a series of lakes with 
connecting portages were followed to the Savanne River and that river 
to Lac des Mille Lacs. Crossing Lac des Mille Lacs the route followed 
Baril Bay and portage to Baril Lake and this lake and Brule portage 
to Windigoostigwan Lake. From the extreme western end of this lake 
French portage led to French Lake, which connected by river with Pick
erel Lake, whence Pine portage led to Dore Lake and Deux Rivieres 
portage and two small bkes and streams connected this lake with the 
larger body of water known as Sturgeon Lake. The route then followed 
the Maligne Hiver, Lac la Oroix and the Namakan River and lake to 
Rainy I.ake. After the building of the Dawson road, in 1870, the part 
of the route by the Kaministiquia River and Dog Lake was abandoned 
and a forty-one mile portage along the wagon rO:l.d from Port Arthur 
to the foot of .Lake Shebandowan ,,:as substituted. From Shebandowan 
Lake a portage of three-quarters of a mile led to Kashaboiwe LakE', 
wihence by a portage of a mile Lac des Mille Lacs was reached at its 
south-eastern end. From Lac des Mille Lacs westward the old route 
indicated above was followed to Rainy Lake. Although it seems at 
the present day almost absurd that the idea should have been enter
tained that the commerce b"tween ·east and west could be carried over 
this route, yet it servcd a useful purpose for a time and when its abandon
lUent was inevitable it rendered valuable service in facilitating the con
struction of the Canadian Pacific Railway. Indeed without this route 
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for the carriage of men and supplies the building of the road would have 
been a much more arduous undertaking. In the days of its greatest 
activity between the years 1873 and 1878, all the principal portages 
were made by means of horses and wagons kept on the ground for 
that purpose and the lakes were traversed by steam tow-boats with 
barges for freight. 

GEOLOGY. 

Swnmary. 

The Geological formations represented in the region covered by this Geology •. 

Report are as follows, in descending order :-

Surface deposits of glac;ial and lacustrine origin. 
Animikie. 
Steep Rock Series. 
Keewatin. 
Ooutchiching. 
Laurentian. 

The most widely distributed of these is the Laurentian which occupies Al'ea.s. 

h 1 f h f h · Th K .. . occupIed by' more t an t Iree- ourt sot e entIre area. e eewatm IS next m different 

extent, covet'ing the greater part of the remaining one-fourth, with bu t formations. 

limited loaa,l areas of Ooutchiching, Steep Rock Sel'ies and Animikie. 

It is proposed to consider these geological formations in the reverse 
order of that followed in the above enumeration and to describe as 
briefly as possible their relations to each other in so far as it has been 
found possible to determine these. In the main, the conditions found 
by Dr. A. O. Lawson in the Rainy River region have been found to 
hold good for this region, and his admirable description-\(' of the relations 
between the series there will apply generally here also. 

LAURENTIAN, 

The Laurentian preserves everywhere in this region the same general General 

aspect. It is made up of granite-gneisses which vary in the presence Lst:~;I~~an 
or absence of hornblende and in the distinctness of their foliation, but homogeneous. 

which are recognizable as Laurentian gneisses wherever seen. The 
typical rock of the great Laurentian areas, away from the contact of 
other formations, is a biotite-granite-gneiss made up of quartz, orthoclase, 
plagioclase and biotite, generally distinctly foliated and banded with 

" Annual R~port, Geol. Surv. Can., vol. III (N.S.), 1887·88, part F. 
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finer and coarsel·layers. The last-named characteristic is not, however, 
always present; great a reas occur where the gneiss remains quite 
uniform and lacks altogether the banded structure above refelTed to; 
nor is the distinct foliation a constant feature; in the central portions 
of large areas, particularly in that occurring on the Seine River sheet, 
about White Otter Lake, this foliation is often very obscure or even 
altogether absent, and the rock becomes a non-f()liated biotite-granite 
The non-foliated, central portion merges gradually, at varying di8tances 
from tbe edge of the area, into well-marked gneiss, the latter evidently 
a phase of the granite produced by stress and incipient flowage. 

Subdivisior: The division of the Laurentian classed on the accompanying maps as 
of LaurentIan I bl d . h h ' h . d f "d . -difficult. )Orn en e-gnelss, t oug m t e mam rna e up 0 gramtOi -gneisses 

MiOl'osco\,ical 
examinatIOn 
necessary to 
-determine 
rocks. 

Q.uartz-mica
diorite. 

composed of quartz, orthoclase and homblende, embraces locally areas 
of quartz-diorite which it has not been found possible to separate from 
the main mass_ These vary in colour from bright red to dull greenish
white and are composed of quartz, plagioclase, orthoclase and horn
blende, or, in many cases chlorite, an alteration product of biotite. 
These chloritic plagioclase rocks are so invol ved in the field with the 
hornblende-granite and gneisses that the whole have been included 
under one classification. The plagioclase phase seems to be largely 
confined to the marginal, sheared and crushed areas bordering the 
Keewatin bands and is notably developed in the area lying to the 
north of 8teep Rock Lake, about Moose Ln.ke both north and south of 
that lake, and at the edge of the Greenwat.p.J' Lake and Shebandowan 
Lake areas. In most cases these quartz-diorites and quartz-mica
diorites have all the general characters of gl'l1nites, and would probably 
in almost every case be so classed in the field, their dioritic character 
being recognizable only on microscopic examination of thin sections, 
when the felspar is found to be largely plagioclase with, generally, 
however, a proportion of orthoclase, the relative aIDount of each £ebpar 
varying so as to constitute true granites on the one band and diorites 
on the other. 

Thin section No. 10, from the small lake south of Steep Rock Lake 
and between Lake Margaret and the Atikokan Ri vel', and No. 11 from 
the Seine River above Steep Rock I,ake are typical of the plagioclase 
type of these rocks. 

No. 10 is described by Mr. Ferrier as "a quartz-mica-diorite con
sisting chiefly of plagioclase and quartz, the plagioclase greatly decom
posed and the quartz much granulated. Plagioclase filled with little 
scales of sericite. Bisilicates originally present now almost all altered 
to chlorite, but both biotite and hornblende were apparently there," 
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and No. 11 itS a "quartz-mica-diorite, exceedingly shattered and 
crushed and considerably altered, sericite largely developed. Minerals 
present-quartz, plagioclase, biotite, hornblende, chlorite, etc. Very 
similar to No. 10." 

Ft'om the same area, about six miles east of the last, thin section HOl'l!blende

No. 30 is thus described by Mr. DreRser: "In the thin section this ~~~i~;~
rock is seen to consist chiefly of felspar, a little of which is twinned, 
quartz, chlorite and calcite. Orthoclase is in fairly well· defined grains 
separated by a mosaic of quart;;: grains. Its decomposition is shown 
in many places by numerous crystals or small areas of mica (probably 
sericite) whose longer axes are generally parallel to one or other of the 
crystallographic axes of the orthoclase. It is not easy to determine the 
relative proportions of the two felspars but both are evidently present. 
The quartz shows distinct strain shadows in a few of the larger grains, 
but more of it is in finer grains, often with an advanced cataclastic 
structure. The chlol·ite and calcite are probably decomposition pro-
ducts of the primary hornblende. The gneissic structure of the rock 
is clearly shown. It is a hornblende-granite-gneiss." 

This hornblendic series grade~, generally insensibly, into the biotite- Alteration 
. . d . f . I t h rocks makes carryll1g graU\t'~s an gneIsses, ormll1g amos everyw ere 'a more or determination 

less broad band intervening between the biotite-gneisses and the Kee- difficult. 

watin belts. Approaching the Keewatin the hOl'llblende-granites are 
generally extensively altered, including in their composition appar-
ently material derived from the basic Keewatin rocks. The principal 
areas of these rocks which occur in the region under consideration com-
prise that lying to the east of Steep Rock Lake and those south of Green-
water Lake. The former area forms the termination of a broad 
tongue of the Laurentian enclosed on both sideR by Keewatin belts. 
Without doubt there are included in it rocks which were originally 
Keewatin, The extreme deformation which these have undergone 
and their intimate infolding with the granite-gneisRes has rendered it 
impracticltble, without much more detailed work than it has been found 
possible to devote to the region, to separate them. In this set of 
rocks occur many of the gold-bearing lodes of the Sawbill region. 

In the area south of Greenwatet', the incorporation of material Area south of 

from the basic series is not so observable. The rocks are in the Gl\eeAnwhater 
c 11e y orn-

main hornblende-granite-gneisses with some biotite, and shew the ex- b1ende-g.l'a-
nlte-(YneISs. 

tremely mashed and altered forms of the Moose Lake area only close 0 

to the contact with the Keewatin j they, however, often contain 
plagioclase and in some cases in a preponderating degree. On Shelter 
Island, which lies near the edge of the gneiss area, the rocks gener 



Granites 
changjng to 
diorites near 
contact with 
K eewatin. 

Probable 
small area of 
Keewatin 
schists on 
Whitefi.h 
Lake. 

16 H WES'l'ERN ONTARIO. 

ally exposed are strikingly red in colour from the large proportion of 
bright red felspar. They appear in the field to be bright red, horn
blende-granitoid-gneisses, without distinct foliation. Specimen No. 
9, from this locality, MI'. Ferrier describes as a quartz-mica·diorite; 
chief constituents plagioclase, microcline, chlorite derived from mica 
and hornblende (1), titanite, epidote, a.patite, a little iron ore largely 
altered to leucoxene. 

This rock appears to be of the chat'acter of granodiorite or tonalite. 
FelsplLr stained a deep-red colour. As in other areas of the granitoid 
rock in the district, there are here, in the zone nearest to the contact 
with the Keewatin, rocks showing plagioclase and orthoclase in different 
proportions, probably every gradation occurring from true granites to 
diorites. Specimen No.5 is from the same gneiss area near the con
tact on Grouse Lake, about eight miles to the south-west of the last 
noted locality. It has the appearance, in the field, of a rather soft, 
massive, red and green crystaline felsite merging into a hornblende
granite. It is described as a crushed and granulated granite gneiss, 
the granulated material consisting chiefly of quartz, orthoclase, micro
cline, plagioclase, titanite, hornblende, mica, etc., microcline, as would 
be expected in such an extremely crushed rock, is exceedingly abun
dant, chlorite and epidote are abundantly scattered through the rock 
and crystals of pyrite are plentiful. The parallel arrangement of cons
tituent grains is marked; mica and hornblende chloritized. 

On the Shebandowan sheet, the Laurentian gneisses have been repre
sented as extending to the extreme north-eastern edge of the map. 
Although they were seen only for about eight miles north of the extreme 
northern bay of Dog Lake, their further extension was inferred from 
the continuous section exposed on Riviere des Iles where they strike 
a few degrees north of east and extend far beyond the edge of the sheet, 
to Lac des Iles. Accounts since received from Indian traders, who have 
travelled through that district, and who describe certain rocks occurring 
on Whitefish Lake as slates or schists, make it quite probable. however, 
that a band of Keewatin schists may come in here, though it must be 
limited in extent. The section Reen on Boulder Brook rather encou
rages this view, as the Laurentian gneisses exposed along its course 
become fine black biotite-gneisses not unlike those which elsewhere 
often characterize the approach to a contact with Keewatin schists. 
At the north end of Lac des Iles, associated with the regular 
Laurentian biotite-gneisses, are certain massive hornblende rocks and 
rocks made up of a triclinic felspar and biotite mica, with sometime~ 
a little quartz. These also characterize a departure from the Lauren-
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tian type of rocks, showing that Keewatin rocks probably come in 
further north. 

Drift found along the uppet' courses of Dog Rivet;, west of the head D~'ift fmm 

Lac des Isles consisted partly of the debris of Nipigon rocks, red clay- ~:~;gg~:;;:tS 
stone·porphyries etc., probably indicating that ~he edge of the overlap- of Dog Rl\'er. 

ping N epigon series is at no very great distance to the north-east, as 
these rocks are friable ill character and will not bear transportation 
for any great distance without disintegration. 

The smaller lenticular area of gneisses and granite occurring on She
bandowan Lake, though isolated, is probably of the same age as the 
greater gneiss areas. It is referred to more particularly on another 
page in this report. 

The still smaller bosses of granite occurring in Moss Township, at 
Round L ake, at Peewatai Lake and south of Dog Lake, though pre
senting some differences lithologically from the gneisses generally, are 
probably also of the same age. 

The small areas of granite occurring on the west shore of N onwatin 
Lake, two small areas on Lake Margaret, two on the east shore of 
Steep Rock Lake, two on the east shore of Lac des Mille Lacs, and 
two south-east of Osmaire Lake, are either continuous with the main 
Laurentian areas which they adjoin 0\' are evidently off.oshoots from 
these areas. The granitic intrusives occurring in limited exposures at 
Harold Lake, at Gabawy Lake and on Whiskey Jack Lake, though 
their entirely isolated positions in the midst of Keewatin belts pre
vents any certain statement as to their affinity, yet show the same 
relations to the inclosing Keewatin and probably belong to the same 
period of intrusion as the gneisses generally. 

COUTCHICHING. 

The Coutchiching of Lawson, in its extension eastward through the Eastw~rd 
area covered by the Seine River sheet, changes gradually to a set of 8'ot:~chi~f~g 
rocks which, on the Shebandowan sheet and tlll'oughout the easterly changin~ to 
h f h S · R' h h d L . Ln.urentlan tree-quarters 0 t e eme lYer s eet, ave oeen mappe as aurentlan gneisses. 

gneisses. They have been so mapped in these localities because the 
COl1rse, biotite-gneisses which cut and are interlaminated with the fine 
black biotite-gneisses resembling Coutchiching, greatly preponderate 
in volume. In the Rainy Lake Coutchiching, no intrusion of these 
rocks has been observed, but the aspect and relations of the Coutchich-
ing, as seen in its eastern extension there, makes it probable that the 
granites are present at no very great distance below, and that the 

2 
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')xtreme gneissic form of these rocks is due to this proximity. For, 
going eastward we find that intrusions of coarse white pegmatite-like 
granite-gneiss become more and more frequent, and the proportion of 
fine black biotite-gneiss and hornblende-'gneiss or schist correspond
ingly decreased in volume, until a point is I'eached where the coarser 
gneiss so largely predominates as to lead to the mapping or that 
portion as LaUl·entian. 

The prevailing aspect of the rocks in this easterly section is that of 
stratiform fine and coarse gneisses with, however, everywhere evidence 
that the coarser variety is intrusive through the finer, cutting it and 
contorting it in a striking way and inclosing detached blocks. The 
finer gneiss is identical with the Ooutchiching series of Rainy Lake in 
all its general characteristics and probably represents the eastward 
extension of these rocks. At many other parts of the district, however, 
the schists of the Keewatin, as they approach a contact with the 
Laurentian, assume a character exactly similar to these gneisses and 
to the Ooutchiching and form a belt, from a few yards to over a mile 
in width, that cannot lithologically be distinguished from parts of the 
Ooutchiching. 

KEEWATIN. 

The Keewatin, as exposed in the district under consideration, is 
made up of a number of rock-types varying fl'om extremely basic, 
igneous masses and their derived ~chists, to acid quart,z porphyries 
and the schists produced by their shearing. With these are associated 
quartzites in a more or less altered condition and slaty bands which 
seem to have been originally argillites. The basic diorites and diabases 
and the green schists derived from them, form by far the largest volume 
in the series and ocC'ur in great thickness, how great has not been 
determined. Over large areas the deformation and shearing has pro
duced a uniform schistosity in these rocks, which conforms to the trend 
of the formation and also to the foliation of the Laurentian which 
flanks them. This schistose &tructure, excepting very locally, is charac
teristic of the Keewatin everywhere. It presents every gradation in 
degree, from its first obscure indication in massive igneous rocks to 
the extreme fissility shewn by many of the nacreous schists. Beds of 
conglomerate, sandstone and argillaceous slate, of limited extent, are 
also found, but are very local in their distribution and do not form any 
considerable proportivn of the whole volume, 

Explanation On the accompanying geological map-sheets, two lithological divisions 
~~)~~~~:~~!ts. of the Keewatin are distinguished by different colouring. These divi-
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sions are not intended to convey the idea that in the one are included 
only the basic diorites, diabases and schists, and in the other only the 
rocks named in the margin as pertaining to that division j but rather 
that these are the prevailing rocks in each case. The basic green 
schists and diorites occur evel'ywhere throughout the Keewatin of the 
district, but in the portions particularly coloured as being characterized 
by them, they forlll the great bulk of the strata, with only occasional 
exposures belonging to the other division, while in the other division 
they occur only as occasional exposures. There are two main bands District 

f h K · . h d" h' h . t 1 traversed by o t e eewatm traversmg t e Istnct w 10 run appl'OXlma e y two main 

east-and-west. The most northerly of these comes into the area from bKands of 
eewatm. 

Rainy Lake, on the west, and is an extension easterly of the rocks of that 
age mapped by Lawson in the Rainy Lake sheet. It forms a bl'oad 
belt entering ea~twards from Rainy Lake up the valleys of the Seine 
and Atikokan rivers as far as Steep Rock Lake where it biturcates, 
one fork continues easterly and terminates in the extensive area of low, 
swampy land lying between the eastern shore of Lac des Mille Lacs and 
the Canadian Pacific Railway. The other fork bears away to the north
east, by way of Clearwater Lake, to and beyond the Fire-steel River, 
where it, terminates about five miles to the north-east of the 
railway. The more southerly Keewatin belt comes into the area of the 
map-sheets from the south in the vicinity of the township of Moss and 
sweeps eastward in a broad belt, in which lies Shebandowan Lake and 
river and which terminates only near the ~hores of Thunder Bay where 
it is overlapped by flat-lying Animikie and Keewenawan strata. 

Smaller isolated areas of Keewatin rocks which have apparently been Sm[dler areas. 

infolded with the Laurentian, occur at Trout Lake, north-east of 
Kasbaboiwe Lake and on Dog Lake. These hold the same general 
relation to the inclosing Laurentian as do the larger Keewatin belts. 

There can be no doubt that the Keewatin here includes rocks which 
differ widely in age. This is made evident by the conglomerates met 
with with here and there throughout the area, which contain as pebbles 
rocks similar to many of those of Keewatin age, including quartzites, 
-quartzose felsites, quartz-porphyries and various basic diorites and horn
blende-schists. It is also indicated by the widely divel'gent character 
of the rocks making up this division in different parts of the field. A 
series of rocks which occurs along the Shebandowan River and extends Keewatin on 
south-wards over part of the township of Connell and to the west of i7~~:'i?~~~n 
that township, presents points of lithological dissimilarity to the rocks I~gically 

f h K · 11 . h h h d" Th dlffel'ent. o t e eewatm genera y occurrlllg t roug out t e Istnct. ey 
are genernlly less altered and hold belts of conglomerate with pebbles 

2k 
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chiefly of cherty, black slate, banded chert, and black and white, 
pyritous quartzite, with many small piece!! of black slate scattered 
through the matrix. The paste is for the most part schistose, but in 
certain layers quite sandy. The conglomerate is overlain by heavy 
beds of a quartzito which weathers yellowish with dark-rusty spots. 
Associated with these rocks there occur belts of jaspillite and iron 
ores, the iron ore occurring as both magnetite and hrematite and inter
banded with jasper and ched. Though presenting points of difference 
from the Keewatin fUI,ther west, most of these differences are due 
merely to a less degree of metamorphism, and as the i)'on-bearing 
member can be easily recognized and traced westwards, outcropping 
at intervals, from Kaministiquia station to and beyond Greenwater 
Lake, there seems to be no room for doubt that the belt is continuous 
between those two points. Notwithstanding points of divergence 
from the other Keewatin belts in the district, there is so great a general 
resemblance between them and so close a concordance in their relations 
with the Laurentian that they are considered to belong to that 
division. 

Thickness of the Se?·ies. 

No attempt is made to calculate the thickness of the Keewatin as 
exposed in the area under consideration as it is considered that any 
such computation would be visionary in the extreme. Though the 
original lines of deposition may here and there coincide with the 
cleavago which affects the,region generally, this is so local in occurrence 
that no structure can be built upon it. The only areas within the 
boundaries of these map-sheets which afford the data necessary to the 
computation of the thickness of the strata, are the Animikie area in 
the south-east corner and the Steep Rock area. In the former of 
these the strata are but gently undulating in 8tructure and in the 
other, though complicated folding has taken place and a general cleav
age has been induced, the great diversity in the beds and their ready 
recognition along the strike, make it possible to al'l'ive at a good ap
proximation to the absolute thickness and succession. Both of these 
series of rocks overlie the Keewatin unconformably, though the Steep 
Rock series has been involved in part of the folding to which the Kee
watin has been subjected. 

Sl'EEP ROCK SERIES. 

On the accompanying map a series of rocks occurring about Steep 
Rock Lake is defined by a separate colour. They have been classified with 
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the Keewatin as forming the upper division of that series, although they 
are believed to be or later age than the great bulk of the Keewatin strata. 
About Steep Rock Lake they occupy a well-defined basin, the edges of 
which along its northern and eastern sides are defined closely by the 
shot'es of the lake. To the north-west and south, the series is cut of! 
by faults which bring it into direct contact with the older rocks. A 
few isolated exposures of rocks believed to form part of this series have 
been noted on the Seine River below the lake. They are of such small 
extent and are so intricately infolded with the reflt of the Keewatin 
that a separation of them has not been attempted. Messrs. H. L. Smy-
the':' and IV. H. Smith, t both of whom studied the series in some detail, 
agree in describing the series as unconformably overlying the rest of the 
Archrean. The name Steep Rock series has been proposed by the Origin of 

former of these writers for this set of rocks, and in the absence of any name. 

means of correlating them with any formation of known age it seems 
advisable to retain this name. The structure of the series can be fairly 
well made out, and in the following description free use has been made 
of the papers above referred to, as the conclusions arrived at were borne 
out very fully by my own observations. 

The Keewatin rocks as they occur in the country mapped include a 
great thickness of strata occupying a position between the granitoid 
gneisses and the Animikie rocks which are provisionally considered as 
lowest Cambrian. It is probable therefore that there is included under 
that division series of rocks of different ages, but which, through sub
sequer.t folding, have become so involved with each other that their 
subdivision would require the working out of the region in very gl'eat 
detail. That the series seen about Steep Rock Lake can be so divided Probably 

fl'om the rest of the Keewatin both on str!l,tigraphical and lithological ~~~b;f:~~ 
grounds is certain, and it seems almost equally certain that it is older 
than the Cambrian as represented by the Animikie beds of Thunder 
Bay, as the lithological differences between the two are very marked 
and the folding and crushing which has affected the Steep Rock 
series so markedly does not seen to have taken place after the Animikie 
was laid down as the flat-lying strata of this formation are quite 
unaffected by it. They are consequently considered to occupy a posi-
tion below the Cambrian and above the great bulk of the Keewatin. 
A description of the various horizons into which the series is most 
readily visible, will give a good idea of its composition and emphasize 

* Structural Geology of Steep Rock Lake, Ontario. American Journal of, 
Science, vol. XLII, pp.317·331. 

t The Arohfl!an Rocks west of Lake Superior. Bull. Geol. Soo, of Am. vol. IV 
pp. 333·348. 
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De~cription of the lithological discordance between it and the underlying and the 
hOrizons. . I" h' . d f 8 th newer senes. t is 1fi t e mam summarIze rom my e. 

I.-Fine conglomerate of closely-packed small quartz-grains, holding 
occasional rounded and water-worn quartz pebbles sometimes 
3 or 4 inches in diameter and with an interbedded layer of 
limestone. This formation is represented in East Bay by 
beds of quartz pebbles, none larger than buckshot, alternating 
with layers of massive qun.rtzite. Estimated thickness 430 
feet. 

H.-Dark to light bluish-gray, banded limestone with thin cherty 
seams, the upper part a breccia with fragments of limestone 
and trap in a calcareous matrix, the basal beds frequently 
massive, siliceous and pyritous. From 300 to 700 feet. 

HI.-80ft, fissile, dull-green, pyritiferous volcanic ash, with occasional 
pebhles of limestone, and containing, near the base, bands of 
jasper and iron ore. Maximum thickness about 600 feet. 

IV.-Interbedded, coarse, greenish-gray diorite of plagioclase and 
hornblende, locally sheared to form layers of green schist. 

Maximum thickness probably 1000 feet. 

V.-Very calcareous green schist with Sflams of finely crystalline 
limestone. About 600 feet. 

Vr.-Conglomerate, varying from a hydromica schist with clastic 
grains of quartz to a coarse conglomerate with pebbles of 
quartz and granite. Maximum thickness about 100 feet. 

VH.-Light, gray-green, close-textured diorite or diaLase, weather
ing light-brown, varying in structure from coarsely crystal
line and massive to fine, banded and schistose. Including 
also a band of about 20 feet of graphitic-schist. About 1400 
feet. 

VIlL·-Agglomerate, of inclusions or elongated fragments with 
rounded outlines, resembling the type rock of formation IV 
varying in size from very small to 5 or 6 inches in longest 
diameter, contained in a matrix of the same material occur
ring as a light, greenish-gray fissile schist. About 300 feet. 

IX.-Fine-grained clay-slate with light and dark-gray bands. 
Thickness unknown. 

Probable The stratigraphy of the series is most easily explained by consider
expln:nation of ing the present condition to have been produced by from two distinct 
stratIgraphy. 
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periods of folding. The first of these from aN .E.-S. W. stress, probably 
folded the rocks into a series of simple folds at right anglell to this 
direction. The later folding, which produced results which are so 
marked over the whole district, has masked almost altogether the 
evidences of the former folding. This first folding is probably respon
sible for the curious tongues of Keewatin which run oft into the gran
itoid gneisses at various point8, sometimes for long distances, as for 
instance at Beayer Rivet' and Dovetail Lake, and the corresponding 
tongues of gneiss, well exemplified. at Beaver Lake. 

These tongues were probably left at the close of the first period of 
folding as long narrow synclinal fold8, inclosed partially by the corz'es
ponding sides of anticlinal folds of the underlying rocks. Subsequent 
denudat.ion planed off the tops of the inclosing folds and left the ton
gues alone remaining as we now find them. The regional cleavage 
and crushing caused by the second period of stress has left its record 
over the whole district, and the cleavage induced by it passes from the 
Archrean rocks on each side right across the rocks of the Steep Rock 
series. 

ANIMIKIE. 

The Animikie rocks which occupy a limited area in the south- Animikie. 

eastern corner of the region, overly unconformably the Archrean 
rocks wherever they have been seen in contact. From their strati
graphical relations to the overlying formations further east on Lake 
Superior, they are believed to represent the lower beds of the Oambrian. 
No evidence as to their age is afforded in their exposure in the dis-
trict under eonsideration, excepting that given by their unconformity 
on the Keewatin and Laurentian and consequent more recent 
deposition than these. Exposures are not frequent as the greater part 
of the land supposed to be underlain by these rocks is covered by a 
thick mantle of drift. A few isolated exposures, however, and their 
occurrence a little distance to the south in more continuou~ outcrop-
pings, makes it fairly certain that these rocks underlie the area so 
coloured on the accompanying map. 

The immediate overlap of the Animikie rocks on the Archffian was Relations of 

not seen within the ~heet, but their stratigraphical relations to one AAnimh ikie and 
rc ::.ean 

another are nevertheless well indicated. The Animikie beds are every- rocks. 

where horizontal or nearly so and the Archffian rocks are as univer-
sally nearly vertical. The relations of the two are clearly seen at 
Kakabeka Falls on the Karninistiquia River just south of the boun-
dary of the Shebandowan sheet. Here the fall is over a cliff-face of 
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black, earthy-looking, carbonaceous Animikie shales, lying almost hori
zontal, and the gOI'ge below is cut through the same rocks for a distance 
of nearly a mile. The actual contact is not seen, a gully intervening 
between the two series of rocks at the line. On the river just above, 
however, the Archffian rocks are well exposed. Granitoid gneisses 
and green, chloritic, hornblende-schists strike N. 80· E. with a dip to 
the north of 60° to 65°. The unconformity between the two admits 
of little doubt, and the surface aspect of the older rocks is such as to 
indicate a time-bl'eak of long duration. . 

Unconformity The unconformity between the two is again exhibited at the Dun
~~~n~i~~?un- can or Shuniah-Wiatchti mine, about a mile south of the edge of the 

Animikie under consideration. Mr. W. M. Courtis, M.E., '* reports 
that the shaft here passed through the following strata in descending 
order, starting below a flat sheet of surface diabase: 

Comparison 
of Archooan 
with series 
elsewhere 
described. 

]?eet. 

Black slate .... . ............ , . . . .. .... . . 40 
Dark green slate with masses or chert, red 

above and gray at base .......... , ..... 300 
Soft, carbonaceous, black slate. . . . . . . . . . . .. 80 
Calcareous band containing much iron; aren

aceous band in flinty, black slate; jasper-
slate band ... , .......... . ...... . ...... 20 

Chert with bands of dolomite . . . . . . . . . . . . .. 27 
Keewatin diorite, etc ... . ... .. . . . . 

CORRELA'l'ION. 

But little can be attempted in the way of correlating the various 
formations of this district wi th those described in great detail by various 
observers in the region south of the International Boundary. There 
can, however, be made a few correlationR which are at least very pro
bable. 

In the case of j,he LH,urentian of thie rtistrict there can be no doubt 
that it forms part of the" basement complex" of the region to the sout,h ; 
although there the Coutchiching and part of the Keewatin are by the 
U. S. geologists generally regarded as also referable to the same" base
ment complex." The relations made out over the district under con
sideration do not seem to warrant this inclusion, as shown on another 
page, the Coutchiching seems rather to be an extremely altered facies 
of Keewatin and the gneisses and granites appear to bear the same 

* Trans. Am. Inst. M.E., vol. XV. p. 671. 
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relation to every part of the Keewatin, i.e. they lire intrusive with regard 
to all portions of that formation with which they have been found in 
contact. 

As already pointed out, by Van Rise and others, there is strong Lower 

h h I . I . '1 . b h' b . b I f h l\1f Marquette ,enoug Jit ooglCa SImi al'lty etween t e lron- earmg e tot e eLata- probably 

win and that of the Lower Marquette and cOl'related series to make it eQlIival~nt to , Keewatm. 
extremely probable that the two are synchronous in age. This being 
so, the Keewatin of this district generally must be looked upon as pro-
bably equivalent to the Lower Marquette of the United States Geo-
logist~ ; the Upper Marquette being possibly represented by the Ani-
mikie. 

EASTERN AND "YESTERN REGIO~S COMPARED. 

The region under considet'ation is continuous with that so well Aci raa ?berde 
escrl e 

,described by Dr. A. C. Lawson in his report on the Geology of the continuous 

R ' L 1 R . "* d h I l' 1 f f 1 with that of amy a fe eglOn,' an t e genera geo oglca eatures 0 t III two Rainy Lake. 

rcgions are similar. The Laurentian in the two areas is quite the same 
both litllologicallyand structurally. The thin sections which he des-
cribes illustrating the petrography of the system might have been taken 
from the eastern region, so closely do the two resemble one another. In 
the westel'll area, Dr. Law$on found it possible to subdivide the Kee-
watin more minutely into lithological groups than we have been able 
to do in the eastern area. This is partly due to the character of the 
-country, which, in the Rainy Lake region, lent itself more readily to 
,detailed examination, but i~ principally owing to an apparently greater 
uniformity in these rocks in the eastel'll section and to their being 
generally in a more highly altered condition. 

A strikino- feature in the mode of occurrence of the two sets of rocks Ditrerences in 
. hR' '" L k .. h f h L ... structure of In t e amy a e regIOn IS t e occurrence 0 t e aUl'entlan, m lrregu- Laurentian 

larly ovoid areas, entirely surrounded by belts of Keewatin rocks. areas. 

In the Seine River and Shebandowan areas, this feature is not pre-
sent. The Keewatin occurs rather as long bands, infolded with the 
Laurentian and conforming in strike to the foliation of the gneiss. 
These bands are often continuous for long distances, tel'minating in 
long, narrow arms which are gradually lost in the gneiss. Thfl Seine 
River band, which was traced by Dr. Lawson right across the Rainy 
Lake sheet, has been follow ed continuously to neal' the ninetieth meri-
,dian of west longitude, a distance of over one hundred and eighty miles. 
This band varies considerably in width, in some places reaching a thick-
ness of over twelve miles and in others narrowing down to under three 
miles. 

• Annua1 Report, Geol. Sur\'. Can., voL III (NoS.), 1887-88. 
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Relations of Another point of difference between the eastern and western areas. 
the Coutchich-. h b . Iff t t f C t h' h' th b ing. IS tea sence m tIe ormer 0 rac s 0 ou C IC mg at can e 

separated from the Keewatin. Though there are local occurrences of 
fine gneisses and mica-schists quite similar to Coutchiching rocks, these 
are but phases of the Keewatin, apparently due to a more complete 
alteration along zonAS contiguous to the intrusive gneisses. The dis
appearance of the broad area of these rocks which comes upon the Seine 
River sheet. from Rainy Lake, by their absorption inLo the mass of th~ 
Laurentian along their strike, is referred to on another page. 

CONTACTS DESCRIBED. 

Conditions at Following the various lines of contact between the Laurentian and 
L~::~~~i~~ Keewatin, it is found that the conditions characterizing anyone line 
and Keewatin. of contact are remarkably constant all along its course, but that the 

Section on the 
Kaminis
tiquia. 

At Buda 
station. 

Section ail 
Narrows of 
Kashaboiwe 
Lake. 

line of contact on one side of a Laurentian or Keewatin area may dif
fer quite widely from that on the other side. As illustrative of this, 
we may take up briefly the different lines of contact and examine 
points along their course where an opportunity to investigate them has 
been found. 

In examining the northern edge of the southern Keewatin area, 
the first good section across the line of contact is that afforded by the 
Kaministiquia River. Here the Keewatin schists seem to pass into· 
the Laurentian gneisses by a gradual progression j the schists 
becoming by degrees more and more gneissic from the development of 
mica in them and by the interbanding with them of layers of coarser' 
gneiss until they become quite charactel'istic Laurentian strata. This 
is the contact best seen by all the earliet· explorers, as it lies on the 
regular line of travel between east and west, and to it is due probably 
their general opinion that the relation between the Huronian and 
Laurentian here was that of a conformable sequence. Following the 
contact westward, the next point where a good section is seen is at 
Buda station on the Canadian Pacific Railway, and here the salle con
ditions are found to prevail. 

At the N anows at the foot of Kashaboiwe Lake, an excellent sectioD_ 
is exposed which is referred to at greater length on another page j 
the contact phenomena are again of a similar character. The same 
relations between the two sets of rocks are found at the crossing of 
Crayfish Rivet' and on the Government road to the Huronian mine, at 
both of which points good sections are seen. On the east side of 
McKenzie Lake, just beyond the southern limit of the map, though the 
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actual contact was not seen, the exposures of fine black gneisR enclosed 
in the prevailing coarser white biotite-gneiss, were of quite the same 
character as those seen at the variolls other points, noted above, 
where good sections were examined. 

The next extended line of contact to the north of the last, is that of Contact line . 

th h d f h K I b · l' . h th K at north end of' e nort ern e ge 0 teas 1a 01 we or centra gneIss area Wit e ee- Kashaboiwe 

watin belt of Lac des Mille Lacs. A t the north end of Kashaboi we Lake, Lake. 

where the two series are fOllnd in direct contact, the contact is a sharp 
one, the Laurentian cutting the schists in a striking manner and send-
ing off arms and stringers into them, the zone thus affected being, 
however, quite narrow. The same conditions are found at the con-
tact on the south shore of Bolton Bay, and again, fUl'thel' west, at 
Baril Bay, where the contact might be called an indentated one. 
Although in a general way similar to those described above, this 
contact has probably been affected by a great fault which has some-
what changed the relationship of the two series. At Elbow Lake, there 
is the same well marked intrusive contact, with but a narrow zone of 
the schists penetrated by apophyses of the gneiss. Still further west-
ward, the next two points at which sections were made across the 
contact, were examined by Mr. Smith, who seems to have found about 
the same set of conditions. At Pine Lake, however, where the Cout- ~jfIerent C~lll-

h · h' k h 1 f h L . h - f d b dltJOnsat Pme' C IC mg ta es t e pace 0 t e aurenllan, t e contact IS oun to e Lake. 

of an entirely different 'lharacter j no sharp line of demarcation between 
Keewatin and Coutchiching is p08sible, there is simply a gradual 
change, continuing for a distance across the strike of over two miles, 
where the hard, massive, quartzite-like strata of the Keewatin become 
more and more micaceous and schistose up to a point where they are 
true biotite-gneisses. 

On the northern side of the Lac des Mille Lacs belt of Keewatin, NfoLrtherdn. side
D ac es 

the contact preserves the same uniformity in character from the above- :Mille L~cs 

d I k (h h . I' f h .. b d Keewatm name a e, were t e commlDg mg 0 t e two senes maroa contact belt. 

zone makes the location of a definite line of division often difficult), 
westward to Moose and Sawbill lakes. The gneisses are evidently 
intrusive along this line, but the character of the contact phenomena is 
quite distinct from that of the two already described. All along this 
contact, there is a broad belt where the gneisses seem to have absorbed 
and incorporated the Keewatin strata, producing a set of nondescript, 
massive, granitoid rocks which it is often difficult to assign to either 
one or other of the two series. They are generally so deformed that 
it is difficult to make out their original composition or genesis. 

Southern edge
The southern edge of the great northern area of Laurentian, from Pyra- of great. 
'd L k d .. 11 I l' t . .. 1 t' LaurentIan illl a e westwar , IS agam genera y c ear y lD rU'!lve III Its re a IOns to area .. 
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the Keewatin. The line of contact can be closely placed wherevet· 
exposures are to be seen as the contact zone along which the one set of 
rocks is markedly affected by the other is quite narrow, The conditions 
which are found along this line are similar in a general way to those 
existing along the Bolton Bay and Elbow Lake contact, the gneisses 
cutting the schists sharply and sending arms and apophyses into them. 

The nature of this contact of the southern rim of the northern area 
of Laurentian gneisses with the Keewatin belt which borders it, is 
along its whole length, wherever opportunity is affordecl.of observing 
it, is one of irruption. The evidences of this are many. The gneisses 
which, almost everywhere along this southern edge, become more basic 
in composition as the contact is approac~ed, changing from typical 
biotite granite-gneisses to hornblende-gneisses, hornblende-syenites and 
hornblende granites, cut the Kee\\' atin rocks quite after the manner of 
intrusive masses. They send into it long arms, sometimes of a size 
capable of representation on the accompanying maps, as at Beaver 
Lake and south of Steep Rock Lake, but more often in narrow 
apophyses which the small scale of the maps prevents being shown. 
Blocks and masses of the Keewatin strata are included in a manner 
which establishes beyond doubt the viscid condition of the gneisses at 
the time the blocks were included in them. 

From Lac des Mille Lacs, ILl so, where the contact can be well observed 
on the many islands and deeply indented shore-line, westerly to Rainy 
Lake, the same evidences of intrusion are characteristic of the gneisses; 
they present the appearance of an intrusive, semi-viscous mass which 
cuts strata that at the time of the intrusion were quite solid. 

Instances It is true that, locally, instances of quite an opposite set of conditions 
~~~ld;~i~~~ are are to be found, notably on Lac des Mille Lacs and Beaver Lake, where, 
revel'~ed. at more than one point, the diorites and diabases, apparent.ly of the 

Keewatin belt, are the intruding rocks and send dykes into the gneisses, 
which are also included in the form of angular and semi-angular blocks 
and masses in the basic rocks. Phenomena of this sort are, however, 
only local, and do not represent the general conditions obtaining 
along the contact. These occurrences probably al ways represent later 
dykes which cut both series of rocks. In some cases this is readily 
observable, and where it is not and the diorites seem to form part of 
the Keewatin, the explanation seems to be, that, even in thege cases the 
intrusions are of the later a.ge, but their almost absolute identity in 
character with the diorites of the Keewatin makes their recognition 
difficult. 

. . An example of this is seen at Pine Point, Lac des Mille Lacs, where 
DlOl'Itesof I d k f d' . h ld d" f I T.{ T two periods at a ater yeo lOrIte cuts teo er lOrlte 0 t 1e L eewatin. he 
Pine Point. 
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contact between the latter and the gneiss is of the intrusive character 
so generally found. It is illustrated by specimens exhibiting the two 
rocks in contact, which Mr. A. E. Barlow, kindly examined. Of the 
first Mr. Barlow says :-" The hand specimen shews a contact between The older 

d k . h d"t d I' k 't Th . diorite a aI', greems 101'1 e an a ve~y pa e, pm -gram e. e gramte described. 

near its junction with the diorite is very much finer grained, while the 
diorite exhibits no such change in texture. Under the microscope, this 
contact is seen to be sharp, but somewhat ragged, and portions of the 
individuals of hornblende composing the diorite have become incor-
porated in the granite. The diorite is composed essentially of horn-
blende and plagioclase, the former being by far the most .abundant 
constituent. The hornblende forms a more or less intricate felt-work 
of imperfectly developed crystals of a bright green colour. It is tt-ich-
roic-a, light yellow, h, greenish~, bluish. Absorption t > h > n. 
The plagioclase has been converted into an aggregate composed prin-
oipally of zoisite and epidote. This so-called saussurite alteration is 
usually so complete as to destroy all evidence of the polysynthetic 
twinning, although in certain cases the twinning lamellre may still be 
seen. Sphene (titanite) is an abundant constituent, occurs in grains or 
irregular areas composed of an aggregate of these gl'l1ins, reddish-brown 
in colour, strongly pleochroic, brown, yellow to almost colourless, and 
has probably re&ulted from the a,lteration of ilmenite, as opaque nuclei 
of titanic iron still remain. 

"The granite is composed chiefly of orthoclase, plagioclase, quartz and Lithological 

b·· Th th I' I d t b'd . t th chara.cter of lotlte. e or oc ase lS more or ess grey an ur I oWlDg 0 e granito in 

development of minute scales of kaolin or muscovite. There are cont!lct with 
dIOrite. 

evidently two varieties of plagioclase present. The more basic variety 
has been pal·tially saussuritized, but there has not been sufficient de
velopment of epidote, zoisite and muscovite Lo completely mask the 
twinning lamellre, which may still be readily seen. The more acidic 
variety is usually very fresh and often exhibits two sets of poly
synthetic twinning lamellre intersecting nearly at right angles. Biotite 
is only sparingly present and has undergone either partial or complete 
alteration to chlorite. A good deal of epidote is present, light-yellow 
in colour and shewing the characteristic pleochroism, yellow to nearly 
colourless, rough relief and brilliant chromatic polarization. Zoisite is 
also present in rather large amount. The epidote occurs in irregularly 
angular individuals and aggregates without regular boundaries, also in 
small grains and fragments and is often seen imbedded in the ch10r-
itized biotite. A good deal of the epidQte and zoisite at least has 
resulted from the decomposition of the felspar. The finer grained POI" Granite near 

tion of the granite near the contact contains minute fragments of actual contact. 
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hornblende which have doubtless been derived from the diorite. These 
contain numerous needle-like crystals of rutile, intergrown in the form 
of net-shaped groups known ail sagenite webs, the meshes of such 

. sagenite webs being 60' and 120'. The granite also contains some 
good sized prismatic crystals and more or less rounded grains of rutile, 
of a deep-brown colour, almost opaque, but which, in strong trans
mitted light. appear of a deep, blood-red colour. These are especially 
abundant near the junction, but at a short distance they are either 
very scarce or wholly absent. The quartz is clear and colourless, but 
is usually somewhat dusty owing to the presence of numerous fluid 
cavities with and without fluid bubbles. The quart,z shows only very 
limited evidence of pressnre. Apatite is present and a very small 
amount of titanic iron ore which was detected hy its partial alteration 
to leucoxene, A limited amount of granophyre was noticed. The 
difference in texture of the granite near the line of junction and the 
incorporation of fragments of hom bIen de in the vicinity seems to in
dicate that the granite is younger than the diorite," 

At another point on this contact, near by, the diorite becomes a 
hornblende-schist, probably from preseure and shearing. Mr. Barlow 
also examined a specimen taken from this point.-" The band speci
men shows a contact between a gray granite and a dark, grayish-green 
hornblende-schist. Small interlaminated veins of quartz traverse the 
hornblende-schist in the immediate vicinity of its contact with the 
granite and have evidently been introduced simultaneously with the 
irruption of the granite. The thin section crosses the contact and 
exhibits a portion of both rocks. 

"The granite is composed of quartz with the usual inclusions, ortho
clase and a much smaller proportion of plagioclase, both of which have 
undergone extensive decomposition, and biotite which is now wholly 
converted into chlorite showing the characteristic, dull-bl ue polarization, 
Sphene (titanite) is tolerably abundant and occurs in small, wedge
shaped crystals and irregular grains, light reddish-brown in colour and 
strongly pleochroic. Epidote is also present and a deep-brown mineral 
surrounded by a rim of epidote, probably .allanite. Some short stout 
prisms of zircon were observed, with pyramidal terminations, of a pale 
wine-colour, feebly pleochroic and showing characteristic strong relief 
and brilliant red and green interference colours between crossed nicols, 
Both the sphene and zircon are of tell contained in the chloritized 
biotite, The hornblende-schist is composed of hornblende and felspar, 
the latter having been converted into saussurite. The hornblende 
occurs in elongated fragments and imperfect crystals which have a very 
perfect parallel alignment. It is bright-green in colour and trichroic, 
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Epidote is tolerably abundant as a product of decomposition. Very 
little quartz was noticed. Brown pleochroic' halos' generally surround 
the grains and crystals of sphene which are imbedded in the horn
blende near the line of junction between the two rocks." 

The usual alteration of the granite is observed as is shown by a Alteration of 

specimen collected from what is seen clearly in the field to be the granite the granite. 

side of the contact. Mr. Perrier describes it as a quartz-mica-diorite, 
exceedingly crushed and decomposed, consisting chiefly of quartz and 
plagioclase with decomposed, chloritized mica and hornblende; plagio-
dase all saussuritized ; epidote, sericite etc., abundant as products of 
alteration; extreme granulation, stretching and undulatory extinction 
of quartz. 

In contrast with the markedly intrusive character of the contact of Southern edge 

h h f ·, h h K .. h f h of central t e nort ern area 0 gneIss Wit t e eewatm, IS t e nature 0 t e gneiss area. 

contact along the southern edge of the central or Kashaboiwe area of 
gneiss already refel'red to. Owing to the nature of the country through 
which the line of contact passes, the observations of the actual contact 
have been fewer in number than in the case of the northern area, but 
where opportunities for an examination have been found, the phenomena 
are those of a gradual passage of t,he one set of rocks into the other. 
At the southern end of Kashaboiwe Lake, where a good section is At "outh end 

exposed, there is no actual line of contact which can oe defined on the ~:l~~,aboiwe 
ground. Here the gneisses of Kashaboiwe Lake, which are coarse 
biotite-granite-gneiss with bands of fine, black biotite-gneiss, pass 
gradually into quartz-schist; or ra.ther, the quartz-schists, by the 
addition of mica, gradually become fine biotite-gneisses. 

Reference to the phenomena occurring at the contact along the Differences tin 
h 'd f h K . b I f L d M'll L character of nort ern 81 e 0 t e eewatln e t 0 ac es 1 e acs, contact, 

will again show a ~oticeable contrast between that and the southern 
contact of the same belt. In the first-named case, the contact 
conditions extend over a belt about four miles in width, the rocks 
of the two series being, over that distance, intermingled to such 
a degree as to render it difficult to fix the exact line of junction, 
while in the latter the rocks of one series are quite unaffected by 
proximity to the other at distances of about one hundred yards from 
the actual contact. 

Still another and very distinct form of contact between the gneisses 
and the Keewatin rocks, is:seen along some parts of the southern edge 
of the central gneiss belt, the northern edge of which we have just been 
considering, Here there is apparently a gradual passage of the one set 
of rocks into the other, but the form which the passage takes is of an 
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entirely different charactet' from either of the others considered. Start
ing ft'om the gneiss belt, at some distance from the contact, and proceed. 
ing southwards across the strike we get coarse, white, granitoid gneisses, 
composed of quartz, felspar and biotite and some hornblende, with bands 
of fine, almost black, biotite-gneiss interlaminated and occurring as 
broken bands and include, drawn-out fragments in the coarse gneiss. The 
coarse gneiss and the fine bands by degrees change their relative import. 
ance until the latter occurs as cite prevailing rock wich the coarse white 
gneiss as bands in it. Pari passn, the fine black gneiss loses its mica, and 
gradually also its gneissic character, until, when the bands of coarse 
gneiss have hecome inconsiderable in size and number, the fine bands 
have assumed the aspect of an altered felspathic sandstonEl of purplish 
colour, in which mica has been developed. Continuing southwards, 
the coarse gneiss entirely disappears, and the fine, hard, purplish fel· 
spathic quartzite is continuous, becoming less and less micaceous until 
it appears as a quarczite with no mica or with mica only sparingly scat
tered through it in fine specks. Closely following the disappearance of 
the coarse gneiss bands, the quartzite or greywacke developes a schistose 
structure and forms a belt of banded, f .. lspathic schist two miles in 
width, that gives place to green chloritic schists, which, with areas of 
massive diorite rocks, form the main body of the Keewatin belt. 

FAULTS. 

recognizl\ble. That this area has been affected by many faults, there is little doubt; 
though these are so masked by the extreme alteration and folding of 
the strata that they are seldom recognizable. A line of displacement 
seems to be pretty clearly indicated which runs in a north-west and 
south-east direction through Boot and Baril buys of Lac des Mille Lacs 
and along the east shore of Greenwater Lake. 

DffLsphcemI(ent The amount of displacement is more than two miles. It is most a ectmg ee-
watin at Lac clearly seen where the Keewatin belt of Lac des Mille Lacs is affected 
des MilIeLacs. b' Th I 1- f fIb h 11 I Y It. e actua me 0 au t cannot e seen, as t e strata a a ong 

the line followed by the fault-plane are intermixed in great confusion. 
The line of contact between the green schists and gneisses along the 
fault is a serrated one, with long tongues of each rock running into the 
mass of the other, along the planes of foliation and cleavage which are 
nearly at right angles to the line of faulting, The whole aspect of the 
rocks along the contact, goes to shew that folding and shearing on a 
grand scale has affected them subsequently to the faulting. 

Amount of The belt of Keewatin which crosses I-,ac des Mille Lacs, preserves a 
displacement. very regular trend throughout its course, with only minor flexures of the 
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strata, and the presence of a fault where indicated is inferred from the 
abrupt displacement of the belt at the point where the fault would cross. 
East of the line, the belt is found to have 'l. position two miles or more to 
the south of its position to the west of the line, while it still preserves 
the same character and stl'ike. Following the supposed line of faulting 
south-easterly, it would cut the next Keewatin band at the crossing of 
Crayfish River, and here, though the limited nUIl1'ber of exposures 
afforded by the river traverse do not so clearly indicate a break, yet 
there is evidence that the band, at the point where the line of disloca
tion would strike across it, take a more southerly position within a 
short distance along its strike. 

At Greenwater Lake, again, the position of the southern edge of the Displn.cement 

K . b 1 h 'd £ h I k' "J I at Greenwater eewatlll e t on t e eastern Sl e 0 tea e IS some SIX ml ('s sout 1 Lake, 

of its position on the western side. 

A fault where the amount of dislocation is much less in amount, not Fault at Dog 

more than one mile, is seen to have affected the strata on Dog Lake. Lake. 

This becomes evident where a small band of Keewatin crosses the lake 
about its centre. The band is well exposed on both shores of the lake 
and the strike of the rocks well marked. Produced on its strike from 
the western shore, the band would reach the eastern shore abou t a mile 
north of its actual position. This abrupt change in position can only 
be explained by a fault or hy an extremely sharp double fold and of these 
alternatives the fault seems to be the more probable. Here, as in all 
other parts of the region, the line of fault is quite unrecognizable except 
where the Keewatin band is affected by it. Inthe Laurentian area, the 
uniformity in the character of the rocks and the absence of well marked 
bands prevent its recognition. It is most probable that very many other 
lines of faulting occur throughout the district, but, owing to the con· 
ditions described above, it is only in very exceptional cases that they 
can be recognized, practically only when they cross a Keewatin band. 

LOCALI'.rIES PAR'rICULAllLY DESCRIBED. 

In the following pages, some of the more striking localities in the 
district are described in greater detail .and their geology will be more 
particularly referred to. For this purpose some of the large lake~, 
a few or the principal rivers and canoe routes are taken, as affording 
the best geological sections. 

Lac des Mille Lacs. 

Lac des Mille Lacs is the largest body of wattr in the area mapped Description 

between Rainy Lake and Lake Superior. It has a very irregular 0Mf .LllacLdes 
fIe acs. 

3 
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outline is .~enerally shallow and studded with islands, and covel'S an 
area, exch'sive of islands, of ninety-six square miles, Its name, which 
dates back to the days of the early French voyageurs, is doubtless 
descripti ve of the island feature of the lake which has the effect of 
apparently dividing it up into i"nnumerable small bodies of water, by 
limiting the views from any point to the waters bounded by the 
encircling islands. Owing to the swampy nature of the land drained by 
the rivers flowing into it, the water of the lake carries much organic 
material which gives it a deep yellowish tinge. The 8avanne River, 
whir.h flows into the lake at Port Savanne, now Savanne station on 
the Canadian Pacific Railway, and which is the principal tributary, 
hiLS two main branches that rise near t,he height-of-Iand dividing 
these waters from those flowing into Lake Superior by the Kaministi-
quia River. It empties from its north-western corner by the Seine 
River, the waters of which flow into Hudson Bay by way of Rainy 
Lake, Lake of the Woods and ' Lake Winnipeg. The shores are 
generally rocky with little surface soil. In p!n,ces, however, and 
particularly along the shore occupied by the Indian reserve, there is 
a coating of considerable depth of stratified sand and clay which forms 
cut-banks from five to twenty-five feet in height. Some of the smaller 
islands opposite the reserve serve as burial places for the Indians, who, 
though sometimE'S interring their deat! in graves dug in the ground 
and covered with poles, seem to prefer placing the body, sewn up in a 
covering of birch· bark, on a scaffold erected between the trunks of trees 
on some island where it is safe from the attacks of wild beasts. Pike 
and whitefish are the principal food fish of the lake and they occur in 
considerable quantity. The greater part of the forest growth has been 
bUl'lled off and the remaining portions are principally Banksian pine, 
with, however, a few tracts of limited extent of white and red pine. 

Laurentian The northern pal't of the lake lies in the Laurentian and the southern 
:~!!.{eewatin part in the Keewatin, the contact between the two cutting it nearly 

in half. The Laurentian aLout the shores has a general trend of about 
N. 70° E. but in places is very irregular, striking at the Indian reserve 
but little east of north, and on Broad Point varying to east and even 
ten to fifteen degrees south of ·east, The eastern shore affords a good 
section across both series of rocks, the Laurentian consisting mainly of 
well-foliated granite-gneiss composed of quartz, felspar and biotite with 
mica and hornblende often present in addition, particularly as the 

Line of con· contact of these rocks with the Keewatin is approached. The line of 
tact. contact as fixed upon the accompanying map, occurs near the northern 

edge of a band or contact zone made up of an intimate commingling 
of the rocks of the two series. The diorites of the Keewatin are invaded 
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by small areas of granite and felsite and apparen~.ly often merge in· 
sensibly into the felsites and granites. They become quartz.di~rite and 
are cut by iliany small veins of quartz which often holds molybdenite. 
One large vein about fi ve feet in width was noted but was not observed 
to carry any valuable minerals. 

Interbanded with the diorites and granitoid rocks near the contact Interbanrled 
. h' h d II' . . I quart~ltes at zone, are quartzites, w IC gra u y Illcrease lU proportIOnate vo ume contact. 

going southwards, from occasional exposures intimately intermixed 
with the granitoid rocks to a point where they become the prevailing 
rock and the granitoid rocks are entirely absent. The quartzites in 
theil' turn pass into felspathic quartz·schists, flne-banded and striking 
uniformly in a direction N. 70° E. 01' parallel to the trend of the 
belt. The dip is evel'Ywhere high, varying from vertical to 70° 
to 80° in either direction. The chloritic, hornblendic diorites and 
diabases, with limited areas of pyritous black slate and of an agglome-
rate or breccia of diorite fragments cemented by a schistose paste of 
the same material, have a width of about four miles. The quartzites 
and quartz·schists together have about the same width across their 
strike. As this strike does not necessarily have any relation to planes 
of bedding, no inference as to original thickness can safely be made 
upon it. 

Bolton Bay which follows the strike of the rocks westerly for six Exposures on 
'1 hI' f h f I h' Bolton Bay. illi es, sows a most contllluous exposures 0 t e same e spat IC quart-

zite and felspathic, quartz·schists. Near the head of the bay the shore 
is occupied for about two miles by banded crystalline felsite with narrow 
layers of felspar and chert. Where the shore-line bends furthest 
south, at a little bay and brook, intel'banded schist and coarse gneiss 
occur, the gneiss running into the schist along the planes of cleavage in 
long arms, from a few inches to twenty feet in width, The bill just to 
the south is made up of gneiss similar to that seen all about Kashaboiwe 
Lake. 

Where this line of contact cuts the north end of North·east Bay on Other pvints 

K h b · L k hi' f h k . I "1 on contact as a OIwe a e, t e re atIOns 0 t e two roc s are preCIse y SIml aI', line. 

and a good opportunity of observing them is afforded by the bare hills 
which rise steeply from the water's edge all about the head of the bay. 
Here long arms or apophyses of red granitoid gneiss and of a pegmatite-
like rock made up of coarsely crystalline orthoclase and quartz, with 
the quartz sometimes only sparingly present, extend into the Keewatin 
in the form of interlaminated bands, generally following the planes of 
cleavage of the schists, but in places cutting the schists in large 
irregularly shaped masses. Following the same line of contact westerly, 

3~ 
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it is next seen on Baril Bay, and there the same conditions, in a general 
way, prevail, though the relations of the two series are somewhat 
complicated and masked by the crossing of a fault at that point. The 
same apparent interbanding of the two series is seen. Arms of the 
gneiss are intruded along the planes of cleavage of the schists so as to· 
present the appearance of alternating beds of each series. The Kee
watin rocks are represented mainly by diorites with schists apparently 
derived from them. 

Shebandowan Lake. 

Shebandowan Lake is a long narrow body of water divided by con
strictions into three subdivisions, forming an upper, a middle and a 
lower lake. Its total length is about twenty-five miles and its average 
width about three-quarters of a mile. It formed one of the links on 
the old Dawson route, 11 wagon road forty-four miles long connecting 
it with Port Arthur. To improve the navigation, by flooding out the 
slight rapids at the narrows, a dam was built which raised the water 
about two feet and a half. Although the dam has since fallen into 
decay its effects are still seen in the belt of dead trees which encircles 
the lake. 

Keewatin rocks are exposed everywhere about the shores of the 
lake excepting on part of the south side of Middle Lake and the north 
side of Lower Lake where granitoid gneiss is exposed. This area of 
gneiss is spindle-shaped and about ten miles long by four wide. It is 
entirely enclosed in Keewatin rocks with which its relations are those 
of an intrusive mass. The contact of these rocks with the enclos
ing Keewatin are very similar to that seen on Lac des Mille Lacs. 
There is the same close intermingling or the two sets of rocks forming 
a broad zone alung the contact where the rocks are generally granitic 
in form but are made up largely of material apparently derived from 
the Keewatin. This contact zone merges almost im perceptibly, on 
"ne side, into quite typical hornblende-gneisses and on the other 
into Keewatin schists and diorites. Among the .granitic rocks of this. 
belt there are many which have all the field characteristics of granites 
but which undel' the microscope are seen to be quartz-diorites, though al
ways containing a percentage of orthoclase. 

The regular granite-gneisses of the area, as far as they have been 
examined, are found to contain plagioclase as well as orthoclase and 
there seems to be every gradation in the relative proportion of these 
felspars. NIr. Ferrier describes two of these rocks, examined in thin sec-
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tion, as follows :-" Specimen No.1, from an island in Middle Lake. Petrographi-

C h d d h d h bl d . d f I I em charactel'O. l'US e an s eare orn en e·gramte, ma e up 0 quartz, ort 10C a8e, 
plagioclase, hOl'l1blende, biotite(the two latter altered to chlorite), sericite, 

. iron ores and calcite. The rock is greatly crushed and decomposed, the 
quartz granulated, the felspar largely altered and filled with little scales 
of sericite, calcite etc. Both biotite and hOl'l1blende are almost completely 
altered to chlorite, and there has been deposition of secondary iron 
ores." 

" Specimen No, 2, from the narrows between the Middle and Lower 
Lakes. A quartz-mica·diorite (1), made up of quartz, plagioclase, 
orthoclase, hOl'l1blende, biotite, titanite, apatite, iron ore, with chlorite, 
sericite, epidote and iron ores as secondary products, This is one of the 
transition rocks between granite Q,nd diorite. Orthoclase, or at least 
unstriated felspar, is present in the section, but plagioclase certainly 
preponderates; quartz is abundant and well granulated; plagioclase is 
the predominant felspar and is much decomposed, the individuals being 
filled with granules of epidote, scales of sericite, etc. ; both hornblende 
and biotite are much altered to chlorite, the former intimately associated 
with the titanite; titanite in large, deep-brown, pleOChroic, irregular 
masses and crystals is abundant; iron ore is not abundant, a few grains 
apparently associated with leucoxene, probably ilmenite~" 

Small masses of Keewatin . which have apparently been cll,ught Included 

b I · d' f"d I t' t masses of up y t le llltru mg mass 0 gramtol roc {, occur some lmes a a con_ Keewatin. 

siderable distance from the edge of the mass, An instance ofthis is found 
on the west shore of the lower narrows, where an ash rock forms the 
immediate tip of the point, cut off less than a chain back by the 
granitoid rock. Mr. Ferrier describes it as_CI Specimen No.6. A 
clastic, ash-rock, quite calcareous, effervescing freely with dilute hydro. 
chloric acid; shews a fragment of tourmaline." 

Approaching the contact from the east, along the north shore of the Crushed rock 

1 k f I h· h' d . f S neaT contact a e, e spat lC, quartzose sc lStS are expose Just west 0 wamp along north 

River, dipping N. < 80° to vertical. These are succeeded by white- shore. 

weathering, soft, fissile hydromica schists which gradually become quite 
granitoid in structure and merge into granitoid gneisses with obscure 
schistose cleavage and show chlorite films along the cleavage planes. 
It is difficult here to find exactly the line of separation between the 
two sets of rocks owing to their composite character throughout the 
contact zone, There seems to be little doubt that most of these crushed 
and sheared rocks have been derived from granites, though some have 
been sheared to form typical schists and others lJave been crushed so 
that they show under the microscope a clastic structure. A good 
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example of this facies of the rock is seen on a small island in the lower 
lake, where the rock shows to the eye a fine greenish groundmass. 
of quartz and felspar, specked with blebs of clear quartz and with 
crystals of pyrite. Under the microscope it shows a clfLstic structure 
very ;;trikingly. Mr. Ferrier, who examined the rock in thin section, 
describes it as a clastic rock made up of granitic debris, thematt'rialbeing 
derived from granite or quartz-porphyry fragments of quartz, plagio
clase, orthoclase, titanite, biotite, (7) etc. It comprises much second
at'y epidote in subangular fragments; paste of a fine-grained material 
consisting of the same minerals. 

On the south side of this lens of gneiss the contact is generally 
sharper, the Keewatin quartzose felsite, felspathic schists and diorites 
being penetrated for Rhorter distances by arms and stringers of 
granite. A very hard, coarsely crystalline diorite showing felspat· in 
irregular pieces sometimes half an inch in diameter, which are probably 
crushed crystals, occurs near the contact on the south shore of Lower 
Lake. It is penetrated by arms of the granite. Examined in thin sec
tion, Mr. Ferrier describes it as-" Specimen No.4. An altered basic, 
eruptive diorite (possibly derived from a diabase), exceedingly decom
posed; essentially composed of hornblende and plagioclase both almost 
entirely decomposed, the former to chlorite and the latter to saussuritic 
material. Ilmenite is quite plentiful with leucoxene. Twinning in the 
hornblende individuals is exceedingly common, two twinned individuals 
being frequently twinned with each other. The hand specimen has a 
porphyritiC' appearance." 

The gneiss area tapers at each end to a long point; at the western 
extremity, where the rocks are well exposed on Loch Erne, they consist 
of red hornblende-granites which probably are composed partly of 
plagioclase and which merge in pll1ces into red crystu.lline felsites. 
These clea.rly cut the Keewatin diorites and felspathic schists and 
enclose them in the form of angular blocks and masses. On the north
east shore, a ledge of felspathic schist is cut by large veins or arms of 
the gr!tnite which sends out smaller veins along the lamination-planes 
of the schist and encloses fmgments and blocks of it, the whole forming 
in places a regular breccia. At the western end of the lah only 
K eewatin rocks are seen, the granites having entirely disappeared or 
being represented only by narrow veins cutting the schists. 

Greenwater Lake. 

Greenwater Lake is a very beautiful sheet of transparently clear 
water with a semicircular length of nine and a half miles and an aver-
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age width of about a mile and a half. It lies to the south of Upper 
Lake Shebandowan into which it flows by a small clear stream 
with a total length, including two small lake-expansions, of a mile and 
a half. It may be reached from Lake Shebandowan by the stream and 
lakes just referred to, by making two short portages of five chains and 
twelve chains respectively, or by a direct portage into its most easterly 
bay ft'om the western end of U ppet' Lake Shebandowan, two miles south 
of the end of KashalJoiwe pot'tage. By this route the lake can be 
reached most directly, though it involves a portage of forty-five chains, 
whi.!h is not, however, exceptionally rough or difficult. 

This lake-basin is an exception in the district, in which most of A gneissic 

h I k h f f h K · I h lake-basin. tea es S DW a pre erence or t e eewatm areas. ts nort ern 
shore, which forms an almost exactly regular arc of a circle, is defined 
by the southern edge of the belt of Keewatin that occupies the country 
northwards to the Kashaboi we Lake, and the lake itself lies almost 
wholly in the granitoid gneiss. The whole southern shore is formed of 
this gneiss as well as many of the projecting points along the northern 
shore. The feature is an interesting one, for, all along this shore of the 
lake, the jutting headlands are occupied by the granite-gneiss, with 
smooth and well rounded surfaces that extend back from the 
shore for but short distance8, in some cases for but a few feet, when 
they abut abruptly against the dioritic rocks of the Keewatin, which 
are in contrast with the gneisses, and are abrupt and but little worn. 
The same relationship between the granitoid rocks and the diorites is 
seen on another small lake south of Shebandowan known as Peewatai 
Lake, referred to elsewhere III the Report. This lake is occupied in a 
similat· manner by intrusive granites which form the lake-basin, but 
show only on the tips of the points and abut against sheer walls of 
diorite. 

The strike of the Keewatin schists immediately to the north of Keewatin 
. schists her(' 

Greenwater Lake, conforms ,ery closely to the trend of the shore-hne, more resist-
being evidently defined by the edge of the gneiss area in which the ant. 

basin of the la.ke lies. The operation of the same causes which through-
out the district generally have led to the occurrence of lakes and river 
valleys along the belts of Keewatin, has here produced apparently 
opposite results, though in both cases the softer rocks, yielding more 
readily to demanding agencies, have been scooped out into basins. In 
the two cases under consideration the Keewatin rocks in contact with 
the gneisses are hard diOl'ites which have shewn themselves to be more 
resistent even than the granitoid rocks. 

The prevailing rocks of the Keewatin, as exposed all along the north Prevailing 
shore of the Jake inside of the fringe of gneiss are diorites and horn- rocks. 
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blende-schists, thE' latter having associated with them bands of mag
netic iron ore. Specimens from a point on the east shore two miles and 
a half from the southern end of the lake were submitted to Dr. Hoff
mann, for analysis. He describes it as follows.-" A very fine-grained, 
almost compact, schistose magnetite from Greenwater Lake, district of 
Thunder Bay, Ont.,-collected by Mr. McInnes, 4th October, 1891,
has been examined by Mr. F. G. 'Wait, and found to contain: 

Metallic iron .... . 
Insoluble matter .. . . 
Titanic acid .... ... . 

A good iron ore." 

52 '82 per cent. 
. . . 22'31 

. ... . None. 

This belt shows similar ores at various points in its extension towards 
the Matawin River and also on its probable westerly extension south 
of Moss township. 

Specimens of the ore from this part of the belt collected by Mr. H. 
B. Proudfoot, P.L.S. were also submitted by me to Dr. Hoffmann for 
examination. Upon them he reports as follows :-

" Specimen No.1, labelled.-Two miles south-west of intersection of 
south boundary of Moss Township with Round Lake River (Crooked 
River), District of Thunder Bay. 

" Specimen No 2, labelled.-From south of Moss Township (one mile 
and a half west of No. 1.) District of Thunder Bay. 

"Specimen No.3, labelled.-From south of Moss Township (north 
of No.2.) District of Thunder Bay. 

"The material consisted in all instances' of very fine crystalline, 
massive magnetite. 

Analysis gave for :-
1. 

Metallic iron . . .. .......... 42' 57 
Insoluble matter ........... 3fl'45 
Titanic acid . . . . ... . . ... . None 

2. 
42'64 
38'63 
None 

3. 
51 . 30 per cen t. 
26'99 
None 

The insoluble matter consisted of quartz and actinolite." 

Magnetite· and In the case of the specimens collected by mYl!elf from Greenwater 
quart7.ite- Lake, these do not represent average samples from the whole band, but 
schist. 

rather selected samples from the . richer-looking portions. The ore 
occurs in a band about twenty feet in width, with a general strike 
NAO° W., but very much folded and crumpled, the magnetite forming 
narrow bands in a quartzite actinolite-schist inclosed on either side by 
hard, fine- to medium-grained diorites. A belt with similar iron ore 
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occurs on Dakota Lake. six miles east of the Greenwater locality, but 
the bands of magnetite are here narrower. 

Peewatai Lake. 

The basin in which Peewatai Lake lies has been hollowed out of the Peewatai 

granite entirely, the inclosing diorites coming only to the shore-line. Lak~tbasin in 
gram e. 

In lithological character and structure, this small area is quite differ-
ent from the gneiss area of Shebandowarl Lake to the north and 
from the larger area which approaches within a few miles of it on the 
south, but is quite similar to the granitic area of One I~land Lake, 
north of the township of Ware. The granite is very uniform ill 
character where vel' examined throughout the area. It is a non
foliated, coarse, red granite, porphyritic with large crystals of red 
orthoclase felspar in a groundmass of semi-vitreous quartz and horn
blende. 

Only at one place 011 the lake is. the granite seen in actual contact Diorites of 

with the diorite, and here there is a gradual change from typical dior- south shore 

it.e into typical granite. Approaching the contact from the diorite 
side, the rock becomes gradually more and more felsitic and ·shews 
great blotches of felspar, becoming finally a regular crystalline felsite, 
which in a short distance itself mel'ges into the ordinary porpl:yritic 
granite uf the area. All along the south side of the lake. diorites 
occupy the shore, with the exception of the little jutting points thitt 
project into the lake, which are formed of granite. Nowhere along 
this shore are the two rocks seen in actual contact, as a gully occurs 
between each granitic point and the mural escarpment of diorite rising 
behind it. 

The diorite has generally a slaty cleavage, and is, in certain layers 
quite cherty and holds calcite and iron-pyrites with occasional bands 
·of very lean magnetic iron ore. 

At the eastern end of the lake, though the actual contact is not Granite 

seen, the granite loses its distinctly granitoid character, and becomes a palS~ting to 
fe 81 e. 

quartzose crystalline felsite similar to that described as marking the 
contact at the western end of the lake. Although differing very much 
in character from the great mass of the Laurentian gneiss of the dis-
trict, nothing has been observed with reference to the relationship of 
this area or of that north of Ware township to the rocks surrounding 
them, that would indicate that they differ in origin in any material 
way from the gneisses of the Laurentian areas. 
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Cmyfish River and Lakes. 

A good set of exposures of the rocks along the contact between the 
Laurentian area of Ka8haboiwe Lake and the Keewatiu belt of 
Shebandowan is afforded by the Crayfish Ri \'er and lakes. The river, 
from its mouth at the head of the south-west bay of Kashaboiwe Lake 
for a distance of six miles up stream follows the Keewatin belt. Near 
the mouth are exposures of gray mica-schists, similar to those occurring 
at the narrows on Kashaboiwe Lake, striking N. 64° E. with a vertical 
dip. Highly calcareous, felspathic, slate·like schists, considerably con
torted but with a general strike N. 74° E. and dipping at a high angle 
to the south, come in just above the first rapid three miles from the 
mouth. These are followed by occasional ledges of blue-gray, felspathic, 
slate-like schists, striking N. 85° E., which continue to the falls, where 
little altered, blue, slate-like schists come in. The same rocks and 
harder felspathic quartzites continue up stream, gradually becoming 
more gneissic by the addition of mica, and showing bands of coarse 
white mica-gneiss, to the next fall, where coarse, mica-gneisses are 
exposed. These gneisses are quite similar to those of the Laurentian 
area excepting the presence in them of green chlorite films that 
probably represent comminuted material from the schists, which they 
have incorporated. From this point outwards the gneisses are continu
ous, with, for some distance back from the contact, occasional belts of 
the schists interbanded. All along the south shore are mica-gneisses 
with the decided purple tints characteristic of the near approach to a 
contact with the Keewatin. A bay which extends southwards, at a 
distance of about a mile and a half from the foot of the lake, runs into 
the Keewatin belt and shows exposures of hard, fine, blue-gray, fels
pathic greywacke which changes by the addition of mica into mica
gneiRs, fine-grained and purple in c010ur. 

The rocks occurring about the Crayfish Lakes and extending up the 
river to the crossing of the Huronian Mine road, are gneisses of the 
type seen in the belt that crosses Kashaboiwe and Dog lakes, of which 
they represent the westerly extension. They show everywhere an 
alteration of coarse white gneiss and fine dark-gray biotite·gneiss in 
stratiform layers, and differ very materially in their general aspect and 
mode of occurence from the gneisses that form the larger Laurentian 

Rela.tion.s to areas of the district. They, however, merge into it on one hand, and 
Laurentlan.. t bl I K ... . R' h a.nd Keewatin. In certam contacts, no a yon t 1e aJOllllstlqUla lver, at t e narrows 

on Kashaboiwe Lake and in the lakes under consideration, gradually 
merge on the other hand into the Keewatin. When approaching the 
contact with the Keewatin from this belt of gneiss, the dark-gr!1,y, fine 
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gneiss gradually becomes harder and occurs in broader bands in the 
coarser white gneiss, losing its mica by degrees and at the same time 
taking on a purple colour. This change continues until the fine gneiss 
becomes a hard felspathic quartzite, purplish-gray in colour, with specks 
of mica and closely resembling an altered felspathic sandstone~ 

This change from one set of rocks to the other is, in places, so gradual A gradual 

that the tendency, in fixing the line of contact between the two, is to passage. 

vary its position considerably according to the side from which it is 
approached. 

These phenomena seem to indicate that the bands of fine gneiss Connection of 

which give this belt of gneisses its stratiform appearance, are really -g-~~~~h~~hi~~~ 
highly metamorphosed Keewatin schists. It is interesting to note that 
this belt followed westerly along its strike passes into the Ooutchi· 
ching of Rainy Lake by the gradual disappearance of the bands of 
coarse gneiss. Dr. Lawson suggested the probability that the Coutchi-
ching was a highly altered sedimentary series, and Dr. Ooleman has, by 
microscopic examination of thin sections of these rocks, shown their 
deviation from sediments, or at least has shown that they have the 
characteristics of sedimentary rocks. The conclusion would seem to 
be that there is no break between Keewatin and Ooutchiching and 
that the latter is really only an extremely altered phase of Lhe former. 

Round Lcdce and j{awawiagamak River. 

Round Lake which cuts the eastern boundary of Moss township Round Lake. 

lies in the Keewatin almost entirely, though small areas of intrusive 
gntnitic rock occur about its shores, one of which is of sufficient extent 
to be represented on the map. Along the portage-route from Sheban-
dowan LJ,ke, the rocks exposed are chiefly Keewatin diorites, varying 
from quite fine-grained, with a slaty structure developed in them, to 
coarse and somewhat granitoid in structure and cut by veins of granite 
On the lake itself the rocks are chiefly of the quartz-porphyry type. Quartz
Along the north shore, from the end of the pdj:tage to the north-west porphyry_ 

corner, exposures are frequent of red crystalline felsites with areas of 
diorite, schist and vesicular diabase which is cut and invaded by 
apophyses of granite. At the extreme north-west corner, a small 
intrusive mass, made up of biotite granite-gneiss and red hornblende- Intrusive 

granite, is probably au outlier from the larger area of these rocks granite mass. 

which occurs at J ackfish Lake, or may be continuous with that area. 
The granite area of the east shore, represented on the map, is made 
up of fine-grain'3d, red, biotite-granite and more coarsely crystalline, 
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red syenite composed of felspar, apparently orthoclase, and biotite. 
Both are without foliation. The boundar.ies of the mass away from 
the lake shores are largely conjectural. Elsewhere about Round Lake 
the quartz-porphyry type of rocks prevails with limited exposures of 
diorite and felspathic schist. A somewhat felspathic, quartzose 
massive rock, resembling an altered quartzite, shows broad bands 
charged with pyrite and chalcopyrite which are probably zones of 
shearing where the sulphul'ets have been deposited in much the same 
mannel' as vein matter. 

Northwards from Round Lake, a section across this belt of Keewatin 

to· the southern edge of the gneiss, is afforded by the road leading 
from the Huronian Mine. The exposures along the road are, for the 
most part, felspathic schists, varying to grey wacke-like massive felsite 
at a point about a mile and a half from the northern edge of the belt. 
A felspathic schist not unlike those exposed generally shows in 
certain layers a conglomerate structure. The matrix is schistose and 
holds semi-angular pebbles of quartz and of a felspathic quartzite 
not unlike the material forming the paste, though harder. In 
places this closely resembles a true conglomerate, though not 
everywhere, as <;;ometimes the pebbles suggest by their arrangement 
broken bands, the fragments of which have been drawn apart and sur
rounded by the softer parts. The contact with the gneiss is one of 
gradual change, the schisti! becoming more micaceous and gneissic by 
almost imperceptible degrees. 

All along the Kawawiagamak River, from Round Lake to the low 
land near its mouch, the rock exposures are highly felspathic in char
acter and are for the most part variations of the quartz-porphyry and 
crystalline types often altered to quartz-felsite-schists and sericite
schists, with a general strike about N. 40 0 E. At the small grassy 
lake opposite J ackfish Lake, somewhat schistose chloritic diorites are 
associated with felspathic schists striking N. 44 0 E. and with a massive, 
red crystalline rock with green blotches, resembling in the field a 
crystalline felsite. Under the microscope, in thin section, it proved to 
be exceedingly crushed and altered,but is described by Mr. Ferrier as 
a diorite, though somewhat porphyritic. The same type of rock, vary
ing from a diol'ite to a crystalline felsite, often quite schistose in 
structure, continues to the third portage, where a soft green schist is 
associated with massive red quartz-porphyry. This rock was examined 
in thin section by 1\11'. Ferriel' who found it very similar to one described 

by him in Dr. Dawson's Kamloops Report, 1894:x, It is a porphyry 
passing into a porphyrite. 

* Annual Repcll·t, Geol. Surv. Can., vol. VII. (N.S.) p. 397 Jl. 
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The rocks everywhere continue to present alternations of diorite, Exposures Ol1! 

h· d . f 1 d h' h I lower part of green sc IstS an massive e sites an quartz-porp yrles, to t e ast river. 

portage, the strike swinging more to the north until it becomes N. 29° E. 
At the long rapid just above the last portage but one, a knotted, fel-
spathic, sericitic schistose rock occurs, which in its more massive phase 
was found to be a shattered and squeezed quartz, porphyrite with epidote 
plentifully developed in it. The last exposures before reaching Kone
piminanikok Lake, though still, apparently, belonging to the same 
set of rocks, show parallel films of chlorite or hornblende. Between 
this and the lake there is a broad stretch of low land showing 
no exposures. On the lake, the first exposures seen are granites and 
granite-gneisses which contain both hornblende and biotite. Although 
a connection with the Keewatin beH of Saganaga and Saganagons 
lakes has not been traced, it seems very probable from the strike of 
these rock~ along Kawawiagamak River that the two belts will be 
found to be continuous. 

Dog Lnke. 

Dog Lake takes its name from the huge effigy of a dog outlined in Dog Lake. 

sand, which is still to be kaced on the high t errace, over which the 
portage to the lake passes. . This is said by the Indians to have been 
left by the Sioux when they abandoned this section of the country for 
the west, as a lasting reminder to the Ojibways of their scorn for 
them. 

The old pre-glacial outlet of the lake seems to have been to the east Pre·glaciar 

of the present river through a channel now entirely drift-filled. The outlet . 

Kaministiquia from its outflow fl'om the lake for a distance of about 
four miles, is rough in the extreme and shows a series of most pictures-
que falls and rapids. 

The main falls, known as the Great Dog Falls, consist of three prin- Great Dog 

cipal pitches closely following one another, and have a total height of Falls. 

over a hundred feet. They occur at a point on the river fOUL' miles 
below the lake and three-quarters of a mile above Little Dog Lake, 
from which a striking view of them may be had. 

The lake lies in a general north-and-south direct,ion, with a long General 

bay stretchiu!! awa.y teu miles and a half to the east. Its character of 
~ the Jake. 

greatest length is sixteen miles, and its average width two 
miles and a half. The depth of water is very considerable, in 
proportion to the size of the lake. A series of soundings along 
lines indicated on the map gave depths varying from one 
hundred and seventy to two hundred and sixteen feet ovel' 
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considerable areas; indeed, the uniformity of the bottom was mthel' 
remarkable, as soundings at intervals of a quarter of a mile, over a 
distance of three miles or more, showed a variation in depth of only a 
few feet on either side of two hundred and ten feet, In form the lake is 
very irregular with a coast-line indented by many bays of all shapes 
,md silles, which run into the land often for considerable distances, 

-Cause of bays. leaving between them jutting points of gneissic rock. These bays and 
points have little or no relation either to the strike of the rocks or to 
the direction of glaciation, but seem to have been governed in their 
formation by the occurrence of original hollows down which streams 
flowed, and which now form the deep bays of the lake. The only ex· 
ception to the rule that the brooks come in by way of the various 
bays about the lake is the main Dog River, which has carried down 
enough sediment to largely silt up its bay, forming a considerable area 
of alluvial land about its mouth with a long spit-extending out into 
the lake. 

Shores. 

Dog!River. 

Riviere des 
Iles. 

The immediate shores are generally comparatively flat. Low, 
rounded and glaciated hills of gneiss, that form points and rise to 
heights of from fifty to one hundred feet, alternate with sand and 
gravel beaches, that almost everywhere characterize the coves, and 
which extend back for some distance as low, drift-covered flats, before 
rising to the moderate height of the general level of the surrounding 
country. 

Dog River, the principal feeder of the lake, and really the head
waters of the KaminisLiquia lUver, has cut out for itself a meandering 
channel through its drift-filled valley. From Coldwater Brook to the 
mouth, the valley is broad and flat and the river winds about with a 
very crooked course, the banks of fine sand rising from fifteen to 
twenty feet above the ordinary summer level of the river. But few 
rock exposures are found, isolated knobs of well-foliated, biotite-gneiss 
with a general strike N. 600 E. projecting at intervals through the drift 
coating. Similar conditions prevail on Riviere des Iles fot' many 
miles up from the mouth, the same fine sand forming cut-banks under
laid by stiff blue clay. The rock exposures are chiefly biotite-gneisses, 
in places becoming very fine-grained and not unlike those commonly 
occurring at the contact with Keewatin schists. 

]{ashaboiwe Lake. 

Kashaboiwe Kashaboiwe Lake, which lies between Lac des Mille Lacs and She-
Lake. bandowan Lake, flows into the latter by a stream a mile and a half 
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in length, with rapids and falls having an aggregate descent of about 
thirty feet. Almost the whole of the lake is occupied by gneissic 
rocks, the northern boundary of the band touching the north end of 
the lake, and the southem boundary crossing at t.he narrows within 
half a mile of its southem end. Ooarse, reddish biotite-gneiss is the Biotite 

'1' I' h ' b d d fi k b" . I . h gneIsses. preval mg roc " Wit mt.er an ene, dar lOtlte-gnelss, w l1C 

()ccursas well-miHked bands from a few inches to several feet in width, 
and as bands abruptly terminated and often broken and forming blocks 
enclosed in the coarser gneiss, the blocks drawn out into long tails 
along the planes of foliation. 

At the head of the north-east bay, the contact between the gneiases Contact. with 

and the Keewatin crosses about half a mile from the extreme north Keawat.Jn. 

end. The granitoid gneisses are here seen in direct contact with 
slaty, felspathic and quartzose schists of the Keewatin. The contact is 
evidently an intrusive one as respects the granite-gneisses. A zone 
of Keewatin schists is found to be invaded along its planes of lamina-
tion by long stringers Ot· apophyses of granitoid gneiss and of a peg-
mati tic mixture of coarsely crystalline quartz and felspar, or of almost 
pure felspar, which also occurs in irregular masses cutting the Kee-
watin schists. The strike here is N. 64 0 E., and the dip about vertical. 
Orossing from the head of this bay by a chain of small lakes and port-
ages leading easterly to Trout Lake, the belt of Keewatin, which, as 
has been already stated, attains on Lac des Mille Lacs, a width of 
seven miles, is found to have disappeared. 

About Trout Lake, typical granitoid gneisses, which extend across Trout Lake. 

the height-of-Iand and down the south branch of the Savanne River, 
8.re the only rocks exposed, with the exception of a very narrow band, 
only ten to twenty chains in width, which occupies the ridge separat-
ing Trout Lake from Little Trout Lake. This seems to be an infolded 
outlier of Keewatin enclosed by the gneisses similat' to the one 
occurring on Dog Lake. It is made up of felspathic quartzites with 
slight schistose structure and granitoid, quartzo-felspathic, massive 
rocks, intimately mixed with granites and gneisses belonging to the 
gneissi0 complex, which are here intermingled in great confusion with 
the Keewat.in schists. 

Savanna Lake. 

Savanne Lake is reached from Trout Lake by way of two small Savanna 

lakes and a portage of a mile and three-quarters; Laurentian granitoid Lake. 

gneisses are seen in the vicinity of this lake. They vary from fairly 
coarse red gneisses to fine black biotite gneisses, which apparently 
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hold some hornblende. Down the south branch of the Savanne River 
no exposures were seen, the river flowing through low swampy land. 
Ridges rising from the muskeg are composed of boulders of gneiss only. 
The disappearance of the Keewatin belt here is also proved by the 
section afforded by the Canadian Pacific Railway, where, with the pos
sible exception of a few exposures of hornblende·schist about two miles 
south of vVoodland, that may represent infolded Keewatin. rocks, 
no exposures other than Laurentian are seen from west of Upsala 
down to about a mile south of Buda, where the northern edge of the 
southern Keewatin area crosses the railway. 

Muskeg Lake. 

Muskeg Lake. :Muskeg Lake lies entirely in granite-gneiss, generally coarse and 
but obscurely foliated and in places showing large crystals of felspar 
an inch or more in diameter. 

Part of the shores of the lake and some of the islands are drift
covered, the banks of sand rising in places on the east shore to a 
height of more than thirty feet. Some of the islands are cultivated 
by the Indians who grow good crops of potatoes. The land about the 
lake is nowhere high, and in some places broad areas of muskeg are 
separated from the lake only by a barrier of sand and gravel heaped 
up by the ice and waves. 

Beaver Lake. 

Beaver Lake. A very interesting series of rocks is exposed about this lake, which 
lies in a basin excavated in an arm of granite that extends south· 
ward from the main granite-gneiss area into the diorites and schists of 
the Seine River Keewatin belt. 

Con~ct of . Contacts of the two series of rocks are frequent on both sides of the 
gramte-gnHlss 1 k h . th 't .. d' th d' 't . 1 d and diorite. a e, s owmg e gram e-gnelss lllva mg e 101'1 e 111 ong arms an , 

Dioritic 
breccia. 

in places, the gneiss invaded in a similar way by diorite. Although 
the general form of this granitic arm would indicate that it is intrusive 
in the diorite, the details of the contacts seen in many points about 
the lake show that both rocks have been in a viscid or liquid condition, 
and that each has invaded the other, producing a contact zone where 
the relations are most complex. Faults have also affected the rocks 
here and have helped to obscure their relations. One of these which 
shows considerable displacement, can be seen on the west side of the 
lake, where the line of faulting seen on a small island, is indicated by 
a breccia made up of semi·angular to well-rounded boulders and 

.' 
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pebbles of diorite and gndss some of which are as much as two feet in 
dia.meter, contained in a matrix of rotted rock charged with pyrite 
and chalcopyrite. The inclosed blocks as well as the cementing 
materials are all dioritic on the diorite side and all granitic on the 
granite side of the belt. The line of fault continued to the main .west 
shore, is seen there to be marked by a wide vein of white quartz. 
The conditions seen in these contacts seem to indicate that the 
present form of these rocks has been induced long after the first solidi· 
fication of both, probably by pressure exerted when they were deeply 
buried under overlying strata which have been since denuded. 

Niven Lake. 

This lake, which lies two miles to the ea,qt of Nonwatin Lake, has an Niven Lake. 

extreme length of five miles and is nowhere more than three-quarters 
of a mile in width, with a very irregular shore-line. The whole of the 
eastern end is occupied by diorites and schists of Keewatin age, except-
ing a few hundred yards of the south shore, where an isolated area of 
granite cuts the schists. The western part of the lake lies in the gneiss 
area which is here made up of hornblende-granite-gneisses and biotite-
gneisses, becoming, close to the contact, crystalline felsites and diorites, 
which invade the diorites and hornblende-schists of the Keewatin, 
sending out into them long arms and vein-like stringers. 

Hawk Lake Route. 

The route from Hawk Lake to Old 1fan Lake gives another section Hawk Lake}o 

th I h · K . b 1 h' h I 'd h 1 h Old Man . roug 1 t IS eewatm e t, w IC laS a WI t , w lere t e route Lake. 

crosses it, of about six miles, extending from Pyramid Lake to Old 
Man Lake. Southward from the Oanadian Pacific Railway, through 
Hawk Lake and the stream and lakes emptying into it from the south, 
and all about Pyramid Lake, biotite-granite-gneisses are seen, usually 
well foliated, and striking east-and -west. Across the Keewatin belt Section. 

the exposures are infrequent, the route, for the greater part of the 
distance, following winding streams in flat mars~y land. At the foot 
of Pyramid Lake, on two small lakes tributary to Brush Oreek, about 
half way between Pyramid and Old Man lakes and along the northern 
and eastern shores of the last-named lake, the rock exposures that 
serve to define the belt, occur. They consist of chloritic and horn
blendic green schists and occasional exposures of massive diorite. The 
general strike is parallel to the trend of the belt, about east-and-west. 
The quartz-schists and altered quartz-porphyries, which occur in con-

4 
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siderable strength further west on the belt, seem to be wanting here, or, 
at least, they were not observed. 

Seine Lake to A route extending northwards from Seine Lake through Caribou 
Scotch La.ke. and a number of smaller lakes to Scotch Lake and the Canadian Pac-

Rocks met 
with on this 
section_ 

fic Railway, gives a section across the measures of this Keewatin band 
to a point intermediate between Clearwater Lake and Brush Creek. 
The hornblende-gneiss division occupies the first half-mile along the 
shores of Seine Lake, the rocks consisting of greenish-white gneiss, 
highly quartzose, containing films of a green chloritic mineral, asso-
ciated with dark quartz-diorite with a large proportion of hornblende. 
Biotif e is not entirely absent, and in places the gneisses are biotite
gneisses. The boundary between the two has been placed so as to include 
on one side those rocks in which the biotite predominates and on the 
other those which shew the greater proportion of hornblende. .North
wards along Seine Lake, typical biotite-gneisses strike pretty uniformly 
8. 85° E., with, however, much local twisting, particularly where, as 
is frequently sren along the lake, coarse pegmatite-like white gneiss 
invades the finer black gneiss, both in the form of irregular masses 
and sheets and as long arms, often enclosing angular blocks of the fine 
black biotite-gneiss. These gneisses continue fairly uniform in 
character to a point about half a mile beyond the first 
little lake north of Caribou Lake, where the hornblende gneiss 
division is again seen, the rocks as before consisting of 
syenites or quartz-diorites and a gneiss which contains both 

Keew1ttin belt biotite and a green chloritic mineral. The belt of Keewatin 
nel1l' H1twk d H L -Lake staticn. rocks that extends eastwar s to awk ake statIOn and west-

wards to join the Seine River band, adjoins these rocks on the 
north. The belt has a width, where the route crosses it, of a little 
over three miles and three-quarters, and consists in the main of diorites 
and diabases with green hornblendic and chloritic schists which prob
ably represent crushed forms of these rocks. A narrow fringe along 
the southern edge of the belt, is made up of quartz-porphyries in various 
degrees of alteration to the extreme of a regular sericite-schist with 
blebs of slightly opalescent to clear quartz. Rocks of the same char
acter are occasionally met cutting the schists throughout the band, 
where crushed into a schist conforming in strike to the trend of the 
enclosing rocks. Along the northern border of the belt occur felspathic 
schists and quartz-schists with hard bands of schistose conglomerate, the 
pebbles of quartz and quartzite_ Some of the schists exposed along 
the south shore of Norway Lake weather very rotten and rusty from 
the decomposition of thin sheets of iron-pyrites scattered through 
them_ 
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Adjoining this belt on the north is an area of non-foliated biotite Granite and 
't h' h h . h h d" b h bl d' gneiss to north gram e, W IC , near t e contact WIt t e lOrltes, ecomes orn en lC, of belt. 

but which is, in the exposures which are plentifully seen about the 
lake, a coarse red granite of quartz, orthoclase and biotite. To the 
northwards the granite gl'adually assumes a foliated character, until 
on Lower Scotch Lake it becc>mes an ordinary, well-foliated, biotite-
gneiss with, however, in certain layers, a small proportion of horn-
blende. The strikes vary considerably along the lake-shore, shewing 
considerable folding of the strata. 

The evidences of glacial action over the whole area under considera- Direction of 
. glacial strire. 

tion are very plain, everywhere in the form of well marked glaCial 
strife and grooving and in places as morainic accumulations of glacial 
drift. The direction of ice-movement was remarkably uniform. From 
the Karninistiquia River westward the strife follow a direction about 
25° west of south, gradually becoming more westerly in their trend 
until in the Rainy Lake country, AS reported by Lawson,-~ their aver-
age COUl·.~e is about S. 40" W. North of Rainy Lake, between it and 
the railway, the course is about S. 30° W., and about the shores of 
the Lake of the Woods, S. 45° W. There are of course local devia-
tions from the general direction, particularly where the trend of a 
lake- or river-valley makes a moderate angle with ~he general course. 
East of the Kaministiquia River there was a swing in the ir:e-move-
ment towards Thunder Bay, as strife along the Dawson road shew a 
direction 30° east of south. A few strife in this eastern region seem 
to belong to the later set which is so prominent about Lake Nepigon 
and its neighbourhood. Their direction is about west. t 

Well marked morainic ridges are found at various points through- ~Iorainic 

out this section along the Canadian Pacific Railway near Nordland. ndges. 
High ridges which lie to the north of the railway track are without 
doubt of this character. The ridges are generally composed of rolled 
boulders and sand, and extend for some distance approximately parallel 
with the track with a steep face towards it. 

At the nOl-th-east end of Drift Lake a very beautiful example of a I~ame-like 
kame-like ridge comes down to the lake-shore. It is composed of rHlge. 
rounded boulders of gneiss of varying size, with coarse sand composed 
of granitic debris filling the inters paces. Its course from the Jake-

* Annual Report Geol. Surv. Can., 1887-88, vol. III. (N.S.) Part F_ 

t Report of Progress, Geol. Surv. Can. 1866-6!); also Summary Report, Geol. 
Surv. Can., 1874. 

4i 
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shore is north-north east over a sandy :flat from which it rises as a 
sharp ridge, from one chain to three yards wide at the top. At 
twenty-five chains bftck from the shol'e it widens out and merges into 
the general level of the country. On the portage leading south from 
the south end of Greenwater Lake toward Hoof Lake. a striking ridge 
of the same character is followed by the portage for seven chains. It 
is composed of sandy loam filled with well-rounded boulders of gneiss, 
diorite and various schists, and crosses a valley from side to side in a 
direction five degrees west of south, rising seventy-five feet above the 
valley. The top is merely wide enough for the trail, and the sides slope at 
the angle naturally assumed by the material. 

Irregular morainic accumulations occur at a number of different 
points, notably over the region lying north of the valley between N ord_ 
land and Linkoing. This part of the surface is generally deeply drift
coverecl and shows irregular ridges and numerous cirque-like hollows 
about one hundrcd feet in depth and a little more in diameter at the 
top. The basins are generally dry, draining freely through the loose 
drift, but one was observed close to Prairie portage which held a small 
lake. Ooldwater Brook which gushes out as a good sized stream from 
the base of the drift ridges, doubtless derives its water from the drain
age of these basins. The water is quite clear and extremely cold. The 
temperature, ascertained by S. J. Dawson's exploring expedition in 
1858 was 41 0 '5 Fahr. 

Lacnst1'ine Clays and Sands. 

The basin, occupied by surface deposits of red clo.y o.nd sand, 
extending westwards from Kaministiquia station on the Oanadian 
Pacific Railway to within foul' miles of Nordland station, is bounded 
closely by the 1450 foot contour-line. It thus evidently forms o.n 
independent local lake-basin, cut oft' en~irely from the Wabigoon basin 
further west by the higher land which forms the east-and-west water
shed. Crossing Pigeon River at about twenty miles from its mouth, 
and Whitefish, Matawin and Shebandowan rivers at about the same 
distance from the Kaministiquio., this 1450 foot contour includes 
Dog Lake and the valley of Dog River nearly to its head with 
lower land extending eastward to Lo.ke Superior. Morainic ridges of 
drift bounding the bo.sin on the north, are probably terminal moraines 
o.ccumulated at the foot of the glacier o.t the stage of its recession 
during which the lake had existed. 

Stratified deposits of sand and gravel are found on Lo.c des Mille 
Lacs, Shebandowan and other lakes, at levels which vary too much to 
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allow of their having been formed in one lake basin. The proba
bility seems to be, rather, that small, local lakes were formed from 
time to time, whenever the climatic conditions were such as to causE" 
a pause in the receding movement of the ice-front, forming ice-barriers 
bounding the northern shores of lakes of which other parts of the 
shore-line were formed of accumulations of glacial drift. 

(Jlacictl St?·iC8. 

Red River Road, 5 miles from Thunder Bay.... . .... .. . .. YY. 
10Th " . . . . . . .. .. ... S. 30° E. 
13 ... .. ......... S. 30° E. 

Dog Lake, south-east end. . ... . . . . . ............. ..... S. 260 E. 
S. E. Rhore between East Bay and S. E. end. . . .. S. 40 E. 

N. of last .... S. 5° W . 
western end of East Bay.. . .... .... ... . . .... .. S. 20° VV. 
East Bay near east end.. . . . . . . . . .. . .. . . ... .. S. 36° VY. 

midway on north shore .... . .. .. . . ..... S. 26° VY. 
midway on west shore. ....... .. .. ......... .. O. 140 E. 
2 miles north of S. W. end ..... .... .............. S. 24° VV. 
outlet ................. .... ........ S. 10° W. to S. 11° W. 

Matawin River, below Browns Lake . ....... .. . . ......... . S. 8° 'V. 
3 miles above junction with Shebandowan 

River ... ........ .......... .. .. .... S. 6° W. 
Shebandowan River, 1 mile below lake. . ..... .. .. ... ... .. S. 5° VY. 

3~ miles " .. . .. . ... . .... S. 6° W. 
Shebandowan Lake, 3~ miles west of outlet .... ......... . ... S. 2° VV. 

4 .... .. ......... S. 17" W. 
G ........ . .. ..... S. 22° W. 
west end of Lower Lake .. . . ... .. . . .. .. S. 23° VV. 
neat· Beaver-house Hill .. .. . .. .. ..... S. 31° 'V. 

Mud Lake, east end . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S. 22' VY. 
Peewatai Lake, near outlet........ ... . .......... . ....... S. 24° 'V. 
Greenwater Lake, 1 mile S.E. of Shelter I sland....... . . ... S. 26° VV. 
Lac des Mille Lacs, at height-oi-land portage ...... ........ S. 240 W. 

first point north of portago .. . . . ... S. 20° YY. 
island north of Bolton Bay ........ S. 10° W. 
island opposite Poplar Point.... . . . S. IDo W. 
large inland west of Pine Point .... S. 11° "IV. 
Baril Bay. . .. . . . . ...... S. 40 "\-V. 
Broad Point ...... ..... ........... S. 4° 'V. 
north of Bull I slimd. . .. '" S. 6° W. 

Canadian Pacific Railway, 1 mile west of Matawin River .... S. 210 "\-V. 
Canadian Pacific Rai lway, 1 mile west of Matawin River 

occasional heavier stri re ............................. S, 4° E. 
Canadian Pacific R.'1.lIway, 2 miles west of Upsala. S. 
Round La.ke, neal' Moss Tp. line, down steeply sloping surfaces S. 11° VV. 
Huronian Road, 3 miles north of Loon Lake ........ .. ...... S. 50 E. 
Round Lake, near district boundary .. ..' .......... ....... . S. 20° VV. 
Crooked Pine Lake , east end ......... ".. . .. ..... .. .... S. 24° VV. 

3 miles from west end.... ..... ..... .. S. 210 \"'1. 

Glacial 
strife. 
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Crooked Pine Lake, midwn,y on south shore .... ..... .. . .... S. 19° \V. 
west end ......... ... .... . ... ...... .... 8. 29° W. 

Sabawy Lake, south shore ...... . .... ......... . .. . ... . . . ... S. 26° \V. 
west of last .............. , ... .. .. S. 30° W. 

Partridge Lake, S. W. end... . .... .... ...... ..... . , S. 27" W. 
Sawbill Lake. ........ . ... . ... .... .. ....... S. 16° W. to S. 24° W. 
Clearwater Lake ......................... . .... ..... . ...... S. 60 "T. 
Six miles north of CIsarwater Lake .......... .. .. .. , . ....... S. 16° W. 
Eye River, west of Right-eye Lake...... . .... . .. .. . . ..... S. 160 E. 
Sturgeon Lake, north end. . . . . . . . . . . . . . . . . . .. ........... . . S. 
Seine River, 4 miles N.E. of Island Falls ..... .. ....... ... .. S. 10° W. 

north end Reserve Island. . . . . . . . . . . . . . . . S. 24° \V. 
west shore Moose Lake .. ...... ... S. 20 \V. to S. 26° W. 
Steep Rock Lake, S.E. bay, on steeply sloping 

surface. . . .. ... .... . ....... .... .. S. 150 E. 
Steep Rock Lake, island near centre .... .. ... '. S. 150 Vl. 
East end of Perch Lake. . . . . . . ....... . .... S. 5° \Y. 
South silore of Perch L",kt". . . . . .. . .... .. . .... S. 2° E. 
North :::l. 16° W. 
North S. 7° W. 
elbow west of Calm Lake.. .. ... . .. . .. . . . ... S. 26° W. 
7th portage above Sturgeon Fall. . . . . . . . . . . . . . . S. 26' W. 
4th .......... . S. 32° W. 

Lake just south of Jackfish Lake........... .. . . .. ... .. ... S. 15° E. 
Pine Lake. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......... S. 
Atikokan River, north of Trout Lake.... . ....... .. S. 20° \V. 
Quotico River, 8 miles below Beaver-house Lake .. S. to \V'. to S. 7° \Y. 
\Vhitefish Lake, Ea,~t shore .... .... .... ..... ... ........ . .. S. 320 \V. 

north ~hore .... _....... .... ........ .. .... .. S. 23° \V. 
west shore .... , .... ..... . . . . . . . . . . . . . .. S. 26' \Y. 

Atikokan River, 1 mile west of Sabawy Lake .. S. 190 \V. 
Lac des Isles, south end. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . S. 34° W . 

north end .................... . ..... .. . .. ... S. 41° W. 
Pipestone River, below Pipe Lake. . . . . . . . . . . . . . . . . . . . S. 14° W. 
Crow Rock Lake, S. W. Bay. . . ... . . . . . . . . . . S. 2° \V. 
Clearwater Lake \Vest, N. E. shore... .. . ....... S. 4° \V. 
L()wer Scotch Lake. ....... ...... .... . ..... . . ..... S. 7° W. 
Fox Lake. . . . . . . . . . . . . . . . . .. . . . . ....... .. .............. S. 8° \V. 
Pickerel Lake, 1 mile east of Pine Portage (2 sets.) S. 40° W. to S. 57° W. 
Batchewaung Lake, island in main lake .... ........... . .... S. 8° \V. 
Quetico Lake, N. shore of main lake ... ....... . ......... . ... S. 8° \V. 

ECONOMIC GEOLOGY. 

Iron ores a.re widp,ly distributed throughout the Keewa.tin belts of 
the region dealt with in this Report. In the Matawin and Atitokan 
iron ranges extensive deposits of high-grade ore have been discovered, 
and theil' extent has been proved in some measure, by cross-trenching, 
test-pits, etc., and by the use of the diamond drill. 
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In the Matawin field the ores consist both of magnetite and hrematite. 
Where they are exposed at the sUl'face the ores are interbanded with 
chert and jasper, but exploitation by diamond drill has revealed, it is 
stated, large deposits of clean ore. 

Atikokan Iron Belt. 

On the Atikokan River, the iron-bearing belt is continuous for "Iron ores of 
I d · h' . I d d . f Th I Atlkokan ong lstance, S owmg at mterva s goo eposlts 0 ore. e c eanest belt. 
and best deposits occur near the eastern end of the belt, diminishing 
in amount and increasing in impurity as the band is followed west-
wards. The best surface showing is seen at the McKellar locations, McKellar 
between Magnetic and Sabawy lakes. The ore here occurs in a locati0ns. 
bluff which rises boldly from the right bank of the river at, a distance 
of about three hundred yards back from the shore. A section across 
the iron.bearing band between lots 10 E. and 11 E. gave approximately 
the following thicknesses for the belts of magnetite, though the strip-
ping at the time of my visit was not sufficier.t to afford a quite satis-
factory section. From the face of the bluff thil·ty-six feet of clean ore 
is exposed, followed, further north by two other bands, one twenty-seven 
feet wide of interbandcd clear and impure ore and another of unknown 
thickness, the intervening bands of country-rock having a thickness of 
about thirty feet. The bands cttn be traced along the bluff for over 
four hundred yards and occur as overlapping lenses of ore, which may 
die out as far as one particular lens is concerned, but is continued in 
recurring lenticular masses. The ore is a very good magnetite, show-
ing a little pyrite and copper-staining in places but generally free from 
impurities. Dr. Hoffmann reports that an analysis of a specilDen from 
the line between locations 10 E. and 11 E. was made by Mr. J o!'nston, 
with ~he following result .. · : 

Metallic iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 65'71 per cen t. 
Titanic acid ...... . ... . :None. 

The inclosing rock is a diorite with a large proportion of hornblende. Wiley 
Below Sabawy Lake, at the Wiley locations R. 400 and R. 401. At locatiOns. 
the time of my visit the trenches which, when made, must have 
given a good section across the belt, were partly filled in, so that the 
section seen was not a perfect one. The mode of occurrence of the 
ores here and their general character, are similat' to those above 
referred to. The inclosing rock is also quite similar. Three beds of 
Dre are here exposed, the most southerly about thirty-nine feet in width, 

" Annun.! Report, Geol. Surv. Can., vol. V. (N.S.) 1890·91, p. 38R. 
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made up of clean rich magnetite with only one narrow band of the 
country-rock. Two other bands of ore, with an intervening belt of 
countr.y-rock occur to the north; the centre one of the same rich ore 
and the northern one of banded 'lean ore with a richer bed less than 
three feet in width. There is here an excellent showing of good ore 
extending along the ridge for about five hundred yards. A little 
pyrite occurs here and there. Dr. Hoffmann reports thA following 
results, of analyses of specimens from the locality made by Mr. J ohn
ston.-l<-

Magnetite from location 400 R. 

A massive magnetite. 

Metallic ron............. . ..... .. . ....... . .... . 68 '03 per cent. 
none. Titanic acid .. ........... . 

Magnetite from location 402 R. 

Massive, fine-granular magnetite. 

Metallic iron ... . 
Titanic acid . . .... . 

Magnetite from location 403 R. 

A fine-granular magnetite . 

. . . . . . . 68' 03 pel' rent . 
.. None. 

Metallic iron ... . . . . . . . . . . . . . . . . . . . . . . . . . 64' 55 per cent. 
Titanic acid .... . . ............. . . None. 

Magnetite, from two miles and a half west of Sabawy Lake. 

A massive magnetite. 

Metallic iron . . .. . 
Titanic acid ... . 

67' 42 per cent. 
None. 

Further down the river, at the second location, known as the Pat
terson location, the ore is well exposed in two rich bands of about 
thirty-five and twenty feet respectively. The ore-bands are here ex
ceedingly rotted at the ' surface and probably hold much pyrite. 

Still further down the river, at location 138 X, quite as broad a 
band of iron-ore bearing strata occurs. The ore is magnetite, but is 
very much interbanded and mixed with country-rock, only four or five 
feet of continuous, clean ore being noticed in the surface exposures_ 

At the Garland locati;m, below Steep Rock Lake, the iron-bearing 
belt is exceedingly crumpled and folded, and it is very hard to arrive 
at the thickness of the ore-beds. At the top of an a,nticlinal fold, two 
feet of good clean ore occurs, with about sixty feet of interbanded ore 

" Annual Report, Geol. Sun. Can., vol. V. (N.S.) 1890-91 p. 38 R. 
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and country-rock. A good deal of pyrite was noticed associated with 
this ore. The band has been affected not only by abrupt and 
complicated folding, but apparently also by faults. 

Steep Rock Lake Iron Ore. 

On Steep Rock Lake, large angular blocks of a very good hlematite Steep Rock 
. La.ke ores. 

were found 1Il places on the In.ke·shore, and narrow bands of ore were 
seen on the west side of the eastern arm. The beds from which the 
blocks of rich float were derived seem to be largely covered by the 
waters of the lake, and were not discovered, though it is reported that 
beds of good size h!t.ve been located on the mainland. 

Matawin hon Belt. 

The ;VTatawin iron-bel t extends from Kaministiquia station west- Matawin 

1 b d G L 1\ , •• d ore·belt. 
-Ell' y to eyon reenwater ake. .vlagnetlC ll'on ores are expose at 
a number of points along it and both magnetite and hlematite on the 
Matawin and 8hebandowan rivers. On location W. 221 and adjoin-
ing locations, the ore· belt is made up of interbanded slaty diorite with 
magnetite and hrematite. There is a broad belt of this ore, and 
though it is generally banded in character, some large deposits of 
clean ore are reported. Just below Weigaud brook and south of the Mag~letite 

. . and Jasper. 
Tlver, where a shaft of about fifty-six feet m depth has been sunk, the 
dump showed good ore very much intermingled with jasper. The 
jaspilite has been very much crushed and shattered, and now forms a 
regular jasper breccia, the bands of jasper being broken so that they 
occur in small rectangular pieces surrounded by the iron and by the 
country-rock. Numerous slikensided surfaces further indicate the 
faulting and crushing which the rock has undergone. Hand specimens 
exn.ctly resemble the jaspilite, illustrated in colours by Prof. Van Hise 
in his paper on "Principles of North-American Pre· Cambrian Geol-
ogy,"'" from Jasper Bluff, Ishpeming, and belonging to the Negaunee 
Formation of the Lower Marquette Series. Following this belt west- Ores at 

d b d d 
. . Copper Lake. 

war S, an e iron ores were seen outcroppmg at Copper Lake, south 
of Shebandowan Lake, and on the eastern shore of Greenwater Lake, 
this locality being referred to more particularly on a previous page 
dealing with the rocks about Greenwater Lake. The exposures at 
Copper Lake are limited in extent and probably not commercially 
valuable. 

Ores which probably form an extension of the same belt on the Ores south of 

f h 'd fIG L k . ' f Moss. urt er Sl eo t 1e reenwater a e gneIss area, occur south 0 Moss 

,. Sixteenth Annual Report, U. S. Geol. Surv., p. 798. 
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township. Specimens from this belt, examined in the laboratory of 
the SUl'vey were found by Mr. v'i'ait to contain respectively 42'64 per 
cent; 42'57 per cent and 51'20 per cent of metallic iron, with no
titanic acid. * 

It will be seen that good Bessemer ores occur in quantity in the 
district, and the problem of their utilization is simply one of economic 
smelting and a market for the product. 

Gold. 

Gold is widely distributed throughout this district, occurring III 

greater or less quantity along all the Keewatin belts. It is generally 
associated with a contact between granitic intrusives, which in this 
district are generally the gnbisses of the Laurentian, and the 
Keewatin. On the granitic side of the contact, the zone that has been 
found to be gold-bearing is quite narrow, and only exists where there 
bas been extreme pressure and shearing, resulting in a broad band of 
rocks, granitoid in structure but which have apparently incorporated 
much of the material of the Keewatin basic rocks. On the Sheban
dowan sheet, only one loc!Ltioll has yet developed into a mine, and it 
has been closed down for a number of years. Numerous locations 
have been taken up and preliminary development work done on many 
of them. At Gold Brook, a tributary of the Matawin, a broad zone of 
impregnated country-rock, carrying various sulphides and some gold 
has been blocked out in mining locations and some stripping and 
testing work ha~ been done. Similar work has also been done on some 
properties along Shebandowan Lake, without any practical resuns up· 
to the present. 

The Huronian iYiine. 

The Huronian mine is situated on lot H. 1. near the centre of t,he
township of Moss. The vein was discovered during the winter of 
1870-71 by two Indians in the employ of the Hudson's Bay Com
pany. Mr. Peter McKellu.r, of Fort William, shortly afterwards 
visited the property and reported favourably on it. A township was. 
surveyed with this gold property as its approximate centre. 

The first actual mining was done in 1872, when about 100 tons of 
ore Wu.s takE'1l out. Owing to its inaccessibility, little real mining 
was done for a numbE'r of years, until after the building of the Cana-

"Annual Report, Geol. Surv. Can., vol. VI. (N.S.) 1892-93 p. 36 R. 
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dian Pacific Railway, when active operations were undertaken, a ten
stamp mill, with concentrating machinery was erected in 1883, and 
plant for the chlorination process was added. A saw-mill was built 
and operated in connection with the stamp-mill and tbe sha.fts were 
connected by tramway with the mill. The mine was thus placed on a 
good running basis, though the distance from the rai lway was such 
that the operating expenses were necessarily large, as supplies could be 
taken to the mine only by hauling on sleighs in the winter time or 
in the summer by a canoe-route which invol ved much transhipment at 
the various portages. Rough wagon-roads were afterward cut out, 
one from Shebandowan Lake to the mine and another from Lac des 
Mille Lacs to the northern part of the township. 

The country-rock at the mine is a green chloritic schist which in Association or 

cert!1in layera is an agglomerate in structure. A small intrusive area the ore. 

of granite, well exposed on J ackfish Lake, sends an arm south-west-
ward to within a short distance of the wine. The vein is from six to 
eight feet in width and can be traced for a considerable distance, two 
other properties being situated on its prolongation in either direction. 
The quartz carries pyrite, chalcopyrite, galena, sylvanite and a little 
visible free gold. The mill has been closed since 1885. With improved 
facilities for transport, there seems a prospect that this property may 
n,gain resume work. A gl'eat many locations have been taken up in 
the neighbourhood, bllt no other mining work has been done with the 
exception of a little surface work on the Tip-Cop and one or two other 
properties. Recently some of these old properties have been re-
examined, but no mining operations have resulted. 

Seine River l11ines. 

In the Seine River country, the first recorded discovery of gold- Discovery of 
bearing veins seems to have been at Partridge Lake, where, in 1872, :!:IiI'. ~old on Seine-. ~w~ 

Archibald McKellar located sElverallarge veins of qUl1rtz which proved 
to contain gold but on which no work of any consequence was done. 
The veins are well exposed in a small island in the lake, as well as OD. 

the main shore of the lake itself. The accompanying photograph, 
taken by Dr. Bell, in 1890 represents one of these veins. 

It was not until 11fter the discovery of the now well-known gold 
district above Bad Vermilion Lake near t.he mouth of the Seine River 
in 1893, that prospecting began to be carried on actively in the Seine 
River country. Since that time the Keewatin band in which the 
valley of the river lies, has been explored in a desultory way through. 
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out almost its' whole length. A great number of locations have been 
taken up, and a large amount of development work has been done. 

Mill at Hal'old The first mill erected was at Harold Lake, wbere the high gold-content 
Lake. of the small veins induced the owners to erect a five-stamp mill 

Lithologicnl 
character of 
country-rock. 

The small veins originally opened up did not, however, provide 
sufficient ore to keep the mill running for any length of time, and the 
larger veins subsequently develop,ed on the property did not contain 
so high a percentage of gold as the smaller ones first exploited. 

The country-rock of these locations consists of diorites Itnd green 
schists, cut and invaded by protogine granites and quart7--porphyries 
which are generally altered by pressure and shearing into sericite 
schists. One of these schists was examined by Mr. Barlow in thin 
section, who describes it I1S follows :-

"Macroscopically it is a greenish-gray to bloownish-yellow gneissic 
rock with rough cleavage surfaces. U ndel" the microscope it 
appears to be made up of a fine-grained ground-maHs of quartz and 
felspar, most of the last-named mineral having been converted into 
muscovite which oecurs in the form of minute scattered scales. In 
this are imbedded in-egular grains of quartz, orthoclase and plagioclase, 
the quartz being by far the most abundant. Some of the 
plagioclase shows a double set of polysynthetic twinning. lines crossing 
one another at right angles. Besides the scattered scales of muscovite, 
there is an abundant development of this mineral in wavy bands 
which flow around t,he porphyritic constituents, and which has doubtless 
been developed I1l0ng shearing planes during the process of crushing 
to which the rock has been subjected. The muscovite is light yellowish
green and its abundance gives the prevailing colour to the rock. The 
porphyritic constituents occupy by far the greater portion of the slide, 
and the rock appears tu have resulted from the alteration of a quartz
porphyry poor in ground-mass, or of a granite that has been subjected to 
intense pressure. The rock shows abundant evidence of this pressure 
in the dislocation and sundering of the felspars and the frequent 
granulation of the quartz fragments, all of which exhibit more or less 
distinctly the strain shadows due to uneven extinction. The frequent 
yellowish-brown colour of the rock is due to the abundance of 
disseminated particles of hydrated ferric oxide." 

Irregularity of The veins on this property are extremely il'l'egular in their occurrence, 
veins. having been affected by the stresses which have folded and crushed the 

inclosing diorites and schists. As a result, they can seldom be traced 
into continuity or into any form of parallelism with one another. 
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Between N onwatin Lake and Sturgeon Falls, a great number of 
locations have been taken up, chiefly in the Keewatin belt, am! develop
ment work is being done on some of them. 

Sawbillminc, location 313 X, and adjoining lots, is situated near the Sawhill mine. 

eastern shore of Sawbill Lake, an expansion: of the Seine River north 
of Moose Lake. All about the lake are found rocks characteristic of Rocks of the 

h b d f IT • Th . f . h vicinity. a near approac to a an 0 ",eewatm. ey consist 0 varIOus p ases 
of crushed and altered granites and gneisses with small areas of included 
schists and diorite. Frequently the gl'anites are intensely crushed and 
sheared, in places to such a degree as to become schists in structure. 
The Sawbill vein occurs in a band of these extremely crushed rocks, 
which have shearing and foliation planes trending in a direction N. 3° 
E. The Yoin, at the surface, has a width of over four feet, and it runs 
parallel to the trend of the inclosing I'ocks with a hade to the east of 
about 10° from the perpendicular. The vein is well marked and comes Character of 

f f . d' the vein. away reely rom the hangmg-wall an fairly so from the foot-wall, 
though on this wall the vein-material is to some extent mingled with 
the containing rock in the form of stringers and small parallel veins. 
On the strike, the vein is traceable for about 600 feet to the south, 
gradually failing in width until it becomes quite narrow. To the north, 
at about 300 feet from the present shaft a swamp covers the ground 
and conceals its further extension The hanging wall shows sliken-
sided surface, and a thin parting of crushed green chlOl'itic 
material. The vein may be classed as a fissure vein, belonging to that 
common class where the sides of the original fissure, at the close of 
the movement that produced it, remained close together, leaving little 
open space. The present hanging-wall probably represents an original 
wall of the fissure, and the foot-wall the outel' edge of a belt of more or 
le8s crushed and shattered rock which has been carried off by the per-
colating solutions and replaced by vein-matter. The vein filling is a Its contents. 

somewhat waxy quartz, calTying pyrite and chalcopyrite with 
some visible free gold, The question of its value should be easily 
ascertainable, and with the values claimed there does not seem to have 
been any good reason either for t.he undue inflation of the stock or for 
the subsequent shutting down of the mill. Since the above was written 
the mill has resumed work. 

In the neighbourhood of the Sawbill are a number of locations on 
which development work has been done. Little can be said of these 
here, as they have been opened up since my visit to the locality. The Hammond 

Hammond reef (so-called) is situated in this neighbourhood, almost reef. 

adjoining the Sawbill. This, from descriptions published, is apparently 
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a most promising property. In the last report of the Ontario Bureau of 
Description Mines, 1898, i(·Prof. Ooleman describes the reef as consisting of "a zone 
by Prof. Cole· . 
man. of greatly shattered protogme or altered granitA in which quartz has 

Associated 
rocks. 

been deposited, filling all the small fissures and cementing the rock 
together again. It lll'1y be followed for several locations in a direction 
about N. 25° E., roughly parallel to the south-eastern shore of Sawbill 
Lake. i(- . * * At the time of my visit a cross cut was being made on 
location 337 X, the length being about 200 feet and the cut about 26 feet 
deep. Rathel' coarse-grained, granitoid gneiss, greenish-gray or reddish
gray in colour, occurs at each end of the cut, the space between show-
ing crushed and slikensided protogine (granite) with much illtermixed 
quartz, the width being about 100 feet. A band of green, schistose 
rock towards the western side of the cut, found under the microscope 
to be an impure dolomite with some chlorite, appears to influence the 
gold-contents of the zone, the richest rock occurring in its neighbour
hood. The green dolomite weathers red. In it and the adjoining quartz, 
as well as in the protogine, iron-pyrites occurs in varying quantities, 
sometimes also a little galena, zinc-blende and magnetite. The gray 
rock was stated to be about nine feet wide dipping 50° to 'the south-east 
as observed on the rough foot-wall of green schist. Some minute 
specks of free gold were visible in rock from the north-east end of the 
cut and a panning of ore from the open cut gave a fair tail of gold, 
very fine colours for the greater part, but with a few larger particles. 

South-western -x· 'k 'k On location 316 X. towards the south-west, the shattered 
portlOn of ' 
vein. band of protogine with intermixell quartz is much wider, at least 300 

Assays. 

feet. Some of it is breccia-like and portions are of green schist similar 
to that already described. Here a series of small pits and stripping has 
been carried across the zone or reef, disclosing on the whole better 
looking quartz than that at the open-cut on 337 X, * '.. -Yc 

Seven assays of ore from the Hammond Reef were made in the 
laboratory of the School of Science, Toronto, chiefly from samples 
obtained on 316 X. Three were select samples and of course ran 
above the general average. The highest, taken from a small cut 200 
feet from the west wall on location 316 X, yielded 3 oz. 3 dwt. j two 
others, 1 oz. 18 dwt. and 1 oz. 9 dwt. respectively. Three samples 
taken from average rock gave a trace, 4 dwt. and 16 dwt. per ton. A 
specimen picked up from the tramway ballast gave 1 oz. 19 dwt., but, 
of course, an average of the ballast would probably run much lower. 
The results of assays given here must not be taken as representing the 
average value of the ore, since no attempt was made to sample such an 
immense body of ore in a complete way, our time being too short for 

* Report of the Bureau of Mines, Ontario, vol. VII., pp. 130-1. 
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the purpose; hut the results certainly show that the rock is auriferous 
over a considerable width." This appears to be a property which 
should give good results if economically worked on a lar~e scale. 

The ~roup of mines in the vicinity, occur at the contact of the western Othel' deposits 

edge of the hornblende-gneiss rim which borders the extensive area of ~;c~~l~y. 
biotite-gneiss which is continuous in an easterly direction with that of 
Dog L ake and the country stretching away to the north II.nd north-
west. The rocks in which the mines are situated are made up of an 
intimate intermingling of Keewatin diorites and schists with the 
intruding granitoid rocks. In form, these rocks often are quite schis-
tose and everywhere show ';he effects of extreme mashing and shearing. 

Thin sections of a few of this set of rocks, collected by Mr. Smith, Character of 

were examined by Mr. John A. Dresser, of St. Francis College, Rich- rtoclt's of con-
ao zone. 

mond, Quebec. Mr. Dre~ser says of specimen No. 10, from the north 
end of Sawbill Lake :-" This, in the hand ·specimen, is a reddish-gray Quartz. 

rock having a schist()se structure and a somewhat granular appell.rance. porphyry. 

The thin section presents a schistose mass of chlorite, quartz and seri-
cite with calcite and a little iron ore. The masses of sericite suggest 
its derivation from orthoclase, while the chlorite may be a decom-
position product of hornblende or biotite. This would then represent 
an add rock of the series of granites or quartz· porphyries, much 
crushed and altered. It is probably a squeezed quartz-porphyry." 

Specimen No. 25. From the first small lake north of Sawbill Lake. HOl:nblende

" The hand-specimen is a coarse granitic rock, showing qU'l.rtz, fel- gneIss. 

spar and green matter of different snades, in about equal proportions. 
In the thin section it is seen to consist essentially of felspat', quartz, 
hornblende, chlorite and epidote. Both orthoclase and plagioclase are 
seen, the former probably in larger amount. The quartz shows strain-
shadows in many places, The rock is evidently a hornblende-gneiss 
or a squeezed quartz-diorite, probably the former." 

Specimen No. 28. From the foot of Red-paint!Lake, near the con
tact between Keewatin and Laurentian, on the gneiss side:of the' 
contact. 

"In the hand-specimen this is seen to be a fine, evenly banded, Hornblende

gneiss Flesh-coloured felspar and quartz are plainly seen alternating ~~~i~;e
with bands of a green substance, apparently chlorite or hornblende. 

" In the thin section, the essential constituents are found~to be ortho
clase, plagioclase, quartz and hornblende; by fat' the greater part of 
the felspar is orthoclase, only a few grains of plagioclase being seen. 
The wavy extinctivn of the quartz is remarkably distinct. The~horn-
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blende is in shred-like bands and is for the most part decomposed to 
chlorite. A few grains of iron oxide and possibly of muscovite occur, 
there are also a few grains of epidote. The rock is a hornblende-gran
ite-gneiss, which has been subjected to great pressure. 

Specimens Nos. 26 and 27. From the same Jake, collected on the 
Keewatin side of the contact;. 

" As hand-specimens, these are soft, grayish-green, calcareous rocks, 
showing evidence of pressure and carrying specks of pyrite. No. 27, 
has a finely laminated schistose structure, and is marked on its cleavage
surfaces by fine, parallel ridges. Both specimens effervesce readily with 
cold acid. 

Under the microscope, No. 26 shows a number of crystals of felspar 
evidently plagioclase, with ca,lcite, chlorite, zoisite, quartz and a little 
pyrite, h:oematite and leucoxene. One or two grains of quartz show 
strain-shadows and may be primary, but the greater part appears to be 
of secondary origin; traces of a granular or porphyritic structure are 
seen in one part. It may represent a porphyritic diabase, but it is so 
much altered as to make it impossible to determine it with certainty. 
Its composition would suggest a rock of that series. No. 27 is f,1, small 
section, showing only a fine-grained laminated mass of calcite, chlorite 
and quartz; its origin is probably similar to that of No. 26." 

At Lynx-head Falls, at I~land Falls, and on a number of locations 
situated along the same belt of sheared granites, bordering the great 
area of Laurentian lying to the north, a considerable amount of de
velopment work has been done, but up to the present, no producing 
mines have resulted. 

SOU1'Ce of the Gold. 

Mode in which The source of the gold has not yet been weJl established, though its 

d
the g~lcl was constant association with the ed(!es of granitic areas which are evidently eposlted. ~ 

intrusive in the schists, makes it probable that the veins really repre-
sent the latest flffusions irom the magma which produced the granites 
at an earlier stage. The fissuring was probably the result largely of 
the squeezing due to the intrusion of the granitic mass, so that the 
process of fissuring and of vein formation in the fissures was a continuous 
one. The heated waters and vapours, carrying silicates and various 
minerals, rising through the fissures, and depositing in them the quartz 
and other vein-matter which contains the gold. This mode of fissuring 
has produced what are ordinarily described as true, fissure veins, where 
the fissul'e has remainod an open crack until filled by the vein-matter. 
It has also produced zones of impregnated country-rock, where there 
has not been any open crack but mther a zone of shattering and shear-
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ing, which has been equally effective for the passage of the mineral
bearing solutions; and has in flOlle cases where sneh waters have im
pregnat.ed and replaced the country-rock, produced so-called bedded 
veins, where the press ure has p,~rted t.he !>chi ~tose rock s most readily 
along their laminatiun planes, causing the depusition of vei n-material 
along the openings. There seems to be no good reason why any or all 
of these may not afford good working mines, though the two former 
would probably be more continuous and perlllanent. 

Silver' },Iines, 

No silver mines that have proved of permanent value occur within Silver. 

the limits of the area included in these map-sheets. The area of silver
bearing Animikie lying within these limits is, however, very small and 
generally thin, A number of locations for silver have been taken up, and 
the Duncan shaft was carried down to a depth of 500 feet, thougl> 
the Animikie was completely penetrated SOUle di~tance from the 
bottom of the shaft, In this Animikie area, further south, a number 
of silver-bearing veins have been successfully worked, The mines of 
this region, together with the succession of the Animikie strata, have 
been very fully described by lVIr. Ingall in a former report of this Su!'-
vey,* 

Other l11inerals. 

Though many other minerals of value occur in the district, none Corp"r. 

have been found in quantities that make them commercially valuable. 
Copper in the form of chaJcopyrite occurs in many of the veins, 
molybdenite was observed in veins on the cast shore of Lac des Mille 
Lacs, galena is not uncommon associated with iron- and copper-py- Gfl.itmft. 

rites in many of the gold-bearing veins, and zinc·blende occurs 
sparingly. 

Granite suitable fo!' building stone occurs at a number of points in GI'nnit". 

the non-foliated parts of the Laurentian areas. In the Keewatin areas, 
slates with a perfect enough slaty cleavage for commercial use may 
very probably occur, but none were observed, Extensive deposits of 
limestono occur on Steep Rock Lake, some of it pure enough to be of Limes\;ona. 

value. 

Mica is often found in crystab of considerable si7.e in the pegmatite Mica. 

veins cutting Laurentian gneiss'ls, but has not been found of sufficient 
size to be economically valuable. Felspar may be found, in quantity pure Fe]spa r. 

enough for porcelain making, as some or the pegmatites, notably near 
the head of Kashaboiwe Lake, become in places almost pure felspar, 

* Annual Report, GeoJ. SurY, Can" yol. III., (N,S,), 1887·88, pp. 1·131 H. 
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To GEOIWE 1\<1. DAWSON, O.M.G., LL.D., F.R.S., 

Director, Geological Su'rvey 0/ Canada. 

Sm,-I beg to transmit herewith my report on the geology, physical 
features and natul'al resources of the region in the vicinity of Lakes 
Nipissing and Temiscaming, comprising portions of the district of 
Nipissing, Ontal'io, and the county of Pontiac, Quebec. The report is 
accompanied by two maps, each on a scale of four mile~ to one inch, 
constituting sheets Nos. 130 and 138, respectively, of the Ontario 
series of geological maps. 

My grateful acknowledgments for much kind assistance are 
due to Mr. W. F. Ferrie I', until lately connected with this Survey as 
lithologist, to whom was entrusted the determination and description 
of many of the microscopic sections, especially of some of the more 
-critical ones; to Dr. F. D. Adams, of McGill University, Montreal, 
for aid and advice on some points connected with the petrography of 
the district; to Dr. H. M. Ami and Mr. L. 1VI. Lambe, of this 
Survey, for their examination of the collections made from the several 
Palmozoic outliers and the preparation of detailed lists of the fossils. 

Acknowledgments are also due to Mr. Colin Rankin and Mr. H. K. 
Beeston, of the Hudson's Bay Oompany, who did everything in their 
powel' to forward the objects of the exploration; to ::\1:essrs. Frank 
Norris, of Baie des Peres, John Turner, of Temagami Lake, and 
Stephen Lafricain, of Bay Lake, officers-in-charge at these several 
places Ot' posts belonging to the same company; to Mr. M. H. McLeod, 
u.E., engineer-in-charge of the construction of the Temiscaming branch 
of the Oanadian Pacific Railway, and also to Messrs. J. O. Bailey, C.E., 
of Toronto, and H. K. Wicksteed, O.E., of Cobourg, engineers-in-charge 
of the location of the projected Nipissing and James Bay Railway, for 
information in regard to elevations at various poi.nts situated along or 
in the vicinity of the lines represented; to Mr. John Mann, of Baie 
des Peres; to Messrs. C. O. Farr and P. A. Oobbold, of Haileybury ; 
to Messrs. J. B. and R. A. Klock, of Klock's Mills; to the Imperial 
Lumber 00., of Wanen, Ont.; to Oapt. Percy, late of the steamer 
Meteo?', and Oapt. J. O. Blondin, of the steamer Clyde, on Lake Tem
iscaming, and many others. 

1ft 

I have the honour to be, Sir, 
Your obedient servant, 

ALFRED ERNEST BARLOW 



N OTE.-The bewn:ngs th1'oughot£t this report a1'e given with riference to 
tlte tn!e meridian. 



H.EPORT 

ON 'fHE 

GEOLOGY AND NATURAL RESOURCES 

OF THE AREA INCLUDED BY ~'HE 

NIPISSING AND TEMISGAMING MAP-SHEETS 
COffIPRISING POR'fIONS OF THE 

IIISIRICT Of NIPISSHlG, mlTARIO, AND Of fH[ COUNTY Of PDNTI~C, oumc, 

IN'l'RODUC'fORY. 

The following report treats of that portion of the district of Nipiss- Position of 

ing, Ontario, and the county of Pontiac, Quebec, lying between lati- district. 

tudes 46° 13' 21" and 47° 36' 47" north, and extending from longitude 
78° 49' 54" to longitude 80° 22' 26" west of Greenwich. This area is 
comprised in the two maps n.ccompanying the report, known as the 
Nipissing and Temiscaming sheetB, or Nos. 131 and 138 respectively, 
of the Ontario series of geological maps, on a scale of four miles to one 
inch. The district which each map represents, measures seventy-two Area and 

miles in lenO'th £l'Om east to west and forty-eio'ht miles from north to names of 
'" '<:> map-sheets. 

south, thus embracing an area of 3456 square miles, or a combined 
area of 6912 square miles. The Nipissing sheet includes nearly the 
whole of Lake Nipissing and considerable portions of Lakes Tema-
gami, Temiscaming and Keepawa, the boundary between the two 
sheets cutting the three last-named lakes about latitude 46° 55'. The 
main line of the Canadian Pacific Railway traverses the southern part Railways. 

of the Nipissing sheet, the eastern limit crossing the railway 
between Calvin and Eau Claire stations, while the western boundary is 
situated a short distance west of Warren station. The town of North 
Bay is the most populous and important place, and is one of the 
divisional points on the Canadian Pacific Railway, as well as the Cal\~ial\ 

. f h N h d" . f h G d T I R '1 PaCIfic Ry. present tet'IlllllUS 0 t e ort ern IVlSlOn ate ran run { at - Grand Trunk 

way, although the actual intersection of the two lines is at Nipissing Railway. 

J unction, three miles south-east of North Bay. The Grand Trunk 
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Nipissing &; Railway at present under the title of the Nipissing and James Bay 
James BayRy. Railway, holds a charter for a line to run northward from North 

Bay to some point on James Bay, and already has the road surveyed 
and located as far as the eastern extremity of Lake Temagami. A 
portion of the border of the map, near the south·ea~t corner, has been 
broken in ordet· to show the position of the comparatively old and 
important town of Mattawa, at the confluence of the Ottawa and the 
Mattawa rivers, as well as the junction of the Temiscaming and 
Keepawa branches of the Canadian Pacific Railway. 

Area<l in 
Quebec and 
Ontario. 

Area covered 
by township 
slll·veys. 

The Temiscaming sheet contains the northern parts of lakes 
Temagami, Temiscaming and Keepawa, and the southern portion of 
Lac des Quinze. The Ottawa River, from Mattawa to Lac des Quinze, 
flows through the region covet·ed by the two maps, the deep· water 
channel of this stream forming the boundary between the provinces of 
Ontario and Quebec. There is thus an area of about 1780 square miles 
situated within the province of Quebec, forming part of the county of 
Pontiac, while the remainder, 5132 square miles is included in the dis· 
trict of Nipissing, Ontario. Of the area situated in the province of 
Quebec, only about 260 square miles has been surveyed into lots, in
cluded in the townships of Neudlac, Guigues, Baby, Duhamel, Laver-
lochere, Fabre and Gendreau, bordering on Lake Temiscaming; while in 
the province of Ontario an area of about 1911 square miles has been 
laid off into townships and lots, the greater portion of which (1685 
square miles) is contained within the limits of the Nipissing sheet. 
The greater number of the townships on the Ontario side are of the 
more recent form adopted by the Crown I,ands Department of that 
province, and measure six miles square, each township thus embracing 

Townships, an area of thirty-six square miles. Every township is divided into six 
hdo~suOb.dtivid. concessions by east-and-west lines, run astronomically, which are desig-
e In n n.rlO. 

nated by the Roman numerals, the order of numbering being from south 
to north, while the concessions themselves are subdivided into twelve 
lots by true north-and-south lines, which carry the ordinary Arabic 
figures. Each lot therefore measures one mile from north to south 
and half a mile from east to west, thus containing a superficies of 320 
acres. Only every alternate lot-line is cut ont through the bush, the 
intervening boundary being simply marked by a post on the concession 
line, these being known as "blind lines." A road allowance occurs 
every mile, coinciding with the township, concession, and side lines; 
while occasionally the" blind lines" are utilized for this purpose. The 
lines are all supposed to be run astronomically east·and-west or north
and-south as the case may be, although in some instances no allowance 
has been made for the convergence of meridians, thus giving rise 



BARLOW 1 INTRODUCTORY. 7 I 

to considerable errol' and confusion. Bordering the Mattawa River 
and Lake Nipissing, as well as on the western shore of Lake Temisca
ming, the townships are of a somewhat larger size, corresponding in 
this respect with those of southern Ontario, while to the south of the 
Mattawa River, the townships belong to the older set, both in regard 
to size and the direcl,ion of their outlines and lines of subdivision. 

On the Quebec side, the townships seem to have no regular or stated Townships, .. 
. ., ., . .. . how subdlVl' 

Size, and wlnle the hnes are astronomlCal, then·dlrectlOn IS determmed ded in Quebec. 

by the general trend of thp. water-front. As a consequence, the line~ 
of subdivision in the townships of Guigues, Duhamel, etc., are all run 
north·and-south or east·and·west respectively, as the upper portion of 
Lake Temiscaming has, in general, a north-and-south direction, while 
the township boundaries and side-lines of Gendreau and other town-
ships situated in t,he southern part of Lake Temiscaming, have a direc-
tion of N. 60° E. or at right angles to the general trend of the lake 
in this vicinity, which is thirty degrees east of south. The distance be-
tween concession-lines is slightly over a mile, but the lots themselves 
are much narrower than those on the Ontario side, each being designed 
to contain about 100 acres, Il.lthough in many instances this area is 
much diminished or increased. The concessions are denoted by the 
Roman numerals, while the ordinary figures are applied to the lots. 
Occasionally, both in Ontario and Quebec, the letters of the alphabet 
have been used to de8ignate the concessions. 

The preliminary part of the work in this district was done in 1887- Work begun 

88 h'l . d' . f D R B 11 h' . llnderDr. Bell 
, W 1 e actlllg . un er mstructlOns rom . r. .. e • as IS assistant; in 1887. 

but only about two months of each season were devoted to this work, 
and by far the greater portion of this time was occupied in some of the 
many detailed surveys necessary in a region concerning which but 
little had hitherto been known. This topographical survey was, of 
course, accompanied by as many observations regarding the nature and 
distribution of the various rock formations encountered as was possible 
in a survey of the kind. 

The more pressing nature of the work in connection with the Sud- Work not 

b .. d" d contlllUOllS. 
ury mllllng Istrlct, cause my removal from this field to assist Dr. Bell 

in tracing out the geological and topographical details necessary for 
the map and report concerning that region, which has already appeared, 
so that work was not resumed on the NipisRing and Temiscaming 
sheets till 1892. The bulk of the work on these two maps was accom-
plished between 1892 and 1894, although about two months of the 
season of 1895 was required to complete it. It was found necessary 
to make a large number of topographical surveys, especially in the 



Method of 
survey. 
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northern part of the district, and this portion of the work occupied by 
far the greater portion of our time and attention; but the detailed results 
thus obtained have added largely to our geographical knowledge of a 
region of which the physical features were but rudely represented, if 
at a11, on the maps hitherto published. 

The distances were measured with a Rochon micrometer telescope, 
while the direction was determined by prismatic compass. The dis
tances thus obtained from point to point, were further utilized as bases 
for a compass triangulation, by which the position of many of the 
smaller islands and some of the more conspicuous points on the main
land otherwise inaccessible were defined with sufficient accuracy. 
About the middle of July, 1887, agreeably with instructions received 

Work from Dr. Bell, then in charge of the work in the district of Nipissing, 
commenced. L I proceeded from ake Temiscaming by way of the Ivlatabitchouan 

River and Rabbit Lake to Temagami Lake, in order to complete a de
tailed topographical and geological survey of that lake. This survey 

. Reasons f01" was commenced on July 23rd. The work was considerably retarded 
delay. 

owing to the frequent presence of smoke caused by the unusually large 
number of bush fires, and many" days this smoke was so dense as to 
render all attempts at surveying quit.e useless. Another cause which 
militated very greatly against the rapid and successful prosecution of 
the work during this and succeeding seasons, was the difficulty in procm'
ing and retaining the services of suitable canoemen. In spite of these 

Survey of drawbacks, however, the survey of Temagami Lake was' finished by 
TLem] agami I September 15th, when a similar survey was undertaken of the route 

a (e comp et· 
ed in 1887. by way of \¥hite-bear and Rabbit lakes and the Matabitchouan River 
SUJ:Veys in to Lake Temiscaming. During the summer of 1888, these surveys were 
1888. continued, but scarcely two months of thfl season were devoted to 

field operations in this region. During this time, however, consider
able progress was made in the topographical measurements of many of 
the principal lakes, among the more important of which may be men
tioned, Cross Lake, the northern part of Obabica Lake, route from the 
north arm of Lake Temagami, by way of Red-squirrel and Annima 
Nipissing Lakes to Bay Lake on the Montreal River, as well as of many 
minor sheets of water to the north and north-east of Temagami Lake. 

Surveys in 
1892·95. 

In 1892, the survey and examination of the Nipissing district was 
resumed, with instructions from the Director to make whatever surveys 
were deemed necessary for maps, and a report of an approximately 
final character. An epitomized statement of the general progress of the 
work has been given each year, in which mention is also made of the 
various topographical surveys accomplished each season, in the four 
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Summary Reports of 1892 to l1395 .'k During 1892 and 1893, I was Assistants. 

ably assisted by Mr. J. F. E. Johnston, upon whom devolved the 
greater part of the topographical work done during these two years. 
In 1888, and again in 1893 and 1894, I was accompanied by Mr. A. :;VI. 
Campbell, of Perth. During the season of 1893 I had likewise the 
advantage of the assistance of Mr. E. lYI. Burwash, of Victoria 
U ni versity, Toronto. 

FOI' cartographical purposes, the various base, meridian and township Sources of 

lines run by the Orown Lands Departments of Ontario and Quebec f;fo~.~~~h~~l 
have been utilized, and serve as excp.llent checks and corrections to 
the errors necessarily incident to a micrometer and compass survey. 
The geographical features of the area covered by the surveyed town-
13hips have, in the main, been adopted, supplemented, however, in many 
cases by additions and corrections of our own, which were sometimes 
found necessary. This information was chiefly available in the area of the 
Nipissing sheet, where over half the area has be!;ln divided into town-
ships, and these in turn subdivided into concessions and lots. Besides 
these a number of surveys of a more general character have been 
made, the manuscripts and published plans of which have been 
found of much assistance in the general compilation, as well as in 
fUl'll.isbing details in ma,ny cases not otherwise obtainable. Among Surveys by 

the more important of these plans, the following may be mentioned: ~I~fr~:~)~nd 
Murray's survey of Lake Nipissing and ~be Sturgeon River, and 
Logan's survey of the Mattawa River, published in the folio atlas to 
.accompany the Report of this Survey of 1853-56. Murray's survey of 
Lake Nipissing, however, did not show sufficient rletail in the western 
portion of the lake, so that a re-survey was carried out early in 1892. 
Austen's mn,p of the Temagami River, with accompanying traverses 
made for the purpose of ascertaining the most feasible route for the 
location of a transcontinental railway line. Forrest's survey of tho ForreHt's 

Montreal River was found excellent for all purposes for which it was SUL'veys. 

required. :i\iessrs. O'Dwyer and O'Hanly's survey of the Ottawa O'Dwyer's and 

River and Lake Temiscaming, to delineate the boundary line between ~:~:;!:'s 
Ontario and Q.uebec, was found to be thoroughly reliable, while the 
'Oanadian Pacific Railway surveys enabled us to locate the exact Can!,~liaRl\ 

PacIfic y 
position of the railway line. surveys. 

Eady Explorations and Previous Surveys. 

The history of the exploration of the region in the vicinity of the District early 

Upper Ottawa and Mattawa rivers, dates back almost to the first known. 

* Summary R&port, Geol. SUn'. Can., 1892, P art A, pp. 34-35. 1893, Part A, pp. 
:)0·33. 1894, Part A, pp. 05·57. 1895, Part A, pp. 61-63. 
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settlement of Canada by the French, The almost invariable presence 
of detached parties of the war-like and much dreaded Iroquois in the 
region immediately adjacent to the upper St. Lawrence, usually for
bade the utilization of this main artery as a route towards the west, 
so that in most instance!' the more peaceable, though more circuitous, 
passage by way of the Mattawa and the upper Ottawa River was the 
only practicable channel of communication between the scattered 
:French settlements on the Lower St. Lawrence and the populous 
villages of the Hurons and other friendly Indian tribes inhabiting 
the region in the vicinity of Georgian Bay and Lake Simcoe. 
It is therefore not surprising to find that the various physical features. 
presented in the regions in the vicinity of these streams were at a very 
early date among the best known, being especially familial' to the mis
sionary and fur-trader, whose avocations forced them to make constantly 
recurring visits to the outposts already established in the distant west 
and north· west, The most prominent of these geographical features were 
appropriately designated, and most of the names then bestowed upon 
the numerolls rapids, portages, etc., are still retaineJ in common use· 
throughout the district. 

The sheltered nature of its water·stretches, its comparative freedom 
from molestation, as well as its directness as a route to the great lakes 
and beyond, formed powerful inducements in favour of the original 
selection of the Ottawa and Nipissing route, at a time whfln the birch
bark canoe was the chief and often the only methorl of communication. 
The advent of steamboat navigation on the St. Lawrence River and 
the great lakes, however, as well as the buildiug of the St. Lawrence 
canals, have during the present century caused this route to fall into 
comparative disuse. The recently revived proposal to make use of these 
water-courses for purposes of modern navigation by the building of 
canals to overcome the obstructing rapids, seems likely again to bring 
this district into prominence. 

Soon after his arrival in this country, Samuel de Champlain, who was 
by nature more of an explorer and adventurer than a builder of colonies, 
determined on an examination of the head-waters of the Ottawa and 
beyond. He was all the more eager to undertake this investigation aB· 

a young man, Nicolas du Vignau, had just returned, in 1612, after a 
year's absence among the Ottawa Indians, with 11. most wonderful tale. 
He claimed, during his absence, to have discovered a passage by way 
of the Upper Ottawa to the shores of a northern sea, to which he had 
penetrated, and there beheld the wreck of an English ship. The 
apparent clearness and consistency of the stO)'y deceived Champlain, 
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who fancied that he might thml find the much coveted road to China and 
Japan. Towards the end of lVl1ty, 1613, Champlain, accompanied by Champlain's 

this Du Vignau, ascended the Ottawa as far as Lake Coulonge, where travels in 1613. 

he was reluctantly di~suaded by the resident natives from proceeding 
further. They urged, as their main excuse for not seeming willing to 
guide him, the many insuperable difficulties to be encountered on 
the route, as well as the reputed fierceness and witchcraft of the Nipiss-
iug Indians, through whosB country it was necessary to pass. Hel"e also 
he learned that the whole story of Du Vignau's pretended discoveries 
was a fabrication, and that far from undertaking any such important 
joumey as reported, he had resided continuously and quietly at the 
village during the entire period of his absence from civilization. This 
information, which was subsequently corroborated by Du Vignau's own 
tardy confession, enraged and disheartened Champlain, who, convinced 
of the ft-uitlessness of any further effort at the time in this direction, 
returned to Montreal, and subsequently to France. 

Early in 1615, however, Champlain returned to Canada, bringing Champlain's 

with him four Recollets, one of whom Fil.ther Joseph Le Caron, was !'xplI601r~tions 
10 D. 

destined for missionary work among the Huron Indians. Arriving at Arrival at 

Montreal, he found a large concourse of Indians all"eady assembled, who ?iontreal. 

had come hither from theil" homes in the vicinity of Lake Simcoe. 
These savages, always more eagflr fOI" temporal than spil"itual help, 
again pressed Champlain to aid them against their hereditary foe, the 
formidable Iroquois. Deeming it expedient at the time to comply with 
this oft·repeated request, Chflmplain hurriedly descended to Quebec to 
make the necessary preparations, leaving Le Caron and some of his 
compatriots with the assembled Indians to await his retul'll. DUl"ing 
Champlain's absence, however, the Indians decided to go back forth-
with to their own home without him, and accompanied by Le Caron 
and his aRsociates commenced the ascent of the Ot~awa River. vVhen 
Champlain returned to Montreal and found the place deserted, he Discovery of 

immediately hurried after them, pursuing the usual course up the ~i~is~ing and 

Ottawa and Mattawa rivel"s, over the height-of-Iand to Lake Nipiss· Huron. 

ing and thence down the French River to Lake Huron. Champlain 
was thus the first European, with the exception of the humble friar 
who had only just prflceded him by a few days, to gaze on the waters 
of Lake Huron, which he christened" Mer Donce." 

Champlain's map of New France, which was made in 1632, included Champlain's 

all sketches and surveys fl"Om 1603 to 1629. Only the main routes of mRp. 

travel are represented, while the whole map exhibits, in a very rough 
manner, the salient physical features encountered during the progress 
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of these journeys and explorations. Lake Nipissing is called" Lac de 
Biserinis " while a rude outline of the Ottawa River above its confluence 
with the Mattawa is given, that must have been drawn from infor
mation supplied by the Indians. 

The exploration of this district, as of others elsewhere through
out C!tnada, is inseparably bound up with the history of the fur-trade, 
the successful prosecution and extension of which required the constant 
addition of llew territory. We thus find thai; many of the first ex
ploratory expeditions were often undertaken by adventllrers at their 
own expense, with the promise of various marks of distinction from 
those in authOl'ity in case of the success of their undertakings, while 
fur-trading licenses were granted to enable these men to indemnify 
themselves for their pecuniary outlay. 

Delisle's map The limits of this traffic were quickly extended both northward and 
and position of westward and we find by reference to Delisle's map (1703) that the 
Fort des ' 
Abitibis. French then had a post (Fort des Abitibis) north of the height of-land 

on the river Abitibi. This post, according to the memorial of Begon* 
was the most advanced station or the French towfl,l'd Hudson Bay. 
From this same memorial, it also appears certain that the route north
ward by way of Lake Temiscaming and the Abitibi River (Monsony 
or Monsipy) was one of the best known, although the French traders 
avoided the immediate vicinity of Hudson Bay in order not to expose 
themselves to the insults of the Indians who were friendly to and 
traded with the English posts already established in that vicinity. It 

Expeditions to does not seem unreasonable to suppose, therefore, that some of the ex
lit udsodn B,"Y peditions despatched by the Governors of Canada toward the close of 
owar s t 1e 

close of 17th the 17th centmy, to take possession of Hudson Bay, adopted this well 
century. known route by way of the Upper Ottawa and Abitibi rivers. All the 

Fort T emisc[1,· 
ming ea.rly 
establi~lled. 

earlier maps indicate many of the streams flowing northward from the 
height.oi-land into James Bay with tolerable accuracy, thus showing 
that the early voyageurs were well acquainted with this portion of the 
country. 

Fort Temiscaming must have been one of the first posts established 
by the Northwest Company, if not acquired after its abandonment by 
the French, for Mr. Eoderie Mackenzie, a clerk in this company who 
wrote" A Geneml History of the Fur Tmde," which forms the opening 
chaptee of Sir Alexander Mackenzie's Travels in North America says: 

*Memoire de Begon, Oct. 20 1725, qui explique lea anoiennes lill'ites du poste 
de Temiscamingue. 

·~Voyages from Montreal through the Continent of North America to the Frozen 
and l'acific Oceans in the years 1789 and 1793. London, 1801. p. xxxiv. 

" 
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"Lake Temiscaming where there has always been a trading post " i\iackenv.ie's 

while one of the buildings which had been used as a store-house and travels. 

which was removed only a few years ago, bore dates on the large 
cedar beams which pointed to its erection some time near the close of 
last century. 

Fort Temiscaming afterwards became the head-qufLrters of tho Headquarters 

H d 'B C . h' d" . . h 'd f th of the u son s ay ompany 111 t IS Istnct, contallllDg t e reS1 ence 0 e H. B. Co. 

Chief Factor and all the necessary adjuncts in the shape of buildings, 
etc., which usually go to make up a well equipped establishment, form-
ing one of the most important centres of the fur trade and containing 
besides a librat'y embracing many volumes on science, travels and gen
eralliterature. In 1888, however, this post, so long established, was Removal 

abandoned, and a small store was erected at "The Point" near the at post. 

village of BRie des Peres, which was found more convenient for purposes 
of general trading; while t.he opening up of the Canadian Pacific Rail--
way had previously caused the removal of the head-quarters to 
lVIattfLwa. 

Teniagami post, now situated on the west side of Bear Island on Temu.gami 

Lake Temag'ami, was moved to its present site in 187b, on account of !,osl'~8~~0\'ec1 
111 Iv. 

the opening of an opposition fur-tr'ading establishment, owned by 
Alexander Dukis, who soon left his stronger rival in undisputp,cl posses
sion of the place. Before its removal thence, this post was located 
on the shores of a small cove on the south side of Temagami hland, 
and ruins of the buildings are still visible at this place. Furt -Wrath, Port Wrath. 

of which the t.umbled-down buildings may even now be noticed on the 
east shore of Lake Temiscnming, about a mile above Piche Point, 
was built to overcome the rival post operated by Mr. Piche, who still 
resides at his farm on the point which bears his name. This place 
was kept open for a few years only, when the necessity for its pres-
ence ceased. The somewhat important post near the mouth of the Sturgeon 

Sturgeon River, continued actively engaged in trade with the Indians H.iverpost. 

until the opening of the milway, when it gradually fell into disuse and 
was finally abandoned altogether about the year 1890. Hunters Hunters 

Lodge, origina.lly a trading establishment, situated on Hunters Lodge. 

N arrows in Keepawa Lake, was abandoned about the same time. At 
several points on the Ottawa River and the lower portions of Lake 
Temiscaming, temporary posts were erected from time to time, 
but these were of no permanent importance, and when the rensons 
which brought them into existence disappeared, they were given up 
and forgotten. Buildings originally erected in 1887, and designed for BayLakepost. 

storage purposes on Bay Lake, an expansion of the Montreal River, have 



I 

I 

I 
I 

Long- Point. 

Decreru;e in 
£m-trnde. 

141 NrPISSING AND 'rEMISCA~IlNG REGION. 

since been raised to the dignity of a post with an officer in charge. 
At present, in the area of the accompanying map-sheet,s, there are only 
three establishments, Temagami, Bay Lake and Long Point (on 
ee Quinze Lake "), which receive any great quantity of furs, although a 
considerable number of skins corne in casually to the posts at Ma.ttawa 
and Baie des Peres during each year. Of these Temo,gami is the most 
importa.nt, but the gradual opening up of considemble areas in this 
district to settlement, and the diminution in point of number both of 
the fur-bearing animals and the Indians who are chiefly engaged in 
their capture, is already having a marked effect., showing a gradual, 
or in some cases 0, rapid decrease in the number of skins annually 
brought to market;. 

The opening chapters of Mackenzie's narrative, previously mentioned, 
give a brief descript.ion of the route generally pursued by the fur
trading canoes in gaining access to the various forts and trading posts 
of the interior. The rapids and portages of the Mattawa are enum
erated, the names in most cases being the snme as those in use at the 
present time, although the river itself is here called Petite Riviere. 
N episingui (Nipissing) Lake is also mentioned, and a short account 
given of the Riviere des FranQois. 'k The first geological account of the 

Work by Dr. region in question was that of Dr_ J. J. Bigsby, who had come to 
J. J. Blg'sby 0 d d' 1 ffi . Ab h 8"0 h in 1820. ana a as me lOa 0 eel' to a regllnent. out t e year 1 :6, e 

Crystalline 
limestones at 
T~lon Chute. 

Lefroy's 
magnetic 
SU1'\'8)' . 

received an appointment from the Oolonial Government to make a 
general report on the geology of Upper Oanada, the absurdly small 
sum of twenty-six pounds, as he informs us, being granted as pecuni
ary aid to carry out this extensive undertaking. Dr. Bigsby first 
made an examination of the Ottawa, Mattawa and French rivers, to
gether with Lake Nipissing, baving been granted a free passage to 
Sault Ste. Marie in one of the Northwest Oompany's canoes. He gives 
a good account of the Ottawa River itself and of the country adjoin
ing this stream, and mentions that the Mattawa River, which was 
the western branch of the Ottnwa; often called the Little Ottawa, was 
known as the Tessouo,c River by the Indians. The occurrence of 
crystalline limestones at the Talon Ohute is noticed. among other intf'r
esting facts. The position of "La Ronde," a Northwest Oompany's 
post, is noted as being situated at the mouth of the Vase River, as 
well as its subsequent removal to one of the islands in Lake Nipissing. i 

During the progress of the magnetic survey of British North 
America, executed between 1842-1844 by Sir J. H. Lefroy, various 

'See pp. xxxiv. and xxxv. Mackenzu,'s Voyages. 
-r Shoe and C"noe, vol. I. London, 1850. pp. 105 to 171. 
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observations were taken in this region to ascertain the magnetic varia
tion, while latitudes were obtained at the following places: Hudson's 
Bay Oompany's post :iYIattawa, First portage on Little (Mattawa) 
River, Lake Temisique (Lower Trout Lake); Lake de Talon or Lake 
Walrond; Trout I,ake, formerly called Lake de Grande Vase; 
Height-o£.land portage, towards Lake Nipissing; and Oross Point 
on the south shore of Lake Nipissing, where a cross had been 
erected to commemorate some fatal accident. * 

For lllany years the region in the vicinity of the Upper Ottawa U:pp~r Ottawr, 

R · . I 1. h' I II dlstl'lct Iver was comparatIve y UllL(nOWn, except to t e occaSlOna trave er compal'atively 

and missionary, and to those engaged in the fur-trade, w hose business unknown. 

necessitated constant journeying to and fro along the main canoe-
routes. In time, however, the almost inexhaustible supply of valuable 
timber known to exist in this district, attracted the attention of the 
enterprising lumberman, whose operations were so quickly extended Lm!lbering 

north-westward that, by the yeal' Itl45, we find that lumber camps were oegll1s. 

in full operation in the vicinity of the Opimika Narrows (the "Galere") 
while some two or three years previously, red pine timber had 
been cut on Lake Temiscaming several miles above the Narrows at the 
Hudson's Bay Oompany's post. These lumhering outposts, however, 
were for the purpose of cutting red pine alone, the value of 
which at this time caused it to be sought; for at greater distances than the 
white pine; for previous to this no white pine had been cut higher 
than Bennett Brook on the Ottawa River. 

The first really accurate delineation of the topographical features Work by Sir 
'th' tl . d b th t . h vVm.E.Logan. WI III 1e area comprIse y e wo accompanYlOg map-s eets, was 

made by Sir William E. Logan, the founder and first Director of the 
Geological Survey of Oanada, in the year 1845.t 

A geological section across the western part of Oanada, from Lake :Reasons for 

Huron to Lake Erie, having previously been made by Mr. Alexander ()f~:~~\~~l:Rivel'. 
Murray, in 1843, in addition to an examination into the stratigraphical 
relation of the rocks comprising the extreme eastern portion of Can-
ada, by Sir William Logan himself, it was considered expedient that 
a third section should be undertaken across and embracing some part of 
the northern district. The Ottawa River was chosen, for various 
reasons, the chief of which was perhaps its accessibility and the greater 
immediate utility to the country at large which such a survey promised. 
Starting from Montreal, he made an examination of the various rock 
formations exposed on the shores of the Ottawa, taking occasional short 

" See Lefroy's Magnetic Survey of the Dominion of Oanada. London, 1883. 
t Report of Progress, Geol. Surv. Oan., 1845-46. 
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excursions inland wherever deemed necessary. This geolo;:{ical inves
tigation was continued as far as the mouth of Bennett Brook, about 

Topogr>tphicf\\ five miles above the "des Joachim" Rapids. As this was the highest 
survey beglOs . . .. . 
at Bennett pomt yet reached III the topographIcal delmeatlOn of the course of the 
Brook. Ottawa, it was decided to make this the starting point of the contem

plated survey of the upper portion of this stream. The distances were 
determined by the Rochon micrometer telescope, while the bearings 
and angles of intersection were obtained by mea.ns of a theodolitEj. 
The differences in level of the river at all the rapids were ascertained 
by careful levelling with a proper instrument and staff, the fall in the 
intervening stretches being estimated from a knowledge of the strength 

Survey to of the current. This survey was continued up the Ottawa as far as 
Quinze Ri I'er. 

Survey of 
:Mattawa 
River. 

Locali ties of 
observH.tion 
for latitude. 

M"pby 
Logan. 

~Iul'r:'lY)s 
sun-eys in 
185 1-56. 

the first chute on the Riviere des Quinze, a short distance above the 
head of Lake Temiscaming. During the same season, and as a 
necessary adjunct, a similar survey was undertaken of the Mattawa 
River, from its junction with the Ottawa to its head-waters in Tl'out 
Lake, including also the portage-route by way of the Riviere de 1a 
Vase to Lake Nipissing, as well as a small portion of the shore-line of 
this lake in the vicinity of the mouth of this inlet. Observations for 
latitude were obtained at the stal,ting point, the mouth of the Mat
tawa, the mouth of the Vase on Lake Nipissing, as well as. 
at the mouth of the Keepawa on Lake Temiscaming. In fact, 
every precaution was taken to make this survey as accura,te as was 
possible with the instruments and time at his disposal. The various 
topographical details. delineated in a map subsequently compiled by 
Sir William Logan himself on a scale of one mile to an inch, 
bearing valuable notes regarding the various rock formations 
encountered, is at present on file at this office, and although not issued 
as a separate publication, the information has been made use of in 
every subsequent roap covering the district. 

A portion of the Ottawa River in the neighbourhood of the Mattawa, 
as well as the whole of this latter stream, were, however, incorporated 
in the atlas to accompany the report by ~Ir. Alexander Murray 
(1853-56). During the summer and autumn of 1854, Mr. Alexander 
:!Wurray, of this Survey, was engaged in making exploratory surveys to 
the east of Lake Huron and Georgian Bay. These included a survey 
of the southern shore of Lake Nipissing, from the point where the 
French River measurement ceased in 1847, to the mouth of the Vase, 
where connection was made with Sir William Logan's survey of 1845,. 
and thence of the north shore of this sheet of water to its "north
west angle."* In 1855, Mr. Murray continued this survey, commenc-

*Report of Progress, Geol. Surv. Can., 1853-56, p. 101 et seq. 
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ing at the outlet of Lake Nipissing into the French River, along the 
western coast making connection with the work of the previ'ous year. 'l.
In 1856 this survey was again extended, this time a start being 
made from the Hudson's Bay Company's Post on Sturgeon River 
near Lake Ni pissing. 

Ascending the Sturgeon River for about fifty-two miles to the mouth 
of the Maskinonge, the measurements were carried up this important 
branch through MUl'l'ay, Washkigamog, Maskinonge-wagaming and 
Mattagamashing lakes to Wahnapitae Lake, and down the Wahna
pitae River to Lake Huron.t 

In 1855, Duncan Sinclair made a survey of Keepawa Lake, with a Surveys of 
. f d fi . d l' .. b 1" Tl . Keepawa VIew 0 e mng an ocatlllg certam tIm er llllltS. 11S survey, Litke. 

although excellent for the purpose for which it was undertaken, never
theless lacked certain details essential for a correct elucidation of the 
geological features, thus necessitating a re-survey which was accom
plished by Mr. J. F. E. Johnston, of this Department. 

Acting under instructions from the Commissioner of Public Works, Cltnal surveys. 

Mr. Waltel'Shanly, C.E.t in 1856·57 made a detailed examination of 
the route contemplated for a canal to connect the waters of the Su. 
Lawrence with those of the Great Lakes by way of the Ottawa, 
Mattawa and French rivers, and Lake Nipissing. 

In 1858-59, another examination of the same route was made by 
Mr.T. C. Clarke, C. E.,§ also in accordance with instructions received 
from the Commissioners of Public Works. 

In 1867, Mr. A. G. Forrest, acting under instructions from Forrest'" 

the Crown Lands Department of Ontario, made a survey with transit ~~~rvetY of
l Iuon rea 

and chain of the Montreal River, starting from its intersection with a j{ivel'. 

due west astronomical line, supposed to be run on the parallel of latitude 
of 47°56', between Michipicoten Harbour on Lake Superior and the 
head-waters of the Montreal River. This astronomical line was started Astronomical 

about the same time from its eastern and western extremities. Mr. line. 

Duncan Sinclair who was entrusted with the eastern portion of the 
line succeeded in running a distance of 105 miles from the Montreal 
River, while Messrs. A. P. Slater and R. Gilmour, ran eighty-

*Report of l'rogress, Geol. Sm·v. Cltn., 1853-56 pp. 128 and 135 et seq. 
tReport of ProgreR8, Geol. SUfi'. Can., 1853-56, pp. 145 et 8e'l. 
:):Report of Wa.lter Shanly, Esq., On the Ottawa SUl'vey,-1'oronto. March 

22nd, 1858. Also Report on the Ottawa and French River Navigation l'roject,-
published by order of the Montreal Board of Trade, 1863. 

§ R eturn of Recent Survey and Report of the Engineer on the Ottawa Ship 
Cltnal Quebec, 1860 by 1'h08. C. Clarke, C.E. 

2 
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four miles eastward froUl Michipicoten Harbour. Mr. Forrest, from 
the intersection with Sinclair's line made an instrumental traverse of the 
Montreal River to its mouth on Lake Temiscaming, a distance of one 
hundred and one and a quarter miles, at the same time taking notes on 
the timber and other natural resources of the country extending for 
three miles on either side of the stream. These surveys, commenced in 
1866, were completed in 1867. Theil' primary object seems to have been 
to determine the feasibility of the construction of either a wagon road 
or rail way to the Red River country through the district in question. * 

About the same time (June 13th to August 16th, 1867), Mr. Lind
say Russell, made a micrometer traverse of Lac des Quinze and 
the Upper Ottawa, connecting with H. C. Symmes' survey of 
Grand Lake. Mr. Russell during the same season made a similat' 
survey of the route to Lake Abitibi, ~s well as a traverse of this large 
sheet of lake, then for; the first time correctly measured. t 

In 1871, Mr. Alexander McKenzie, acting under instructions from 
Mr. James H. Rowan, who had charge of the Canadian Pacific Rail
way surveyR from the Mattawa to the Red River, made a track-survey 
northward by the Ottawa and Abitibi rivers to J I\,lues Bay, returning 
by way of the Moose a.nd Michipicoten ri vel'S to Lake Superior. j: 

In 1871-72, "Messrs. Lloyd, O'Hanly and Austen, also under Mr. 
Rowan's instructions, made exploratory surveys from Mattawa by way 
of the Ottawa and Montreal rivers to a point about half-way between 
this latter stream and one of the branches of Moose River.§ 

In 1872, Mr. Walter McOuat of this Survey was engaged 
in a geological examination of that portion of the country to the north 
and east of Lake Temiscaming. The work pel-formed by Mr. McOuat in 
the Temiscaming region embraced a most painstaking geological exam
ination of Riviere des Quinze, Lac des Quinze and the route thence 
northward to Lake Abitibi, inc] uding a micrometer survey of the shores 
and islands of that lake. He also made a micrometer traverse of Survevof 

BlancheRivel'. the Blanche River as far as Round Lake, accompanied by an examina-

-'See Rema.rks, on Upper Canada surveys, 1867 pp. 56-62. 
'I'See Report Commissioner of Crown Lands, Quebec, 1868, p. XVII, also descrip

tions of the Surveyed Townships and Territories of the province of Quebec. 1889, pp. 
416·424. 

tSee Progress Report on Surveys Canadian Pacific Railway, 1872 p. 74. 
Also Report on Surveys Canadian Pacific Railway, 1877, pp. 5-47 and 48. 
§ See Progress Report on Canadian l'acific Exploratory Surveys, 1872. These 

surveys comprised Divisions B. C and D. respectively, meJltioned in these reports. 
The surveys were begun on June lOth, 1871, and the last of them was completed by 
July, 1872. SHe also Report on SUl'\'eys, Canadian Pacific Railway, 1877, pp. 5 and 47. 
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tion of the rocks in the immediate vicinity of this stream. * The plans 
to accompany his report have never been published, but the information 
l)ontained has been utilized in subsequent general geological maps 
embracing this area. 

In 1872-74, Messrs. O'Hanly and O'Dwyer, joint commissioners for Provld'ncial , boun ary 
Ontario and Quebec, made an instrumental traverse of the Ottawa survey. 
from Mattawa to the head of Lake Temiscaming, and surveyed a line 
running northward from a point on the "Ohenail du Diable," near 
the mouth of the Riviere des Quinze as far as the height-of-Iand. t 

During the year 1876, in connection with the location of t,he Oanadian C. p, R. 
,. S . h . . . h' f surveys. PacIfic RaIlway, Mr. Marcus mIt, then actmg engmeer-m-c Ie, 

made an examination of the eastern portion of Lake Nipissing, as well 
as of the" Beuve" (Veuve) Riyer as far as the forks, about twenty
five miles from the mouth.! 

In 1879, Mr. W. A. Auslen, for the Oanadian Pacific Railway, ran 
a trial location survey from a point situated a short distance (404 feet) 
east of the deep-water landing at South-east Bay (or East Bay) of 
Lake Nipissing, in a north-easterly direction for sixty-three miles up 
the valley of the Sturgeon River.§ As a part of the same survey, 
Mr. Austen made a micrometer Rurveyof the 'l'emagami River, the 
southern portions of Oross and Temagami lakes as well as the route 
from thence to Maskinonge-wagaming Lake, by way of Obabica and 
Wawiagama lakes. 

During the summer of 1884, commencing in June, Mr. T. Guerin, Gueri,n's , 
. f . W 0 d k exammatIOn. engmeer 0 the Pubhc orks Department, ttawa, un ertoo an 

·examination of the Ottawa River and Lake Temiscaming with a view 
to ascertaining the feasibility, at a reasonable cost, of the various 
schemes urged on the Government from time to time, looking to an 
increased facility in the navigation of these waters. II 

In the summer of 1884, Dr. Selwyn, during the progress of an Work by 
. . 'f h k d I h I' f h Dr. Selwyn. eXamInatIOn 0 t e numerous roc -cuts expose a ong t e me 0 t e . 

*Report of Progress, Geol. Surv. Can., 1872·1873 pp. 112 et seq. 
t The manuscript plan of a scale 01' 40 chains to one inch bears the date, Dec. 

27th, 1875, while the joint report filed with the Crown Lands Department, is dated 
Ottawa, Dec. 7th, 1874. 

::: Report Canadian l'acific Railway, 1877, pp. 359·360. 
§ Appendix 18, "Report Canadian Pacific Railway, 1880, pp. 290·296." A plan 

on 4000 feet to an inch, detailing these explorations, as also two profiles of the 
Sturgeon River are on file at the Department of Railways and CanalS, Ottawa, and 
bave been of much assistance in the' compilation of the accompanying maps. 

! ~ Ann. Rep. Minister of Public Works, 1884·85, pp. 103·124. 
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Canadian Pacific Hail way, paid a visit to the Manitou Islands in Lake 
Nipissing, and the list of the fossils then collected from the Cambro
Silurian outliers comprising seventeen species, together with a few 
notes regarding their occurrence was published by Dr. H. M. Ami*. 

The Hev. J. M. Goodwillie, who was stationed at North Bay for some 
years, has made an extensi ve collection of the fossil remains from these 
islands, and these have now been examined and their identification 
has greatly added to the list appended to this report. 

Mr. Ulrich determined a small collection of fossils for Professor N. 
H. Winchell, which were collected by Mr. T. D. Ledyaro, of Toronto. t 
In 1889, Prof. N. H. Winchell paid a visit to North Bay, and gives a 
record of his observations made in that vicinity. t 

In 1889 Mr. G. K. Gilbert made an examination of the vicinity of 
North Bay and the country eastwards towards Mattawa, with a view 
to obtaining any evidence regarding the former existence of an out
let for the Great Lakes, immediately following the retirement of the 
ice-sheet. The possibility and even the probability of the existence of 
"uch an outlet had been looked upon for some time with favour by 
some geologists, although facts in support of these views were not 
forthcoming previous to the communication made by Mr. G. K. Gilbert 
to the meeting of the American Association for the Advancement of 
Science, held in Toronto in August, 1889. The general substance of 
the remarks then made were published under the title of "The History 
of the Niagan1 River."§ 

Prof. Wright's In September, 1892, Prof. G. F. Wright visited the neighbourhood 
observations. of North Bay and Mattawa, making certain observations seemingly 

confirmatory of the former existence in the Mattawa valley of this 
outlet, and embodying the results of his observations in a paper 
entitled, "The Supposed Post-glacial Outlet of the Great Lakes through 
Lake Nipissing and the Mattawa Hiver." II 

F. B. Taylor's In the :1utumn of 1893, Mr. F. B. Taylor made some observations 
obser\'ations. d f b h . h ... f N h B in regal' to the occurrence 0 eac es In t e vWUllty 0 ort ay, 

and their relations to this supposed old outlet of the Great Lakes. 

* Can. Rec. Science, April, lR92, pp. 108 et seq. 
i' American Geologist, vol. XVII!., No.3, September, 1896, p. 178. 
t Eighteenth Annual R eport, Geol. and Nat. Hist. Survey, Minnesota, 1889, 

p.501. 
§ Sixth Annual Report of the Commissioners of the State Reservation at 

Niagara for 1889, pp. 61-84, and reprinted in the Smithsonian Report for 1890, PP. 
231-257. 

I: Bull. Geol. Soc. Am., vol. IV., 1893, with discussion by Dr. Robert Bell, 
pp. 423-426. 
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The results then obtained were communicated to the Geological Society 
of America, and published in the bulletin of that society.* In 1895, 
another visit was paid to the Nipissing District with the similar object 
of gaining additional information in regard to the recent changes of 
level. j-

In 1896, a third visit was pa.id to the region in the neighbourhood 
of tl:e Mattawa and Ottawa rivers, and the results then obtained 
were communicated to the Geological Society of America. 

In 1890, WilHam Ogilvie, a.cting under instructions from the Depart- Latitude and 

ment of the Interior, Ottawa, fixed the latitude and longitude of \W:~~~~:. of 

Matt8wa, the latter by telegraph from Ottawa. 

In 1892, Messrs. H. K. Wicksteed and Patterson, under the direc- Surveys of 
. f l\1r JCB'1 0 EfT d hI' Nipissing and tlOn cur. . . al ey, .., 0 oronto, rna e t e ocatlOn JamesBayRy. 

survey of the Nipissing and James Bay Railway from North Bay 
to the North·east Arm of Lake Temagami. Mr. Patterson had 
charge of the location of the suuthern portion of the line from 
North Bay to Marten Lake, and MI'. Wicks teed of the northern 
pan. 

The building of the Temiscaming branch of the Canadian Pacific Sut"veys by M. 

R '1 d th d lid . . h . h H . McLeod. al wayan e surveys an eve s rna e III connectIOn t erewlt , 
have been used in the present map and report, the information being 
kindly supplied by Mr. M. H. McLeod, the engineer-in-charge. 

General Physical Features. 

The general character of the countl'y may perhaps be best described General 

as that of an uneven or undulating rOJky plateau, with a gentle slope charatcter of 
coun ry. 

towards the east and south-east. Although in detail the surface of 
this plateau is far from uniform, consisting of a succession of more or 
less parallel rocky ridges, with intervening valleys occupied by swamps 
or lakes, still the district all a whole has a general elevation 
varying from 900 to 1200 feet above the sea. There are no very 
prominent hills, the highest seldom attaining a greater altitude than 
300 feet above the surrounding region, while throughout most of the 
district, hills of 50 to 100 feet in height are rather conspicuous topo
graphical features. The highest land in the whole area is situated 
near the north-west corner of the Temiscaming sheet, immediately to 

'" Bull. Geol. Soc. Am., vol. V., pp. 620·626 with two maps, also American 
Geologist, vol. XIV., Nov., 1894, )Jp. 282-285. 

+ Ibid, vol. XVIII, August, 1896, pp. 108·120. 
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the west of Lady Evelyn (Mus-ka-na-ning) Lake, where a range of hills 
of which Maple Mountain is the highest peak, rises to the height of a 
little over 2000 feet above the sea, according to Dr. Bell. 

Influen~e of The influence exerted by the underlying rock on the general con-
tlnderlYlllg' f h f' h b . fi d 1 ' h rockonsurface tour 0 t e sur ace, IS perhaps now ere etter exemplI e tmn In t e 
contour, region embraced in this report. In the southern and south-eastern 

Examples of 
differing 
topography .. 

portions, where the prevailing rocks are the various gneisses and 
granites included as Laurentian, there are no hills of any 'great height, 
the general surface presenting, as usual, a rather monotonous succes
sion of low rounded hills, with correspondingly shallo~ rocky valleys. 
In the northern and western portions, however, those areas in which 
the quartzites are present, as well as those in which the plutonic 
rocks, chiefly granite and diabase, are prevalent, rise into rather 
important elevations; while in those regions which are underlain by 
the slaty member of the Huronian, are on the other hand low and flat. 
A remarkable resemblance exists between the contour of the surface, 
occasioned by the preserice of the diabasic rocks, and that produced 
by the heavy-bedded and massive qUftrtzite, that forms the highest 
member of the Huronian expo~ed in this district, both rising into 
comparatively high rounded or broken ridges, arId rendering the 
stretches of country where such rocks prevail, exceedingly rough and 
hilly. This is especially the case with the region to the north and 
north-west of ,V'akemika and Lady Evelyn lakes, and also between 
Friday and Whitebear lakes . and the Montreal River; although the 
whole of the area coloured on the map as underlain by those rocks 
partakes essentially of this rugged character. This rough and broken 
contour is in marked contrast to the flat surface characteristic of the 
region in which the slates obtain. 

The contrast is probably nowhere better shown than in the north
eastern part of Lady Evelyn Lake, where the quartzite which crosses 
the lake at the Obisaga Narrows forms high and perpendicula,l' cliffs 
for a short dis Lance, while to the east, as far as the Waswaning N ar
rows, the shore on both sides is low and swampy, with only a 
very occasional exposure of the flat-lying slaty rocks. At the elbow 
to the east of the Waswaning Narrows, a high ridge of diabase crosses 
the lake, forming rugged hills which constitute the western side of that 
portion of the lake known as the Mattawapika. Thus within a few 
miles, on the same lake, are exhibited examples of all three types of 
surface produced hy the underlying quartzite, slate and diabase. 

Character of The large area coloured as granite, to the north-east of Lake Tema
granite areas. gami, may perhaps be best described as a region ot flooded 1'oches 
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moutonnees, for the hills are all low and rounded, while the intervening 
hollows are occupied by exceedingly intricate and shallow, swampy 
lakes or marshes. The valleys of the smaller rivers are usually narrow, 
and many of the streams are nothing but a succession of small lakes 
united by rapid rocky or bouldery discharging channels. 

Probably one of the most interesting of the physical features pre- Valley of 

sen ted by the district is the valley occupied by Lake Temiscaming and ~~~aL~,;tiver 
the Ottawa H,iver. The greater ponion of this valley is a very steep, 'l'emiscaming. 

rocky gorge, fringed on either side by lofty hilis or perpendicular cliffs 
which rise abruptly to a height of from 400 to 600 feeet above the 
surface of the water, while the average of a large number of soundings 
indicate that the lake has a mean depth of over 400 feet. The depres-
sion, therefore, occupied by these waters would be about 1000 feet 
below the level of the surrounding country, and as the bottom of the 
lake, whet'ever examined, consisted in the deeper portions of a very fine 
gray unctuous clay or silt, this depth may have been much greater 
before the accumulation of this material. From Mattawa to the 
mouth of the Montreal River, these abrupt and rocky shore-lines pre-
vail, but above the mouth of this stream the lake undergoes considerable 
expansion and the shores exhibit a more gradual slope towards the sur-
face of the water. The traveller ascending the Ottawa River is thus 
usually impressed with the mountainous chamcter of the district, but Adjoining 

an ascent of the hills on either side at once shows that the adjoining country. 

coun"try is comparatively level, and that what appeared as ranges of 
hills are in reality the inclosing walls of this great valley. 

The Mattawa and Montreal rivers and in a lesser degree the River valleys. 

Sturgeon and Temagami rivers occupy rather deep and important 
depressions in this rocky plateau. 

The district is traversed with rivers which are as important and well Lukes. 

known as the lakes which they serve alternat.ely as inlet and outlet. 
The Ottawa is of course the largest, but only fL portion of this, from 
Mattawa to Lac des Quinze is included within the area of the fLccom
panying map·sheets. The Sturgeon likewise finds its source beyond 
the confines of this region, as also does the Montreal River, although 
by far the greatest portion of both streams is represented on the present 
maps. The Sturgeon is the larger of these two rivers, draining about 
3000 square miles, while the Montreal drains an area of about 2500 
square miles. The Matabitchouan, Mattawa, Keepawa, Temagami, 
Otter-tail and Otter rivers are also worthy of mention, although much 
smaller than the rivers first named. The Blanche River is a stream 
of considerable size, but only a small part of the lower portion is 
included in the Temiscaming sheet. 
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In cornmon with other regions characterized by the presence of 
Archrean rocks, this district is remarkable for . the number of 
lakes both large and small which are scattered ovet' its surface. 
These lakes are in themselves noteworthy, not only for their many 
intricacies, but also because of the great number of islands which 
dot their surfaces. At first sight these lakes are seemingly governed 
by no law in regard to their distribution, but a somewhat closer exam
ination reveals the dependence of geographical outline on the geological 
structure. In order to bring out more fully the intimate relation sub
sisting between the topographical outline and the nature and attitude of 
the enclosing strata, a careful compilation and correlation of the various 
strikes or direction of the foliation of the gneisses has been made, exhibit
ing with as close an approximation to the truth as is possible the various 
curves and folds assumed by these rocks. 

The following nine lakes, with their areas and elevation above mean 
sea-level may be particularly noted :-

Area. Height 
Square Miles. above sea. 

Lake Nipissing ................ . ..... . .... 345 640'5-647'8 
" Temiscaming ........ ... ..... ,.... ... 125 577 . 8-591' 8 
" Keepawa ........ .. ............ ,..... 120 873'7- 883 
" Temagami, ... . .. ......... ... 100 964 

Lac des Quinze , . , ... . ... " .... . .......... 40 845 
Lady Evelyn Lake ......... . ..... . .. . ... , . . 18 930 
Obabica Lake.............................. 11 932 
Obashing Lake . ..... . ... " ............... 11 822 
Rabbit Lake ... . , .. , .. , . .. . . , .. .,.. 8 938 

Lake Temagami, during the earlier portion of the summer, drains 
both northward, by way of Nonwakaming and Lady Evelyn lakes 
into the Montreal River, and south wad by way of Cross Lake and 
Temagami River into the Sturgeon, the water thus ultimately finding 
its way into Georgian Bay and Lake Huron. The southem outlet, 
however, is the larger and deeper stream, while the northem one is 
usually dry towards the end of July each summer, and is thus only 
utilized in time of high water. Rabbit Lake finds its main outlet 
into the Matabitchouan River from the north-east corner of the 
lake, but a bay extending to the south-east is connected at extreme 
high water with Ross and But'wash lakes at the head of Macdonald 
Creek, which in turn empties into the Matabitchouan River at the 
Fourth Bass Lake. Annima-nipissing Lake, a Jal'ge and important 
sheet of water situated between Lake Temagami and the Montreal 
River, which has usually, as the name implies, been regarded as the 
ultimate SOUl'ce of the Nipissing water, is 1070 feet above the sea, while 
Breeches Lake, which is in reality at the summit, is 1085 feet above the 
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:sed.. The highest lake in the whole region is Wilson Lake, at the 
head of one of the branches of the Matabitchouan River, and this is 
1173 feet above the sea, while the height-of-land between this lake and 
the Montreal River is a little over 1200 feet above the sea 

Denudation. 

In many of the descriptions which haVE from time to time Pre·glacial 
appeared concerning this, in common with other Arch,-ean regions, excavation. 
undue prominence has been given to the erosive effect produced dur-
ing the glacial epoch. The prodigious number of lakes both great and 
small which are so eminently charactel'istic of districts underlain by 
Archrean rocks, have in general been referred to as original rock-basins 
which owed their existence to the excavating power of an immense 
glacier, while the mammillated hills and complementary valleys every-
where prevalent, as well as the constant occurrence of parallel 
grooves and scratches, have been addllced as additional evidence of 
the adequacy of the glacier to produce all the inequalities of the 
·existing surface. The detailed examination of the region, however, 
amply demonstrates that the sculpturing to which the surface owes 
its present configuration, was practically completed long before the 
advent of the glacial epoch, and that the main valleys, especially those 
of the Ottawa and Mattawa rivers, were in existence long prior to 
the deposition of the Palreozoic sediments. 

In the first place, the more important lakes and rivers occupy such Depth of the 
deep and extended depressions that seem inexplicable on any theory old vf1,lleys. 
of glacial action or ordinary erosion by water. The bottom of Lake 
Temiscaming is on an average about a thousand feet below the level 
of the surrounding country, and in no place did the sounding lead 
reveal the original rocky bottom which has been more or less deeply 
{lovered by silts and by accumulations of drift material. Portions of 
the Mattawa and Montreal rivers are fully six hundred feet below the 
level of the rocky plateau through which they flow, and in many places 
exhibit steep, often perpendicular banks, composed of the hardest and 
most massive crystalline rocks. 

Secondly, the trend of ma~y of these valleys does not coincide with Many valleys 
the general direction of the ice-flow as revealed by the strire and n<?t coin(;id~nt 

, \V Ith dIrectIOn 
grooves which mark many of the exposed rock-surfaces of the plateau. of ice-flow. 
These strire in general vary f)'om S. 10' W. to S. 30' ·W., 
while S. 20' W. may be assumed as a fair average of the direction 
of the ice-flow throughout this region. The deepest valley, that occupied 



26 I NIPISSING AND TEMISCAMING REGION. 

by I.ake Temiscaming and the Ottawa River, from the mouth of vVabi 

Creek to its confluence with the Mattawa River, has a direction of S. 
30° E. while the vltlley of the Mattawa runs about east·and-west, thus 
forming considerable angles with the general striation, while the Mon
treal and Sturgeon rivers are intersected almost at right angles by these 

Some strial
l 

grooves and scratches. On the shores of Lake Temiscaming, and also 
correspon{ 
with direc· on the Montreal River, many of the strioo exhibited have a direction 
tion of cert:l.in d·· h h I Th . h d·f valleys. correspon mg Wlt t ese val eys. ese lUay elt er represent a 1-

ferential movement in the mass of the ice itself, whereby the lower 
portion WitS forced by reason of its plasticity, to conform to the 
inequalities of the existing surface wllile the upper portion continued 
on its general south-westerly course j or, as seems more probable, these 
grooves may have belonged to a local glacier occupying these valleys 
towards the close of the glacial period. On the upper or widel' portion 
of Lake Temiscaming, strioo belonging to the general glaciation may 
be noticed on the same rock-surface as other markings which belong 
to this local glacier, but the more abundant and strongly marked 
grooves throughout the lower portion of the valley, are seen conforming 
to its various changes of direction. 

Valleys not Again, many of these valloys do not correspond with the strike of 
~~b~~~n(~~ng the rock in their immediate vicinity. The Ottawa valley is the best 

illustration of this fact, for the foliation of the gneissic rooks which 
compose most of its shores intersect this gorge almost at right angles. 
The depressions occupied by the Sturgeon and Montreal rivers also 

Cut in rocks 
of different 
composition. 

Valley of 
"Montreal 
River. 

form considerable angles with the strike of the rocks in the immediate 
neighbourhood. Very often the streams occupy singularly stmight 
and deep chasms in very hard rocks of different composition, valleys 
which it seems impossible that the ordinary erosive action of ice or 
water oould ever have opened up, and which preserve their uniform 
direction with very little deviation in their course even when the river 
has left a softer rock to enter an area where the hardest varieties 
prevail. 

The Montreal River, from" The Notch," near its mouth, to the 
bend above the portage to Mud Lake, a distance of twenty·one miles, 
flows through a rocky gorge, the course of which is in general N. 40° 
W. At this point the course of the valley changes abruptly to S. 
45° W ., which is maintained till Bay Lake is reached, a distance 
of four miles. From this point upward a valley extends as far as 
the Great Bend, beyond the confines of the present map, which is 
almost if not quite parallel to that occupied by the river below Mud 
Lake portage. Of course the river presents many minor deviations in 
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its downward course, but the remarkable uniformity in direction of 
the valley through which the stream meanders, is maintained through 
successive alternations of slate, quartzite, graywacke and diabase, the 
character and composition of the surrounding rocks having apparently 
little or no effect in determining the course of this depression. 

The existence, likewise, of Palreozoic outliers occupying portions of Palreozoic 

th 11 1 f f h ·· I f ou thers. ese va eys, seems amp e proo 0 t ell' eXistence as sue 1 rom a very 
early time. The occurrence of an outlier of limestones, shaltls and 
conglomerates belonging to the Niagara, was noticed by Sir William 
Logan on Lake Temiscaming in 1844. This outliel' appears as a 
shallow syncline resting unconformably on the slates and quartzites of 
the Huronian. The conglomerate, grit and arenaceous limestones repre
senting the ba8al portion of the section, may be seen foritiing a narrow 
fringe from Piche's Point to Chiefs Island, on the east side of Lake 
Terniscaming, while a small patch of similar rocks crops out on the 
west "ide from Haileybury northwltrd towards Wabi Bay. The lime-
stones are present on the i&lands to the north of Bryson Island, and on 
the peninsula between Suttons and Wabi bays extending beyond the 
limits of the present map. The boulder-conglumerate that occupies 
the eastern shore to the south of Chiefs Island, is composed of large 
angular or subangular blocks derived from the Huronian quartzite 
which forms rather abrupt hills immediately behind this exposure. 
These detached fragments doubtless represent what was originally a Basal beds of 

talus, formed at the foot of this steep slope, and when the l'ubmerg- Niagara. 

ence took place, the intervening spaces became filled with detritus 
composed of the same materials, in a tiner state of division, together 
with a small proportion of calcareous matter. This conglomerate and 
grit rest upon a surface which had clearly assumed a hummockycharacte,' 
before the deposition of these sediments, while the action of the 
glaciel' flowing down Lake Temiscaming long afterwards striated and 
polished the whole, leaving a surface with a net-like structure, through 
the meshes of which protrude rounded or ovoid sections of these rocky 
hillocks. Limestones and sandstones of Black River age are seen Black River 

. h '11 d f f L t' . h 0 limestone. restmg on t e mamml ate SUi' aces 0 auren Ian gneiss on t e ttawa, 
six miles below Mattftwa, and also about five miles above Deux 
Rivieres, as well as on the Manitou Islands, Lake Nipissing, while 
sandstones which are probably of Chazy age, but which have yielded 
no fossils, were noticed on Iron Island in the same lake. 

The occurrence of such outliers at various points throughout these Transgression 

valleys show that they existed in very early Palreowic times, and ~!n,~alreozoic 
indicate the transgression of the sea thus far inland at intervals during 
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this, the Palreozoic, the submergence having be6n greatest during the 
Niagara, when the sea reached the northem end of Lake Temiscaming 
and may possibly have been connected by narrow arms and 'straits 
with that extending southward from Hudson Bay. 

The rounded or m(yt~tonnee surfaces of all these rocky elevations, 
though no doubt accentuated by later glacial action, have in t,he first 
place been due to the unequal progress of rock decay. The work of 
Lawson, Low, Coste and Laflamme,'* who have during the progress of 
their several explorations made critical and extended examinations of 
the relations existing between many outliers of Palreozoic strata and the 
subjacent Archrean rocks, clel1rly shows that the mammillated surface 
long antedates the glacial epoch, and was as characteristic of the surface 
upon which the earliest Palreozoic sediments were deposited, as that 
upon which the great glacier rested in glacial times. The chief 
cavities, vertical precipices and deep, narrow gorges must have been 
determined by great transverse or lateral breaks. The causes which 
operated in their formation must have been in force with marked 
intensity long hefore the deposition of the Niagara, for as has been 
shown, the valley had been practically completed before the deposi
tion of these sediments. The rounded contours of the rocky plateau 
and the intervening hollows, doubtless represent the depth to which 
these cryst,alline rocks hl1d undergone disintegration during the 
immense lapse of time while they were exposed to the action of the 
weather and other denuding agencies before the glacial epoch, while 
the ice simply removed the loose material resulting from such decom
position, smoothing and striating the rocky surfaces encountered. 

Both quartzite and diabase, and sometimes also the massive slate 
(or graywacke) which occurs as a transition between the more fissile 
slate beneath and the quartr.ite above, frequflntly from cliffs 
from fifty to two hundred feet in height, the angle of slope 
being considerably lessened by a talus of angular blocks detached 
from above. Good examples of these quartzite cliffs are furnished by 
the shores on the west side of Lake Temiscaming, opposite Bryson 
or Moose Island, at the Obisaga Narrows on Lady Evelyn Lake, as 
well as by the steep hills on the west side of Cliff Lake, while the 
Manitou or Devils Rock on the west side of Lake Temiscaming, south 
of Haileybury and the western shore of Temagami Lake, opposite the 
Hudson's Bay post are excellent in%ances of the vertical precipices 
produced by exposures of diabasic rocks. Prominent cliffs formed of 

* Bull. Geol. Soc. Am., vol. I, pp. 163-173, also Annual Report, Geo!. Surv. 
Can., 1882-83-84, parG D. 
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the massive slate or graywacke may be noticed on the Matabitchouan 
River immediately above the Fourth Bass Lake, as also on the west shore 
of Lady Evelyn Lake, south of Wendabin Bay. The action of the 
frost and weather are continually loosening large masses of these cliffs, 
which then fall with a great noise, and this phenomenon is so frequent 
that one of the lakes (Manito-peepagee), to the west of Lake Tema
gami, has received its name on the supposition that the Evil One was 
the cause of the disturbance. 

Soil. 

Although the district as a whole cannot be said to be suitable for Areas of 

agricultural purposes, still in many places considerable areas of good good land. 

land are known to exist. The largest continuous tracts of such land 
are to be found in the vicinity of the northern portion of Lake Temis-
caming on both sides of the lake, and thus both in Quebec and Ontario, 
although the larger proportion is in the latter province. The Orown 
Lands Department of Quebec has sub· divided the two townships of In Quebec. 

Guigues and Duhamel and portions of four others, Fabre, LaverlochE)l'e, 
Baby and Neudlac. These by no means exhaust the ar'l.ble land on 
this side, but are sufficient for the present requirements of settlement. 
On the opposite shore of the lake, Ontario has laid out and divided In Ontario. 

into lots, twenty-five townships which extend along the western side 
of the lake, 'l.nd running in a north-westerly direction include the 
valleys of Wabi Oreek and the Blanche as far as Round Lake. Only 
five of these townships and the southern portion of four others are in-
cluded within the area covered by the accompanying map. 

The area thus sub-divided is in general composed of level or slightly Character of 

rolling clay land. In some places the clay sub·soil is overlain by clay soli. 
loam or sandy loam, while in other instances a rather barren yellow sand 
appears at the surface. In the province of Quebec, where the surface 
has in many places been almost completely denuded by repeated forest 
fires, this clay is best seen. From the Qui.nze River a little south of 
Quinn Point, lat'ge areas are covered with a thick mantle of stiff Clay plain8. 

gray clay throu~h which protrude exceedingly rough and prominent hills 
of quartzite, granite, diabase and breccia-conglomerate. These hills 
rise abruptly from an otherwise level clay plain, for the surface 
characterized by the presence of this clay exhibits a singularly flat 
appearance with only a gentle rise towards the base of the hills. 

On the Ontario side, the township of Lorrain is rough, rocky Lorr<1in. 

and broken, and for the most part unsuitable for farming purposes. 
Along the valleys and in the vicinity of Lake Temiscaming the soil 
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is clay, but these clay flats are of comparatively small extent. To the 
north-west, however, in the townships of Bucke and Dymond there are 
quite a number of farms, and a large area of cultivable land exists, so 
that the villages of Haileybury and Liskeal'd seem destined to become 
the centres of a considerable agricultural community. 

The top of the limestone plateau which constitutes that portion of 
the Niagara outlier forming the promontory dividing the northern end 
of the lake, is generally overlain by a light saudy loam soil, although in 
many places the underlying rock is destitute of any such covering. In 
the south-western part of Dymond and the southern portions of 
Hudson and Henwood, a series of rocky ridges of the Huronian slate 
occur. In the township of Henwood these ridges have a general north
and-south trend; while in the township of Hudson the slate rises into 
hills some of which are nearly 200 feet in height. North of these 
ridges, according to Mr. Hermon, the soil is white clay, the surface 
generally level and the appearance of the country flat and swampy. 

Between Mattawa and North Bay, to the south of the Mattawa 
R.iver, in the townships of Papineau, Calvin, Bonfield and Ferris, con
siderable areas of lil.nd exist which may be utilized for fanning pur
poses, and their proximity to the line of rail way makes these of value. 
Already these townships contain a large number of excellent farms 
and the region is rapidly becoming settled. The soil is usually a clay
loam, rather rocky and stony in places, but seems to yield excellent 
crops. In the vicinity of N Ol·th Bay the land is sandy and light. 

The valley of the Sturgeon, below the Temagami River, contains 
many wide and extensive flats which are susceptible of improvement, 
but above this stream the valley is much contracted and Lhe flats 
decrease bo~h in number and extent as the river is ascended, and 
towards the mouth of the Maskinonge River the countt'y becomes much 
more broken and for the most part poor and rocky. Between Smoky 

Smoky Falls. Falls and the mouth of the Temagami, the country in the vicinity of 
I1nd Temagaml .. 1 d f .' b Ri\'el'. the 1'1ver IS tolerably evel an composed 0 gt'ay clay overlall1 y sand. 

The soil is for the most part a sandy loam and affords support to a thick 
growth of hard wood and evergreens which by their sturdiness attest 
the good qurtlities of the soil beneath. Clearances have been made at 
intervals along the river, with t,he exception of that portion flowing 
through 1,he Indian reserve, as far as the mouth of the Temagami. A 
short distance below the mouth of the Pike River, on the south side of 
the river, is an axtensive farm cultivated for many years for the pur
poses of supplying the lumbet'ing camps of Mr. J. R. Booth, and a 
road connects this depot with the Canadian Pacific Railway at Cache 
Bay station. 



BARLOW. ] CLIMATE. 31 

To the west of Sturgeon Falls there are a large number of farms VeuveRiver. 
which continue up the valley of the Veuve River, almost as far as 
Warren station, where the valley becomes very narrow. The soil 
throughout the valley is a stiff gray clay, and as the vegetable mould 
overlying has been burnt off it has a tendency to cake in dry weather. 
In the vicinity of Sturgeon Falls the soil is very sandy, but.the clear- FNearSturgeon 

. alls. 
ances continue to the east as far as the boundary of the Indian 
reserve, and to the south almost to the lake shore, although the land 
in general in this direction is flooded during the spl'ing fresbets. 

On the Montreal River above Bay Lake, there are large areas of Montreal 
arable land, especially between Bay Lake and the Mattawapika. The Rlvel'. 
region to the north-west is very flat and level, underlain by clay, 
and although swampy at presenc, would probably be easily dmined or 
dry up when cleared. These areas are most likely continuous with 
similar tracts noticed to the south-west of the townships of Henwood 
and Hudson. 

A large tract of country extends from the vicinity of North Bay Between 
and the southern part of the townships of Widdifield northward to ~~l~p~;;rl<a 
the Opimika Creek. The soil is in places sandy and in some spots Narrows. 
considerable clay is present, but the whole of thi~ stretch of country 
is covered by a mixture of hardwoods and evergreens, thus denoting 
a rather good soil beneath. The greater portion of the district, how-
ever, is extremely rocky and barren, the level areas being chiefly occu-
pied by swamps, many of which would be difficult to drain, while the 
area thus drained would in most cases be insufficient for purposes Of 
farming. Of the country surrounding Temagami Lake and the greater Great par~ of 

. area UIlSUlt-
part of the central portIOn of the area, only small tracts would be able for 
available for purposes of settlement. The soil in general is extremely farming. 
light and without the aid of artificial fertilizers would soon fail to 
yield any adequate return. The rosy picture too often drawn of 
immense tracts of land available for agricultural purposes, is to say 
the least very misleading, for apart from possible mining and its timber 
resources, by hr the greater portion of the region will only be va.luable 
as a health and recreation ground for tourists and sportsmen The 
great tracts of forest as yet untouched by the axe, the vast number of 
picturesque lakes, both great and small, with £8h and game in abun-
dance seem to render the district especially attractive for such purposes. 

Climate. 

In regard to the climate of the district as a whole, it may be said General 
. 1 h h d f" f h k climatic 1n a genera way, t at tea vent 0 sprIng IS rom tree wee s to a character_ 
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month behind that of the region immediately surrounding the city of 
Ottawa, with a correspondingly earlier setting in of the winter. The 
winter is as a rule one of long continued· and severe frosts, while the 
summer is proportionately shorter and much cooler than the country 
bordering the lower Ottawa. The average fall of snow in winter as 
well as the rainfall during summer is likewise considerably in excess of 
that in regions further to the south. 

- Navigation generally opens on Lake Temiscaming about the end of 
the first week in May, although in occasional unfavourable seasons it 
is sometimes delayed a few days longer, while Keepawa Lake does not 
usually break up till a week later. In 1893, the ice on the latter lake 
broke up and moved out between the 15th and 17th of May. Lake 
Temagami, which occupies the height-of-land b(ltween the waters flow
ing to Lake 1'emiscaming and those emptying into Georgian Bay, being 
nearly 400 feet above the last· named lake, does not generally break up 
till the latter part of May, the lD,ke usually being clear of ice about 
the 24th of May. The season of navigation closes, as far as Lake 
Temagami is concerned, between the 10th .and 15th of November, 
while on Lake TelLiscaming steamers have been known to make fairly 
regular trips within a few days of Christmas, although as a rule these 
boats cease running early in December. 

The snow begins to melt about the middle of April, and has gener
ally all disappeared by the 10th of May, although both snow and ice 
were noticed in secluded nooks and cracks along the sides of the 
precipitous cliffs on the west side of the Ottawa River as late as the 
end of May. Mr. C. C. Farr, formerly of the Hudson's Bay Company, 
and now postmaster of Haileybury, who has become identified with 
this young and flourishing settlement, states that "seeding-time com
mences about the first week in May and ends, so far as oats are con
cerned. about the fourth of June, though oats have been sown as late 
as the 20th of June, and have done fairly well. Potatoes can be 
planted as late as the 20th of June, and it does not profit lIIuch to 
put them in before the 24th of May. Corn, cucumbers and melons 
can be sown about. that date. Haying commences about the 14th 
July, harvest the 15th August." 

Summer frosts, so much dreaded by the farmers, specially in districts 
newly opened for settlement, have in the pal;t proved a rather serious 
barrier to the successful raising of wheat, while oats have suffered 
severely, particularly in clearances situated some distance from the 
larger bodies of water. Frosts generally occur from the 18th to the 
25th of August on the calm, cleat' nights following heavy north winds. 

. . 
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In the vicinity of Lake Temiscarning the settlers often escape 
them altogether on account of their proximity to this large sheet of 
water, or their crops are but slightly injured, the more tender vege
tables frequently being the only sufferers. The gradual clearing up of 
the land and the draining of many of the swamps will, however, 
materially mitigate this difficulty, particularly in the district in the 
vicinity of Lake Temiscaming, which is the area most suitable for 
extensive settlement. 

The N ative Inhabitants. 

The Indians who reside within the area under description belong to Indians. 

the once numerous and powerful Algonquin family. They speak i:.he 
Otchipew or Chippewa language, the same as that in use among the 
many bands which a re scattered over the wide territory to the north 
and west of Lake Supel'ior, with only a few minor alterations. They 
are divided into three bands known respectively as the Nipissing, 
Temiscamingue and Temagamingue bands. On June 30th, 1887, the Their number. 

census taken by the Department of Indian Affairs showed a total 
Indian population of 31:14, while on June 30th, 1897, this population 
had oniy been increased to 430. The census taken in 1887 showed 
t,he following numbers in each band, Nipissing 165, Temiscamingue 
136, and Temagamingue 93, while that taken in 1897 shows the popu-
lation of the several bands to be, Nipissing 193, Temiscamingue 162, 
and Temagamingue 75. While therefore the total Indian population 
of the district shows a slight increase, one of the bands (Temagamingue) 
is slowly but surely decreasing. Two of the bands are comfortably PI f 

aces 0 
settled on spacious reserves put no tract of land has yet been allotted residence. 

to the Temagamingue band. The Nipissing band resides chiefly in two 
small villages situated on the north shore of Lake Nipissing. The 
larger of these is about two miles weRt of North Bay to the south-
west of Beaucage station on the Canadian Pacific railway, while the 
smaller one is located near the western boundary of the reserve, about 
four miles south· east of Sturgeon Falls. The Indians and associated 
half-breeds have built a considerable number of rather substantial 
dwellings, each with a small cultivated patch attached, on the northern 
bank of the Quinze River, forming the village or settlement of North 
Temiscamin~. 

Timner. 

All the early explorers speak in terms of enthusiasm of the original White pine. 

great forests of the region here described. The most valuable tree from 
3 
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a commercial standpoint is the white pine (Pinus Strobus), and in 
spite of the extensive operations carried on almost uninterruptedly by 
the lumbermen throughout a large pv,rt of this region during the past 
fifty years, this tree is still present in considerable quantity. Next 
in importance and more abundantly distt'ibuted is the Norway or red 
pine (Pinus 1·esinosa.) In the early years of the lumber trade, the 
greater value of this tree caused it to be sought for at more remote 
distances than the wbite pine, and thus we find at this time that 
camps for cutting red pine timber were many miles in advance of those 
erected for the purpose of securing white pine logs. The superior 
qualities of the white pine, however, soon came to be recognized and 
in time completely drove the red pine from the market, or so limited 
its sale that only a few of the finest trees were hewed down an:! 
utilized. Of late years, however, the marked diminution in size and 
quantity of the white pine has again brought the red pine forward, and 
both varieties are now cut without discrimination. The red pine seems 
to flourish on the apparently sterile sand plains, which are a feature 
in many pa.rts of this district, and frequently forms exceedingly thick 
groves on the sides of hills where sand and gravel have collected, or 
on points composed of these drift materials which jut out into many 
of the lakes. 

Jack-pine, called by some, pitch-pine, or bastard spruce (Pinus 
Banksiana) is very often encountered in the more barren and rocky 
areas, and its presence seems an almost certain indication of the ex
treme poverty of the underlying soil. It is usually more or less 
scrubby or stunted in its growth, although occasionally, as in some 
areas to the north-west of Lake Temiscaming, it attains sufficient dim
ensions to be utilized for rough lumber. In the vicinity of the south
ern and eastern shores of Lake Nipissing, the scanty groves of dwarf-like 
evergreens are almost wholly composed of this species, the hardy roots 
penetrating the various cracks and crevices of the rock. This tree 
also seems to select sandy or gravelly plains which have been overrun 
by fire and which had previously heen occupied by a luxuriant growth 
of red or white pine. 

Both white and black spruce (Picea alba and Picea nigra) are fre
quently met with, the latter being more abundant, but are too small 
to be of any commercial value for lumbet', although many individuals 
would make excellent masts or spars. 

White cedar (Thuya occidentalis) is usually found fringing the 
banks of streams or the shores of lakes, where it often forms a thick 
and at times an almost impenetrable undergrowth. Overhanging trees 
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are frequently undermined by the waters or current during tiilles of 
high water, and thus it happens that most of the drift-wood encount
ered, belongs to this species. Its favourite haunt also seems to be the 
marshy hollows or flats, which so commonly occur between the rocky 
hills, '1nd extensive areas of swamps are almost entirely covered with 
a dense forest of this tree. As a rule, the tree is small and morA or 
less stunted in its growth, while the lar~er individuals are frequently 
hollow at the butt. To the north and north-west of Lake Temiscaming 
many fine specimens of this tree were noticed. 

The white or canoe birch (Betula papY1'ifera) is also of very common White birch. 

occurrence, and together with the aspen poplar forms the prevailing 
second growth in areas which have been recently swept by fire. Both 
species in these instances form very thick groves of tall and straight 
though small trees. Interspersed with the more prevalent ever-
green, especially where the soil is deeper and better, are occasional 
large trees which are of sufficient size to furnish good bark for canoes, 
as in the Sturgeon River valley, where good sized specimens may still 
be procured. The birch-bark canoes made on Lakes Nipissing and 
Temagami and at Mattawa, have always been considered the very best 
'Of their kind both in build and material, but of late years the supply 
·of good and suitable bark is becoming perceptibly less. 

Three varieties of the poplar were noticed throughout the region, Poplar . 

. the balsam or rough-barked poplar (Populus balsamifera), the white 
or aspen poplar (Populus w'emuloides) and the large toothed poplar 
or aspen (Populus grandidentata). The poplar sometimes lorms 
stately trees, especially in the Sturgeon River valley and in the 
country to the north and north-west of Lake Temiscaming. Tam- Ti11nD,rnc. 

arac, sometimes called hackmatack and occasionally juniper (Larix 
Americana) is abundant, and in common with the cedar and in a lesser 
degree the spruce, affects the low-lying areas or those portions of the 
forest where moisture may be readily and constantly secured. The 
immense tracts of swampy land between the head-waters of the Tom-
iko and Ottertail rivers to the north of the Spruce Lakes contain an 
abundant supply of good sized specimens of this tree, and it is con-
stantly met with all through the region whenever the conditions are 
favourable to its growth. 

The balsam or fir (Abies balsamea) is one of the most common in Balsam. 

the moist areas. Hemlock (Tsuga Canadensis) was noticed north- H"mlock. 

ward to the Indian portage-route to Keepawa Lake, a short distance 
below the mouth of the Keepawa River, but no specimens were 
.abserved as far north as the Old Fort Narrows. It occurs rather 

3! 
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abundantly and of large size in the vicinity of Lake Nipissing and on 
the Sturgeon River, but was not remarked in the northern and north
western portions of the region. The basswood or linden tree (Tilia 
Americana) was occasionally noticed on the Sturgeon River, while Sir 
William Logan mentions individuals two feet in diameter, associated 
with black birch and maple of similal' dimensions, in the hardwood 
strip of country extending from behind the hills north of Trout Lake 
at the head of the Mattawa River to the Opimika Narrows on Lake 
Temiscaming. The basswood was also noticed mixed with maple, elm, 
poplar and balsam near the mouth of the Blanche at the north end of 
Lake Tewiscaming. 

The American yew, sometimes called ground hemlock (Taxus baccata 
val'. Canadensis) is an exceedingly common shrub, and is particularly 
noticeable, as when present it often forms an almost impenetrable un
derbrush. Alder and willow of several varieties are present in the 
various swamps or lining the banks or shores of streams and lakes. 

Hardwood Although nearly all the principal varieties of hard wood are found in 
comparatIvely thO . h . h' h h b t t' b f ft scarce. IS reglOn, t e proportlOn w lC suc trees ear 0 ·lm er 0 a so er 
Maple. description is quite insignificant. Of the maple family, perhaps the 

most abundant is the sugar maple (Acer Sacchcwum), which is fre
quently of large dimensions. The soft maple (Acer rubrum) is also 
pre8ent in large quantities, but the black or bird's eye maple (Acer 
nigrum) is only rarely met with in the valleys of the southern portion 
of the region. The mountain maple (Acer spicatwm) is one of the com
mon varieties in moist ground, while the striped maple (Acer Pennsyl
vanicum) was noticed in many places. This tree is often called 
Moosewood, because the green and juicy tops form a favourite food for 

i\Ioosewood. the moose, alt.hough the true "moosewood)) (Dirca palustris) was 
noticed in many places suitable to its growth. 

Yellow birch. Large trees of yellow bit'ch (Betula lute a) were remarked through-
out the region, especially in the vicinity of the northern end of La.ke 

Black birch. Temisca.ming, while specimens of the black or cherry birch (Betula 
lenta) were seen over thirty inches in diameter in the region to the 

Oak. north of the Mattawa Rivet'. The blue oak or swamp white oak 
(Quercus macrocarpa) is the most abundant of the oak family, and its 
favourite haunt seems to be the alluvial flats or intervals along the 
banks of streams where the soil is sufficiently moist and fertile. Hel'e 
it is associated with the white elm (Ulmus Americana), which fOl'ms 
large and beautiful trees, the black or water ash (Fraxinus sambucifolia). 
The white oak (Que1'c'u,s alba) seems to delight in lighter and drier 
soil, and good specimens were seen growing in the vicinity of Fort 
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Temiscaming. The red oak (Quercus ?'ubra) was also noticed in places 
as far north as our explorations extended. Iron wood (Ostrya Ironwood. 

Virginiea) is tolerably abundant and good. Specimens were noticed 
growing with the American beech (FagusJen'uginea) in the strip of Beech. 

hardwood land about five miles west of the Opimika Narrows on Lake 
Temiscaming. 

Of the wild fruits, the thimble berry (Rubus villosus) is only very Berries. 

sparingly represented if at all in the south-eastern portion of the dis-
trict on the Ottawa, but the red rasp\;lerry (Rubus strigosus) is abun-
dant on all neglected cleat'ings, or in areas which have been burnt 
and in the vicinity of deserted lumber camps. The wild grape (Vitis 
riparia) was seen growing on Mann Island, Lake Temiscaming, as 
well as on several islands of Lake Nipissing. Both varieties of the 
low-bush cranberry (Oxycoeeus maeroearpus and O. vulgaris) are found 
on many of the marshes which are so prevalent around Lake Nipissing. 
The former species is the variety generally collected, and the extensive 
swampy flats in the vicinity of the mouth of the Sturgeon River on 
Lake Nipissing is the principal locality for these berries. They 
formerly were a source of considerable revenue to the thrifty Nipissing 
band of Indians, who took them in barrels down to the French River 
to sell to the traders on Lake Huron. Several barrels of the smaller 
variety of cranberry (0. vulgaris) were sent to Toronto, but did not 
command a sufficient price even to pay expenses. 

The high bush cranberry (Viburnum. Opulus) grows in damp ground 
along the river-valley!; or on the margins of lakes where the shores are 
low. The bushes are sometimes between ten and twenty feet in 
height, and are especially abundant on the Devil's Ohannel, at the 
head of Lake Temiscaming, on the shores of Mann's Island in LakeTemis
caming, and fringing the banks of the Little and Ottertail rivers 
further to the south. The two varieties of blueberry commonly met with 
(Vaecinium Canadense and V. eorymbosum) are present on all surfaces 
which have been lately swept by fire, and the Indians have been 
known to set fire to some of the smaller islands in order to get a supply 
of this fruit. Vaeeinium Ganadense prefers the drier and more rocky 
locality, but is also frequently noticed in swampy flats directly ex
posed to the sun's rays, while Vaccinium eorymbosum with less abund
ant though much better and larger fruit, prefers a deeper and richer 
soil as well as localities which are more in the shade. 

Of the deer tribe the most abundant are the moose (Alee nmericanus) Moose and 

and the red or Virginia deer (vir'ginianus Car?:aws). Owing to the deer. 
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recent provisions made by the Ontario Government looking to their 
preservation, aided no doubt by the advance of settlement to the south, 
these animals have become exceedingly numerous. The moose in par
ticular is abundant, and their" runways" especially in the vicinity of 
rivers and lakes off the frequented routes of travel, are usually better 
beaten than many of the cattle paths in the neighbourhood of con
siderable settlements. This is notably the case on the Ottertail River, 
which {Jows into Lake Temiscaming from the west about foul' miles 
above the Opimika Narrows, on .the small stream connecting Boice and 
Wicksteed Lakes as well as on the lower part of the Montreal River. 
It is only within the last ten years that the red or jumping deer have 
become at all numerous, and before 1887, only occasional specimens 
were shot, but now every sandy beach in the more secluded portions of 
the region is covered with the imprints of the feet of these animals. 

The wolf (Canis lupus) has likewise become rather common, although 
a few years ago they were rarely if ever encountered. These animals 
follow very closely the migrations of the deer. 

Both moose and red deer are gradually moving northward and 
north-westward, the former being met with in the vicinity of Abitibi 
Lake where previously they were unknown, while occasional specimens 
have been shot, according to Mt·. A. P. Low, close to Moose Factory 
on James Bay. 

The woodland caribou (Rangifer caribou) is not at all abundant, 
and chiefly inhabits the region to the north and north-east of Keepawa 
Lake, becoming more numerous to the north ·east. The black bear 
(Ursus ame1'icanus) i~ still a rather common animal, but the constant 
demand for and ready sale of the skins has led to their diminution. 

Specimens of the fox (Vulpes vulgaris) are encountered and the skins 
find a ready sale. The Oanada lynx or wild cat (Lynx canadensis) is 
likewise found, but only occasionally. The otter (Ltttra canadensis) 
and the beaver (Castor fiber) are fast becoming extinct in this region, 
although signs of their presence may still be seen on many of the less 
frequented streams and ponds. 

The fisher (Mustela penncmtii), the sable or marten (Mustelcb 
americana), the stoat or ermine (Putorius ermineus), the mink (Pntorius 
vison) and the II)uskrat (Fiber zibethicus) are also met with, and the 
two last named are still abundant in the region. The skunk (Mephitis 
mephitica) is very common, especially in the vicinity of the settlements 
or lumber camps, where they come to feed on the rubbish thrown from 
the kitchen. 

The porcupine (Eretkizon dorsatus), ground hog (Arctomys monax) 
and the hare or rabbit (Lepus americanus) are also common. 
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The chipmunk or striped squirrel (Tamias str-iut1~8), the red squirrel or Squirrpj and 
chickaree (Sciur-us hudsonius) and the Hying squirrel (Sci1~r-opte?'us Chipmunk. 
vo1.ucella) are likewise common throughout the district. 

No special attention was devoted to noting the presence or habits of Birds. 
the birds of the district, but a few observations regarding the most 
noticeable ones may be of interest. Ducks are as a rule comparatively D\lck~ com· 

. paratlVeiy 
scarce throughout the greater part of the area, chiefly because of th(' scarce. 
marked absence of wild rice, their favourite food, and the somewhat 
ra.re occurrence of open marshes, their customary habitats. There are; 
however, several very notable exceptions to this rule, and the shallow 
swampy ba.ys which characterize the west portion of Lake Nipissing, 
the north-eastern extremity of Shabosagi or vVicksteed Lake, as well 
as the northern end of Lake Temiscaming are favourite resorts for a 
rather large number of ducks during certain months both in the 
spring and autumn. During the summer months it sometimes hap-
pens in passing over the less frequented routes that occasional 
specimens of the black duck (Anas obscum) and the wood duck (Aix Black and 

) 
. h wood duck. sponsu are met Wit . 

The merganser or saw-bill UvIerganser- ame1'icanus) is a very familiar Merganser. 
sight along the numerous waterways, especially at the foot of small 
rapids. 

Occasional specimens of the pied-billed grebe or dabchick (Podilym- Hell-diver. 
bus podiceps) were also met wi.th. The great northern diver or loon 
(Ur-inator imber) .is also a common inhabitant of the district. With Loons com
few exceptions each of the small lakes has a pair of these birds, while mono 
in the larger expanses of water every individual bay or arm contains 
two loons, who year after year return with great regularity to the 
same locali ty for breeding purposes. 

The osprey (Pandion haliiietus car-olinensis) was frequently Fish-hawk. 
noticed, the nest being usually situated on the very summit of a lofty 
white pine" rampike." 

The herring gull (La1'us argentatus smithsoniam~s) is also one of Gull. 
the most abundant birds of the lakes of this region. Its nesting place 
is usually on bare round ed hummocks of rock, almost completely des
titute of soil or vegetation. 

The raven (Cor-vus corax principalis) very often builds on the inacces- Raven. 
sible ledges of the high rocky perpendicular cliffs. Some of the prin
cipallocalities where these birds have nested from year to year are-
the Roche it Cor beau and "The Canal " on Lake Keepawa, the west 
side of Lady Evelyn Lake, the Crow Rock in the northern part of 
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Annima-nipissing Lake and other places where the cliffs are high and 
sufficiently steep. The belted king-fisher (Ceryle alcyon) is constantly 
seen along the margins of creeks and rivers. The ruffed grouse or 

Partridge. birch partridge (Bonasa umbellus togata) is very common, as is also 
the Canada grouse or spruce partridge (Dendragapus canadensis). 

Ptarmigan. Both the white ptarmigan (Lagopus lagopus) and rock ptarmigan 
(Lagopus rupestris) are also occasional visitors to this district. 

Fish. Fish are exceedingly abundant in nearly all the lakes. The largest 
Sturgeon. fish met with is perhaps the lake or rock sturgeon (Acipenser rubi

cundus) although many individuals of the lake trout nearly equal 
Habitat. the sturgeon in size. The sturgeon was formerly a rather abundant 

inhabitant of Lake Nipissing, but of late years. owing doubtless to 
the increase in the number of settlers, are less common there. 

Trout and 
Whitefish. 

From an economic standpoint, however, the lake trout (Salvelinu8 
namaycush) and the whitefish ((Joregonus clupeiformis) are the most 
important, as they are not only abundantly and widely distributed 
throughout the larger lakes of the district, but form a usual and 
valuable article of diet among the scatterEd settlements. Both 
these fish, although present in considerable quantity in Lake 
Nipissing, attain their largest dimensions in the clear depths of 
Lake Temagami. There are no trout in Lake Terniscaming or the 
Ottawa River or even in Lake Keepawa, although most of the 
lakes immediately tributary to these contain abundant and fine 

Brook Trout. specimens of these fish. The brook trout (Salvelinus fontinalis) 
although comparatively rare, is rather widely distributed, and its pre
sence in any stream or lake is a sure indication of unusually clear and 
cold water. The small lakes to the west of the Mountain Rapid 
on the Ottawa contain them in abundance while they are exceedingly 
numerous in the Opimika Creek and the lakes which this drains, 
especially Emerald Lake. Latour Creek, which empties Trout Lake, 
in the township of Lorrain, on the west side of Lake Temiscaming, 
has always been a favourite fishing resQt·t for the inhabitants of the 
Hudson's Bay Company's old post, although the largest and finest 
specimens of this fish in the whole region may be procured in the 
streams entering Willow Island Lake to the west of Lady Evelyn 
Lake. 

Lake Herring. Closely allied to the whitefish is the fresh-water or lake herring 
(Coregonus artedi), which is somewhat abundant in many of the lakes. 

Next in importance to the trout and whitefish are the various 
species of bass and sunfish which, with the exception of the black 

Black bass. bass, do not attain to any great size. The black bass are of excellent 
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quality and exceedingly plentiful, these fish being found in most of 
the lakes comprised within the area of the map-sheets. Both species, 
the large-mouthed and small-mouthed, are present (Micropterus sal
moides and M. dolomieu). There is an extreme variability in point of 
colour which is clearly owing to the nature of their surroundings. In Oolour depen

lakes and streams where the water is of a prevailing brownish tint, the dentd~n sur-
roun mgs. 

bass have a correspondingly dark hue, while in the clear, greenish 
water of Lake Temagami and Little Lake to the east of the Old Fort 
N arrows, the bass have a pale-green coloration. Tbis variation in 
hue is not a peculiarity affecting the bass alone, but may be also 
noticed in the trout, pike and especially in the pickerel. The finest 
specimens of these fish may be secured in Lady Evelyn Lake (which 
contains no trout), Temagami, Red Cedar, Annima-nipissing, White-
bear Net and Rabbit lakes, although these by no means exhaust the 
list j while on Lake Temiscaming and Little Lake, though not so 
abundant, the specimens obtained are generally of very large size. 

The rock bass or red eye (Ambloplites rupestris) and the common Rock-bass and 

sunfish (Lepomis pallidus) are also extremely numerous where condi- Sun-fish. 

tions are favourable. 

The common yellow perch and the pike-perch or pickerel are closely Perch. 

~llied forms. The yellow perch (Perea ame1'icana), although of good 
quality, is generally small~ rarely attaining over one pound in weight, 
while the average size is very much smaller. It is not of economic 
importance as a food fish like the pickerel. The pickerel (Stizostedium Pickerel. 

llitreum), called by the French, dore, is possibly next to the trout and 
whitefish the most valuable food fish found in the region. During 
several weeks of summer (generally in August) the8e fish retreat to Where Pick

the deeper water of the lakes, but at other times they may be readily ere! abound. 

secured in large numbers either by means of nets or with hook and 
line. At the Old Fort Narrows on Lake Temiscaming, it is by far 
the most abundant fish. It is also present in most of the other lakes 
throughout the district, especially in Lakes Keepawa, Obashing and 
Temagami. The general weight is from four to seven pounds, but 
{lne caught by us on White-bear Lake weighed fifteen pounds, while 
another from Hunters Lodge Narrows on Lake Keepawa, measured 
twenty-seven inches in length. 

Both the common pike (Esox lucius) and the great pike or mask in- Pike. 

{lnge (Esox nobilior), are found, although the former is by far the Maskinonge. 

more abundant The pike is a very common inhabitant in nearly all 
the lakes, while the maskinonge is comparatively rare, although 
several individuals were caught at the Old Fort Narrows on Lake 
Temiscaming. 
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The common eel ( Anguilla rostrata) is also present in many of the 
lake8, pal·ticularly Temiscaming and Temagami. Other fishes which 
might be mentioned are several species of sucker, the common cat-fish 
(Amiunts nebulosus) and the silver chub (Semotiltts cO'rporalis) but 
none of these are of economic value. 

While most of the lakes are very abnnd<1.ntly supplied with fish, there 
are some which deserve special mention. Temagami, Annima-nipis
sing, vVhitebear and Rabbit Lakes are pa?' excellence the waters in 
which both trout and whitefish are found in greatest quantity and 
best quality, while the bass, pickerel and pike are also of large size and 
excellent quality. Lady Evelyn and Temiscaming Jakes contain 
no trout. The Opimika and Old Fort Narrows on Lake Temis
caming have al ways been and still are excellent fishing places, the fish 
chiefly caught being pickerel, pike and bass. Pickerel are caught in great 
numbers in the spring, above the dam on Lake Keepawa near the outlet 
of the Keepawa River, as well as Hunters Lodge Narrows, while the 
Narrows on Obashing Lake is also a favourite resort for these fish. 

GEOLOGY. 

GENERAL STATEMENT. 

The several geological systems and formations represented in the 
region covered by the accompanying map-sheets and subjacent to th~ 
Pleistocene superficial deposits, may be thus ststted in descending 
order:-

{

SILURIAN-Niagara. 

PALiEOZOIC OA;\IBRO-SILURIAN-Trenton. 

Birdseye and Black Rive?'. 

{

HURONIAN. 

ARCH iEAN LAURENTIAN - Diorite-gneiss and granite-gneiss 
"Fnndamental gneilis." 

or 

Archrean The Archrean rocks of the region here described may naturally be 
rocks. separated into two great subdivisions,that of the so-called Lower 
Laurentiftn Laurentian and the Huronian, although a few small isolated inliers of 
ftndHl1roniftn. crystalline limestone, and one at least of a dark-gray, exceedingly 

squeezed and altered gneissic rock, are found to be inclosed in the 
ordinary granitic and dioritic gneisses. These are unimportant in this 
district, and so small in are(t that it has not been possible to distin
guish them separately on the map. They resemble very closel.Y rocks 
which in regions further to the south and south-east are known as the 
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Grenville series. The present repOl·t therefore does not include any Grenville 

discussion of the relations of the rocks classed as Huronian with series. 

those of the Grenville series. These two series do not come in contact 
in this area, and the question of their relations is at present being made 
the subject. of special investigation in central Ontario. 

Under the name Laurentian, in the area here described, are Laurentian. 

included a great number of varietal forms of granitic and clioritic 
materials, having essentially the chemical and mineralogical com-
position of such t'ock-types, but differing in their foliated texture, 
a difference which although almost invariably present is sometimes ob· 
scure and occasionally fails altogether. Their subdivision in the pre-
sent report is based solely on their petrographical and mineralogical 
characters, for although their prevailing foliation, frequently marked 
by alternating bands of varying composition and colour, resembles in 
some respects an original stratification, it has been found impossible to 
make any such strD.tigraphicaJ subdivision corresponding to that of 
later and truly bedded formations. 

Detailed investigations both in the field and with the microscope, 0 " f 
tl€(lD 0 

by various geologists and petrographers, have of late led to the belief gneIsses. 

that most of these gneisses have an origin in common with their more 
massive equivalents, and that the prevailing foliated character has 
been imparted to the rock-mass hy differentiation in a slowly cooling 
magma of more or less heterogeneous composition, or as a result of 
deformation by pressure after the rock had undergone either partial or 
complete consolidation. The cogency of the arguments which have 
been urged in favour of the recognition of the greater part, at least, 
of these rocks as foliated irruptives now seems beyond question. 

Every recent report aiming at scientific accuracy, is necessarily The use of 

prefaced by an apology or explanation of the use of the term Laurentian the nam!l 
. I d h .. 1 f . . .. h 1 b - Laurentlan. to mc u e suc gneISSIC roc (S 0 IrruptIve ongm, t at lave een m a 

molten or plastic condition at a time subsequent to the deposition and 
hardening of later truly stratified rocks with which they are intimately 
associated and occasionally interfoliated. 

It must therefore be clearly understood that in placing the rocks 
here representing the Laurentian at the base of a table such as that 
just given, it is not intended to indicate that they stand for any 
distinct or prolonged lapRe of geological time, nor to affirm that these 
rocks as a whole, in their present condition, and with the foliation 
they now possess, really antedate those of the Huronian system. This, 
it will be shown, is not the case in many, if not in most instances 
where a question of the kind can be det.ermined. 
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The Fundamental gneiss is here therefore accorded a priority in 
description to which it is not structurally entitled, as it may possibly 
represent in great part, the first-formed crust of the earth, which, neces
sarily thin and fragile, and so liable to frequent upwellings of the 
molten mass beneath, has undergone successive fusions and recement
ations before reaching its present condition. As at present mapped, it 
is regarded as a complex of irruptive plutonic rocks, representing re
peated and intricate intrusions of basic and acidic material. Although 
in many instances, and in limited areas, the succession of such irrup
tions can be ascertained, with tolerable accuracy. any attempt to cor
relate this succession in detail over extended areas, has invariably ended 
in more 01' less complete failure. 

Formation of In general, however, it may be stated that the earliest secretions of 
g~.a':lt'te and. the magma from which these rocks have solidified consisted of a series 
dlorl e gnelSs. 

of granitic and dioritic gneisses, very evenly and distinctly foliated, 
varying in colour from reddish through reddish-gl'ay and gray, to dark
green and almost black. 

Successive These gneissic rocks were subsequently invaded by a massive, deep-
intrusions. red biotite-hornblende-gneiss that usually possesses a more or less 

di:;;tinct foliated structure, marked by the parallel alignment of the 
bisilicate minerals. It seems highly probable, however, that no great 
lapse of time intervened between these successive irruptions, as the 
latter in all probability represents the residual portion of the magma, 
necessarily more acidic and homogeneous in composition. Dykes of 
coarse pegmatite, as well as of fine-grained aplite, cut the different 
varieties of gneissic rocks or are frequently interfoliated with them. 

Granite near To the north-east of Lake Temagami, there is a large area of flesh
~~niI,:-k~~Pis- red granite, which in many places, especially in the vicinity of Carry-

g ing and Annima-nipissing Lakes, has a distinct foliated s~ructure. In 
appearance, composition, and behaviour it has so close a resemblance 
to similar rocks mapped as Laurentian further to the south that it is 
proposed to include it with these rocks. 

Granite area Between Temagami and Rabbit lakes, there is a somewhat similar 
bb~ttweednTRab- granite, which, however, is continuous with the main Laurentian area 

1 n.n emn~ 

gami Lake. to the south, and is accordingly designated by the same coloration. 
In both cases these rocks pass by insensible gradations into a medium
textured dark-green gabbro or gabho·diorite, with which they are 
intimately associated, by an increase in the plagioclase and the pre
ponderance of hornblende as the coloured constituent. Although in 
the accompanying map these gabbro masses are shown in the colour 
usual for such basic intrusions, it must be borne in mind that they are 
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believed to represent basic portions or segregations of the same magma 
that has elsewhere crystallized as granite. 

The Huronian rocks are generally clastic in composition, appearance, Huronian. 

and microscopic structure, and in this respect are in marked con-
trast, even in their most altered phases, to those described as constitut· 
ing the Laurentian of the district. A large proportion of these 
stratified rocks indicate the existence of intense and widespread 
vulcanism, which evidently characterized this period; their composition 
and structure showing a most intimate association of undoubted 
volcanic ejectamenta with material resulting from the ordinary pro-
cesses of erosion and sedimentation. The breccia or breccia-conglome-
rate which is so abundantly represented, and here forms the basal 
member of the Huronian, is composed chiefly of angular, sub-angular, 
or rounded fragments of red ancl gray gra.nite, diabase of different 
degrees of texture, and various tine-grained slaty and hallefiinta·like 
rocks, embedded in a fine-grained, often argillitic matrix, consisting of 
similar material in a much finer state of division, with chlorite and 
sericite filling the smaller interstices. 

In earlier reports on these rocks, the much greater relative abun- Early miscon

dance of the granitic fragments, coupled with the somewhat distinct captions 

foliation observable in a few of these, was evidently taken to be suf-
ficiently strong and positive evidence to justify their description as 
strata resulting from the degradation of the Laurentian gneissee and 
granites. The more detailed and critical examinations made during 
recent years, covering the country between Lakes Huron and Tern is-
earning, show, howevE'r, thfl error of such a conclusion in any wide or 
general sense. Thus the rock, fil'st described under the name Of 
" chlorit,ic slate-conglomerate" by Sir William Logan, must be regarded 
as essentially of pyroclastic origin, the volcanic ejectamenta having ~;~;;.conglom
been evidently spread out upon the bottom of a shallow sea, where 
they have undergone in many instances considerable attrition and 
rearrangement by water. Much of the coarser material cannot be 
conelated with anything now known to be present at the earth's sur-
face in this region; while the intimate association of this rock with 
diabase and gabbro intrusive masses, rather than with the granites, 
reveals a close genetic relationship subsisting between these rocks, 
that cannot be regarded as merely accidental. 

Throughout the area, the Huronian, where fully represented, is separ- '" 
bl ' h d" bd' . . h' h . d' d DlvlslOn of a e Into tree Istlnct su IVISlOns w lC are, In ascen mg or er, as Huronia.n. 

follows :-(1.) Breccia or breccia-conglomerate. (2.) Graywacke shale or 
slate. (3.) Felspathic sandstone or qua?·tzite. 
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As a rule, the lowest number, or breccia-conglomet'ate, presents only 
obscure evidence of stratification, and wherever such were visible the 
rock occurs in thick massive beds, showing only a slight inclination or 
dip. This may be well seen in the hills on either side of Lake 
Temiscaming between the Montreal River and the Old Fort Narrows. 
Where subjected to pressure, however, as is very frequently the case, 
the cleavage-foliation thus developed is a much more prominent 
structural feature and is thus very often mistaken for the bedding. 
This is especially the case in the region immediately adjacent to Lake 
Temagami, where this rock is vcry widely exposed and where it is 
associated with and squeezed between large masses of diabase and 
granite. 

Superimposed upon this, and forming a tt'ansitional rock upwards 
into the succeeding subdivision, are beds of varying thicknesses of gray
wacke or felspathic sandstone, less massive in structure; while the 
coarser fragmental matel'ial gradually disappears as an a'>cent 
is made in the series. The succeeding shale or slate, which is in general _ 
very similar in composition to the graywacke or the finer matrix of 
the breccia-conglomerate beneath, is often beautifully banded in vary
ing shade~ of green, purple or brown. The cleavage in most cases 
corresponds with the bedding, although occasional instances were 
noticed where cleavage or jointage planes were developed at con
siderable angles with this bedding. Superimposed on this slate, in 
many parts of the area, is a very massive much jointed quartzite or 
grit, generally sea-green in colour because of the abundance of 
minute scales of sericite distributed through the finer portions of the 
rock. Occasionally, however, it has a reddish tinge, and the arkose 
then closely resembles a granite, both in composition and appearance. 
The rock is so massive that it is often only by the parallel alignment of 
certain coarse quartzo'3P' and other fragments that the original bedding 
can be distinguished. These various members of the Huronian here 
follow one another in regular and often nearly horizontal succession, 
except in the vicinity of the large igneous masses, where they show 
considerable evidence of disturbance as well as of alteration. 

The Palreozoic rocks represented in this arel1 consist of outlying 
patches of the following formations :-(1) Birdseye and Black River, 
(2) Lower Trenton, (3) Niagara. 

The outliers representing the Birdseye and Black River formation, 
are exposed on some of the islands composing the Manitou group in 
Lake Nipissing. These are of very limited extent and consist of sand
stones, limestones and shales, the whole section probably not exceed
ing thirty feet in thickness. 
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Some small exposures of sandstones and arenaceous limestones occur Trenton 

overlying unconformably the gneissic rocks of the Laurentian on the Kr~~~:wa. 
Ottawa Ri vel' below Mattawa. The fossils secured from these thin 
exposures, indicate that the containing rocks are of lower Trenton age, 
and thus somewhat higher in the stra.tigraphical succession than those 
occurring on the Manitou Islands. 

The Niagara formation, as exhibited in this district, is composed of Niagara form

light-buff or cI'eam-coloured limestones and shales, wiLh a basal boulder- Tt~~~;~~i~:. 
conglomerate, or sandstone, unconformably overlying the Huronian 
slates and quartzites on the shores and islands of the northern portion 
of L ake Temiscaming. The strata composing this formation form a 
low, shallow, synclinal tt-ough. 

The coarser varieties of drift material, such as boulders gravel and Pleistocene 

sand, are rather abundantly represented on the higher grounds, the deposits. 

surface being eyerywhere more or less encumbered with the larger 
erratics, especially on those slopes facing southward, while the com
paratively shallow and rocky intervening valleys are frequently filled 
with coarse yellow sand, sometimes derived mainly from the decom-
position of rock almost in situ. These boulders are usually of l'ock 
types prevalent in the district, but some show carriage from consider-
able distances. 'Vith the exception perhaps of the Mattawa, Nipiss-
ing, and Temiscaming valleys, there is little or no clay present in this 
district, the flat ter details of topographical outline being given chiefly 
by deposits of coarse yellow sand. In the Temiscaming valley, there 
is a thick and extensive deposit of a stiff, stratified, gray clay which in 
many places effectually conceals the rock beneath. This clay occurs 
in flats of considerable area, through which the various streams have 
cut deep and tortuous channels, while protruding through these clay 
plains are steep and rocky hills of the prevailing types of the Huronian 
strata. In the wide depression the deepest and most northern portion 
of which is occupied by the Mattawa River, and which has also been 
utilized in the construction of the Canadian Pacific Railway, the minor 
valleys, and often too the separating rounded rocky elevations, are 
covered by clay deposits containing a considerable intermixture of 
boulders. 

In the vicinity of North Bay and Sturgeon Falls, a considerable 
depth of coarse and yellow sa.ndis present at the surface, concealing 
the gray clay beneath; but to the west of Sturgeon Falls, especially in 
the vicinity of Verne I', the stiff, gray, stratified clay comes to the surface, 
forming flats which have been burnt over or cleared. So far no fossils 
have been found in these clays, although in places diligent seal'ch 
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was made for any such evidence of their origin, e&pecially m 
the hard concretionary nodules which may be occasionally noticed. 

The al'eas covered by the several rock-formations may be stated 
roughly as follows: On the Lake Nipissing sheet there are about 3186 
square miles of Laurentian, and 270 square miles of Huronian, while 
on the Lake Temiscaming sheet there are only 946 square miles of 
Laurentian, 2470 square miles of Huronian and associated eruptives, 
and forty square miles of Silurian. The two sheets combined there
fore show 4132 square miles occupied by Laurentian, and 2740 square 
miles by Huronian and associated granites and diabases. The Silurian 
;)overs about forty square miles, but extends north-westward to a con
siderable distance beyond the northern confines of the Lake Temis
caming sheet. The aggregate area of Oambro-Silurian strata exposed 
on .Lake Nipissing and Ottawa River is les8 than two square miles. 

LAURENTIAN. 

Origin of name The name Laurentian was originally proposed by Sir William Logan, 
in 1853, as the most appropriate designation for rocks classified by 
him in previous reports as the" Metamorphic Series," and which 
were believed to be identical in composition and origin with similar 
rocks so named and described by Lyell. The term thus introduced 
soon received an almost universal adoption by geologists, as a conveni
ent one for the gneissic crystalline rocks found to underlie unconform
ably the Paheozoic strata, and presumablyfol'ming the oldest of the 

Urgent need geological systems. The urgent need of such a distinctive appellation 
of name. was recognized as a consequenee of the ambiguity which would neces

sarily arise from the use of such a general term as "metamorphic," 
which is applicable to any group of stratn. in an altered condition, 
while the peculiar fitness of the name was suggested by the fact that 
these rocks were found to constitute the bulk of the Laurentide moun
tains, a series of elevations lying to the north of the River St. Law
rence, and which were so called by the la,te Mr. Garneau, the historian 
of Quebec. 

Origin of term The term "gneiss" or "gneuss" was originally employed by the 
"gneiss." early Saxon miners for the country-rock containing the Erzgebirge silver 

ore deposits The rocks so named were divided into a "red" and 
"gray" variety, which although differing somewhat in their component 
minerals presented many features in common that caused them to be 
included under a uniform designation. The rocks so described are 
closely analogous in composition and structure to many of the rocks 
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within the area of the present map-sheets, and to which the name 
"gneiss " has been usually applied, The name was very generally 
adopted by geologists, and its use was primarily restricted to rocks essen
tially granitic in their composition Ilnd appearance, differentiated 
solely on account of their foliated texture; the persiRtency of this 
peculiar structure over large areas, presumably furnishing proof of a 
difference in origin from the normal or massive type, Gradually, Use of term 

, extended, 
however, the use of the term became so extended as to mclude a great 
variety of crystalline rocks differing widely in composition and origin, 
but which exhibited in common a more or less decided tendency to a 
parallel arrangement of their component minerals, 

Although modern petrographical studies have demonstrated the Gneiss useful 
, I' b'l't f h f f t d " and necessary mapp lca 1 1 Y 0 suc a term or purposes 0 accura e eSCrIptIOn, field term, 

except as an affix to denote the structural fp-atures of the rock-types 
examined, the name must still be employed as a convenient" field" 
term, as a means of rough description and correlation, where detailed 
microscopic examination is either impossible 01' considered unnecessary, 

The origin of these gneissic crystalline rocks was, for a long time, Origin of cry-

d ' , stalhne rocks, 
more or less a matter of theory an conjecture, PreVIOUS to the pro-
mulgation of the theories regarding rock metamorphism, first held by 
Hutton and subsequently by Lyell, to whom we owe the first use and 
definition of this term, these rocks were regarded as portions of the 
primeval crust, which had either never been enveloped by the later 
sedimentaries, or from which such covering, if originally present, had 
been removed as a result of subsequent upheaval and denudation, 
Such rocks were then almost invariably referred to as the" Funda-
mental gneiss or granite" and believed to be the basement or floor 
upon which all subsequent sedimentary formations were deposited, 
Metamorphism, either regional or contact, has always been considered 
the most potent influence in the destruction of evidences of original 
structure and composition in rocks subjected to the effect of the earth's 
internal heat, or that engendered by the proximity of eruptive massp-s, 

The various changes, however, which this term describes, were for Metamor-

I ' h hOt b £ d 'I d' phismnotcon-a ong tIme t oug to e con ne entIre y to se Imentary strata, fined to 8edi-

while masses of igneous plutonic rocks were regarded as too hard and mentary rocks 

unyielding to be at all affected by the metamorphosing agencies of even 
the most profound orographic movements, Foliation, though long held FoliA,tion dis

to be entirely distinct from stratification in the case of slaty and other tlt"nCtt"fifromt" 
s ra 1 ca Ion. 

allied rocks, was in the instance of these gneissic rocks regarded as the 
surviving traces of the parallel structure due to original sedimentation, 
which had escaped obliteration, It is only in very recent years 

4 
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that this impression has been overcome by detailed examination and 
study, both in the field and with the microscope, carried on by many 
individual observers in large and widely separated districts, showing 
clearly that foliation and schistosity cannot be assumed to denote 
original stratification. 

The first really exact and satisfactory account of crystalline schists 
resulting from the metamorphism of massive eruptives, was given as 
the outcome of the detailed work by Lossen in the Hartz Mountains, 
who, as early as 1872l(', directed attention to the deformation of diabases 
occurring in contact with granites, and showed the close analogy 
existing between the results of contact and regional metamorphism, as 
well as the production by metamorphic agencips of a foliated structure 
not connected in any way with stratification. 

The most important contribution, however, in regard to the effects 
of dynamic metamorphism, appeared in 1884, from the pen of Prof. 
Johannes Lehmann, who after several year,q detailed studies on the 
origin of crystalline schists, based on a very large number of observa
tiom~, made chiefly in Saxony, but al~o in Bavaria and Bohemia, pub
lished his celebrated memoir on this subject. t The conclusion is reached 
that" gneiss" is simply a structural form of granular felspathic rocks, 
and as such is capable of subdivision according to composition into 
varieties corresponding with the types of the ordinary massive 
plutonics, while the prevailing parallel structure may be, but very rarely 
is, original. He regards the~e foliated rocks as of igneous origin and 
not in any way related to sedimentary deposits, the characteristic 
structure being developed as a result of "stretching" when the rock 
was in a solid state. It is further concluded that such I'ocks become 
more evenly and finely banded in proportion to the intensity of such 
" stretching" action. 

Daubree was also convinced that the schistose and foliated structures 
frequently a,ssumed by massive rocks was not connected with original 
stratification, but secondarily developed as a result of pressure before 

Resultb·s of
N 

the rock had wholly solidified. iN aumann emphasizes this latter fact, 
work y a,u- . . . . . . 
mann and while Reusch, from studies undertaken III the vlclmty of Bergen 1I1 

Reusch. Norway, also comes to similar conclusions. In England, Teall, from 
Work by Teall his examination of the metamorphic area in the vicinity of the Lizard 
and:Williams.. C 111 h I I I bl' h ·f L h 111 ornwa.l reac es resu ts c ose y resem IIlg t ose 0 e mann j 

*Zeitschr. Deutsch. Geol. Gesell. vol. XXIV, p. 763, Berlin, 1872. 
-rUntersuchungen tiber die Enstehllng del' Altkrystalliniscben Schiefergesteine. 

Bonn, 1884. 
:~Etudes syntMtiques de geologie Experimentelle, p. 432. Paris, 1879. 
IIGeol. Mag., Nov" 1886. 
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while in the United States, in the gabbro area near 'Baltimore, 
Maryland, as well as in the greenstone-schist area of the Menominee 
-and Marquette regions in Michigan, the late Prof. Geo. H . Williams 
has shown the secondary development of a schistose structure in ori-
ginally massive plutonic rocks. * In Canada, Lawson, t from his examin- Work by 

ation and studies of the rocks of the Lake of the Woods and Rainy Lawson. 

Lake districts, was the first to draw attention to the fact that the 
various foliated crystalline rocks usually classified as Laurentian, 
were largely plutonic rocks, which have crystallized slowly, probably 
under an extremely gradual diminution of temperature, from a thickly 
viscid, coherent or tough hydrothermal magma. The foliation was ex-
plained as a result of "differential pressure which by causing a yield-
ing or deformation, induced a flow in the mass." 

Previous, however, to the appearance of these results, the meta- l\i~tamor. 

morphism of sedimentary rocks occurring "as deeply bUt'ied and phwm . 

.sunken strata" had been so clearly described and so strongly advocated 
by Lyell and others, that their views gained an almost immediate and 
world-wide credence and adoption. It is therefore not surprising that, 
in the desire to trace back as far as possible the sequence of geological 
events as revealed by the accun;lUlation of stratified deposits, there 
should have been included at the base a complex of crystalline rocks 
atte8ting the presence not of conditions favourable to sedimentat~on 
but revealing the early unstability of the necessarily thin and weak 
crust, a8 a consequence of which it was probably peculiarly subject to up-
wellings of the molten mass beneath. The ultimate result being 
a series of immense batholitic intrusions, composed for the most 
part of foliated plutonic rocks, which subsequent upheaval and 
denudation have revealed at the present surface of the earth. The 
outward resemblance of these foliated or gneissic rocks to certain R esemblance 

d b d I · 1 . I t I' If' to a.\terecl un ou te c astlC roc (s, present In a er geo oglCa ormatlOns, stratified 

which were known to have undergone extensive deformation and alter- rocks. 

ation; as well as their interfoliation with truly bedded rocks seemed 
abundant reasons for their classification as one uninterrupted series rep
resented by this immense accumulation of stratified material. Their 
-intimate association with crystalline limestones, which were believed to 
have originated in much the same manner as later calcareous strata, was 
also cited as additional evidence of their deposition as ordinary aqueous 
sediments. Subsequent work in the county of Argenteuil, rendered al-
most classic by the detailed labours of Sir William Logan, as well as 

"Bull. U. S. Geol. Surv .• Nos. 28 and 62. 
tAnnual Report Geol. Surv. Oan., vol. r., (N.S.)., Part c. c., 1885. 
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in other extensive areas of Archrean rocks in Canada, have since shown 
the fallacy of many of the conclusions then reached, and both Adams 
and Ells are firmly convinced that the undoubtedly clastic rocks pre
sent in the area usually considered as "typieal " of the Laurentian, form 
but a small proportion of the rocky complex, while they are 
associated with and inclosed by much greater volumes of gneissic 
rocks closely allied in petrographical characters to granite, diorite and 
gabbro. 

In the early years of the Canadian Geological Survey, the advance 
of accurate and detailed information regarding these rocks was greatly 
retarded for several very obvious reasons. In the first place, by far 
the larger portion of the country characterized by the presence of such 
rocks was a V8,St almost uninhabited wilderness of forest. The only 
access to such regions was by means of canoes, through obstructed and 
often little known routes of travel. These conditions have in a great 
many instances been improved of late years by the gradual settlement 
of the country and the necessary construction of roads. In the second 
place, great difficulty was for a long time experienced in obtaining 
trained and reliable observers competent to deal with the many diffi
cult and complex problems presented. Sir William Logan, when 
carrying on his work in this connection, was often forced to dl'tpend for 
information covering many essential details, on observations by men 
scarcely possessed of the requisite qualifications. 

Thirdly, the extreme metamorphism and deformation to which all 
such rocks had presumably been subjected on account of their very 
great antiquity, and the absence of any known methods by which their 
original minute structures and mineralogical composition could be 
deciphered, pre~ented seemingly insuperable barriers to the complete 
and satisfactory explanation of their origin. In the fourth place, the 
very natural assumption that such rocks represented extremely meta
morphosed sediments, and the consequent application of the ordinary 
methods of geological research made use of. in the much later· and 
typical stratified deposits, served only to aggravate the difficulties 
already existing. 

The adoption of the microscope for petrographical research removed 
the main difficulties attending a satisfactory study of these rocks, 
marking an era in geology, since which time the progress in exact 
knowledge has been rapid, In fact, the accumulation of reliable in· 
formation connected with this long· debated subject has already assumed 
such large proportions that many geologists look hopefully forward to the 
time when we shall probably possess an even more complete knowledge 
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of these rocks and their manner of formation than we n~w do of many 
more recenl; rocks. 

In 1844, when Logan decided to make an examination of the region Logan's work 

bordering the Otl;awa River, he found a mass of foliated crysl;alline RL~~~awa 
rocks that seemed to him capable of subdivision into two conform-
able series, although in this as well as many succeeding reports, he 
included them under the one group, which he subsequently called 
Lower Laurentian. The lower or older series consisted exclusively 
of "syenitic gneiss showing no end to the diversity of arrangement 
in which the minerals and the colours will be observed, but there is a 
never f!1iling constancy in respect to their parallelism. But this 
though never absent is sometimes obscure." These rocks were sup- ~ubdi.ision 

posed by Log!1n to OCCUI' in the form of a low anticlinal arch in the ~~~ Et.s::· 
region extending from the Mattawa River to the vicinity of the com- Laurentian. 

bined mouths of the Montreal !1nd Matabitchouan on Lake Temiscam-
ing. The upper series is stated to crop out in the district to the 
south of the Mattawa and Ottawa rivers and to be characl;erized "by 
the presence of important b!1nds of limestone which have undergone 
extensive crystalliz!1tion as a result; of extreme metamorphism," while 
the various gneissic rocks which separate the several bands of limestone 
"differ ill no way either in constituent quality or diversity of arrange-
ment ft'om the gneiss lower down." 

Subsequently, this lower gneiss was called the "Ottawa Series," Ottawa and 

while the upper group, differentiated solely in the first place on account ~~;i~~.ille 
of the presence of the limestones, was included under the name Middle 
Laurentian or Grenville Series. The name Upper Laurentian was Upper Lau 

given to a terrane formed chiefly of anorthosites which were after- rentian. 

wards shown to be of irruptive origin, and with which were classified 
by mistake certain gneissic and limestone bands, identical in chat'-
acter with those included as the Grenville Series and to which they 
clearly belong. 

In the district therefore covered by the Nipissing and Temiscaming 
sheets, the rocks to be described would, under the old classification, have 
been included as Lower Laurentian, all;hough in the area to the south 
of the Mattawa River, precisely similfl,l' gneissic rocks, because of their 
inclusion of small isolated patches of crystalline limestone, have usually 
been described as of Grenville or Middle Laurentian age. These 
patches of crystalline limestone are only very occasionally present and 
are evidently caught up by and embedded in much greater volumes of 
gneissic or foliated rocks here of truly igneous origin, in such a way 
as to point to the conclusion that in these limesl;ones we may have 
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small remaining portions of a sedimentary series, which, although 
highly altered, havenot been wholly absorbed by thesurrounding foliated 
material. 

Tht' term Laurentian, as applied in connection with the map-sheets 
here under description, therefore includes only such granite and diorite 
gneisses as are usually characteristic of this ancient complex. 

The gneissic rocks elCposed throughout this district fall naturally 
into two great groups. 

I. An acidic group :-consisting of those foliated rocks, similar in 
composition to granites, etc., to which they correspond, their 
differentiation being determined solely by their foliated texture, 
which usually pronounced, is sometimes obscure and occasionally 
altogether absent. 

II. A basic group :-These rocks occur interbanded with the more 
acidic gnei8se.~ and represent either basic segregated portions of 
the granite magma, or foliated basic irruptives allied to diorites, 
diabases, etc., caught up in it. 

The results obtained from the detailed petrographical examination 
of the large number of thin sections prepared from typical specimens, 
specially selected as representing a.1I the observed varieties occurring 
in the region, coupled with extended observations concer·ning their 
field relations, has furnished the most convincing proof that the vast 
majority of such rocks may be referred to some type of irruptive mat
erial. On the other harid, those gneisses whose origin may be in doubt 
and which are in some cases held to be sedimentary, constitute an ex-

O 
.. b ceedingly small proportion of the whole series. In fact, the results 

plDlOns y 
SIr A. Geikie. obtained from the examination and study are very closely analogous to 

the conclusions arrived at by Sir Archibald Geikie regarding similar 
old rocks exposed in the British Isles, who says: "These rocks are in 
the main various forms of eruptive material ranging from highly acidic 
to highly basic; they form ill general a complex mass belonging to 
successive periods of extrusion; some of their coarse structures are 
probably due to a process of segregation in still fluid or mobile, pro
bably molten material consolidating below the surface; their granulated 
and schistose character and their folded and crumpled structures point 
to subsequent intense crushing and deformation; their apparent alter
nation with limestone and other rocks which are probably of sedimen
tary origin are deceptive, indicating no real continuity of formation, 
but pointing to the intrusive chat·acter of the gnei8s." 
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The chief facts which together seem to prove the originally igneous 
character of the rocks above referred to may be stated as follows :-

1. Composition of the gneissic rocks.- The microscope reveals at once 
the identity of these in mineralogical composition with the differp-nt 
known varieties of granite and diorite, the constituents present, in .. 

h . l' lIt' h d d b ComposItIOn many cases, s owmg Itt e or no a tera lon, except t at pro uce Y of gneisses. 

local weathering, or as 0. result of somewhat limited dynamic metamor-
phism. 

In order to ascertain whether the chemical composition of these 
gneissic rocks would bear out the conclusions derived from their 
study in the field and under the microscope, six analyses were made in 
the Laboratory of the Survey by Mr. F. G. Wait. The following 
at'e the results :-* 

I. 

Silica............ .. .. .. 71'69 
Alumina .. , .. , ... " . . . ... . ,.. 14'84 
Ferric oxide. , , . , " " .. ., ... ,',"" 
Ferrous oxide , , , ' , , , , ., . , . , 1 ' 25 
Manganous oxide. , , , , . , , . , ' . , tr, 
Lime, ' ..... , .... , .. '.. 1 '03 
Magnesia, , , , , ' , , ' . ' ... , .. , .. 0' 37 
Potassa .. , , , , , , , ......... , , . , 7' 09 
SodA. ........ , ........ ,.. '.. 3'13 
Water at 1000 C", ,.,"" .. ' 0'10 

" above 1000 C. , , , " ,'" 0' 49 

Totals .. , " .. , " ,' 99'99 

II, 

69'39 
17'46 

2'14 
0'52 
2'77 
5'18 
0'06 
0'47 

III. 

67'74 
16'1::1 
1'50 
1'96 
tr, 
4'41 
1'36 
1'30 
4'92 
0'10 
0'86 

IV, 

67'50 
18 '23 

2'39 

1 '85 
1'56 
4'25 
3'7lJ 
0'08 
0'90 

99'37 100'28 100'55 

V. 

66'94 
17'84 

4'30 
tr. 
1'86 
182 
3'36 
1'85 
0'15 
1'75 

VI 

44'92 
18 88 
2'73 

13'76 
0'26 
!J'07 
5'38 
0'53 
2'94 
0 ' 20 
1'62 

99'87 1 100'29 

1. Granitite-gneiss from west shore of Taggart Bay, Keepawa Lake
in previous reports usually referred to as red orthoclase gneiEs, grani-

Analyses, 

toid gneiss or gneissoid syenite. The rock is of a deep flesh-red colour, Des.eription of 
. d .. . h f l' . b gneIsses. maSSIve an gram tIC m appearance, teo tattOn eing imparted by the 

parallel disposition of the coloured constituents. It is highly felspathic 
and only very occasional thin bands of basic material occur which are at 
all continuous. It contains much microcline, orthoclase, plagioclase and 
quartz, with much smaller quantities of biotite and epidote. Sphene, 
sericite, chlorite, apatite, allanite and zircon are present as accidental 

* Annual Report, Oeol. Surv. CA.n., vol. IX" (N.S,) Part n., pp. 18-20. 
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Des.Cl'iption of or secondary minerals. The rock has evidently been subjected to con· 
~~l;~~d. siderable pressure. The felspar and quartz have often undergone 

advanced granulation, while the surviving large individuals exhibit 
marked undulous extinction. Micl'ocline, as might be expected, is 
abundant, as also areas of granophyre. 

II. Granitite-gneiss from south shore of McLarens Bay, Keepawa 
Lake. This was selected as representing the light reddish-gray granitic 
genisses so common in the district. The hand specimen shows a light
gray, rather fine·grained micaceous granitic rock, tinged with red oxide 
of iron, and showing only indistinct foliation. Composed of orthoclase, 
microcline, plagioclase, quartz and biotite with a little apatite, 
zircon, sphene, magnetite and occasional minute individuals of secondary 
muscovite and epidote. The biotite shows a slight alteration to 
chlorite in some instances and occurs for the most part in small isolated 
plates, possessing a rude parallelism and rarely aggregated together. 
It shows only slight evidence of pressure. 

III. Granitite-gneiss from west shore, Lake Temiscaming at north 
end of Opimika Narrows. A good average sample of the at·dinary 
so-called gray-gneiss. Macrosc9pically, this is a very distinctly foliated 
rock, the foliation being produced by alternating hands of light and 
dark-gray colours. The darker bands are composed almost wholly of 
the coloured constituents while the lightrgray portions are made up 
chiefly of quartz and felspar. The thin section shows quartz, orthoclase, 
plagioclase, biotite and epidote as the principal constituents. Epidote 
and titanite are common inclusions in the mica. 

IV. Granite-gneiss from the north-west shore of Leonard Inlet,Wick
steed Lake. The hand specimen shows a rather coarse-grained, grayish, 
indistinctly foliated rock, much stained with yellowish-brown iron 
oxide !tnd showing large phenocrysts of white orthoclase. The chief 
minerals present are orthoclase, microcline, plagioclase, quartz, biotite 
and muscovite. Apatite, zircon, epidote, zoisite, allanite ~ and pyrite 
were also noted in very small quantities. The rock has evidently been 
subjected to considerable dynamic action. The muscovite is primary 
intergrown with perfectly fresh red.dish-brown biotite. 

V. Cyanite-granite-goeiss f!'Om the east shore of the Ottawa River, 
half a mile north of Snake Creek. The hand specimen shows a coarse
grained granitic rock with a distinctly banded structure caused by 
layers rich in biotite, alternating with layers of quartz and felspar 
comparatively free from that mineral. The distinctive feature of the 
rock is the abundance in portions of it of a light, to deep-blue cyanite, 
in large columnar individuals, some of which are half an inch across 
and an inch in length j garnets of a deep pink colour are also plentiful, 
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and some individuals are as much as half an inch in diameter. Under 
the microscope the rock is seen to be composed of orthocbse,plagioclase, 
quartz, biotite, cyanite and garnet with smaller quantities of muscovite, 
graphite, titanite, zircon, apatite, pyrite, pyrrhotite and epidote. The 
rock is typically holoc:rystalline and granitic and shows no extreme 
evidence of granulation. 

VI. Quartz.mica-diorite-gneiss from Ottertail Creek, lower end of 
the 2nd portage above the junction with the north branch. In the 
hand specimen this is a dark-gray, almost black, glistening, evenly 
foliated rock stained in places with iron oxide. H is composed of plagio
clase, orthoclase, quartz, hornblende and biotite, with sphenfl, apatite, zir. 
con, pyrite, magnetite and limonite as accessory minerals. The hornblende 
is much more abundant than the biotite. The evidence of pressure is 
very limited. The rock constitutes the dark basic bA.nds so character
istic of exposures of the gray gneiss. 

Time would not permit of the separate analysis of each rock-type 
included in the accompanying table, and therefore no attempt can be Gfeneral. rt~ult 

o examla Ions 
made to institute comparisons in detail with the published analyses of 
granites and diorites. Sufficient has been done, however, to show 
somewhat clearly that in geneml these foliated rocks bear a close 
analogy in chemical composition to their massive equivalents, while on 
the other hand, they are quite different in this respect from any rock 
resulting from ordinary processes of sedimentation. As Dr. Adams 
remarks, * the poin ts of distinction and those which mark them as of 
igneous origin are, high silica, combined with low alumina and high 
percentage of alkalies. The lime also, as is usually the case in granites, 
is in excess of the magnesia. It would seem, however, that the gl'anite-
gneisses, as a rule, are more basic than their massive equivalents, 
although presenting an equally wide range in their silica c;)ntents. 
The decrease in silica is accompanied by an increase in the alumina, 
while soda tends to exceed potash in the more basic varieties thus 
marking a passage to the gabbros and diorites. The high percentage 
oTalumina with low alkalies noticed in No. V. is due to the presence of 
cyanite, but otherwise the composition is essentially similar in every 
other respect to the ordinary granitites of this and other Archrean 
districts. There is as is usual in granites, the preponderance of 
lime over magnesia which though slight in this case, is nevertheless 
in marked contrast to the sillimanite gneisses described by Adams* 
where the magnesia is often nearly three times as abundant as the 
lime. 

i<Annual Report, Goo!. Surv. Can., vol. VIII. (N.S.) Part J, p. 44. 
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The quartz-mica-diorite (VI.) is analogous in chemical composition 
to the most basic phases of the gabbros and diorites. The hornblende 
and biotite are much more abundant than the felspathic constituents, 
while quartz is only very sparingly represented. 

Structures_ 2. 1l£icroscopical stnwture.-The various thin sections examined, 
show unmistakably the holocrystalline structure so characteristic of 
granite, diorite and gabbro, the felspar and quartz individuals forming 
comparatively large areas of interlocking grains, especially in the more 
acidic portions or bands in the rock, with which are associated the 
hypidiomorphically developed bisilicate constituents. There is no sug
gestion whatever, in the great majority of such rocks, of the 
secondary enlargement which in certain arkoses and quartzites pro
duces a somewhat similar interlocking arrangement, as the rocks have, 
in many instances, been subjected to but limited metamorphic action. 
The foliation, which is the differentiating charucteristic of these rocks, 
is often so coarse that it is only apparent in large specimens or some
what extended exposures of the rock. This parallelism is, therefore, 
often indistinguishable with the microscope, so that in the thin sections 
the resemblance is complete between foliated and non-foliated varieties 
of such essenti"'lly similar mineral aggregates. 

At the present day, fused magmas are regarded as a more or le&s 
complex solutions, which, by reason of theil' high temperatures, obey 
the same laws in the order and method of their solidification as those 
which govern the crystallization of ordinary solutions of a similar 

Order of heterogeneous composition. Thus, in the numerous thin sections 
generation. examined, a certain general and definite order is observable in the 

generation or crystallization of the various component minerals that has 
been rather closely adhered to in the progress of consolidation. In this 
manner zircon, sphene, apatite and primary epidote, which are the first 
to form in the slowly cooling mass, are almost invariably present in 
shapely outlined and well developed crystals, evidencing considerable 
freedom from restraint, during the progress of their formation. 
The various iron ores which may happen to be present, are of earlier 
generation than the coloured or bisilicate individuals, which latter 
are usually present with hypidiomorphic outline, although occasional 
individuals often show sharp and well defined crystallographic bound
aries. The customary grouping together in masses or nests of such basic 
material, produces a mutual interference of the constituent individuals 
which militates greatly against perfection of crysta.l boundaries. The 
various apD.tites, sphenes, etc., which are the first minerals to form in 
the cooling rock-mass, usually occur, as might be 6xpected, either 
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embedded in, or in close conjunction with such ferro-magnesian con
stituents, although the rest of the rock, while much poorer relatively 
in such minerals, may not be entirely free from them. The £elspar and 
quartz, which are the last to solidify, occur in more or less irregular 
areas, usually elongated in the direction of the foliation, or showing, 
especially in the case of the quartz, that the residual spaces existent in 
the rock-mass were already of this form and character. 

3. lYIacroscopical stntctw·e. - The various dark and light-coloured Field rela.-

b d f 1 . I lb' . d h tlOns. an S 0 - re atlVe y grea.te l' or ess aSlClty, succee one anot er across 
the strike or cut one another off, thus suggesting, oven to a casual 
observer, a complicated intrusion of one portion through another, 
although the frequent absence of any distinctly recognizable boundary 
between the different folia shows clearly that such conditions obtained 
in the mass long before its final consolidation. Although especially 
when arranged in approximately horizontal position, the alternation of 
such bands resembles somewhat closely the parallelislU produced by the 
alternating sequence of stra.tified material of differing CO'Lrseness and 
composition, a closer inspection shows that there is no evidence what-
ever of the sorting a.nd rea.l'rangement by aqueous agencies so char
acteristic of all sedimentary strata. The tendency to nuclear aggre
gation observed in "he crysta.lliza.tion of the first-formed constituents, 
seems to be a usual and mR.rked feature, not only of slow cooling magmas, 
but of all highly saturated and complex solutions when undergoing 
change to the solid state. It is therefore quite evident, both from 
macroscopic and microscopic examination, tha.t perfection of foliation is 
reR.che:l in these gneisses when, during the process of cooling, 
accompanied by differential movements, the pressures produce 
a kind of flow in the still mobile mass, thus tending to the 
parallel disposition of the various bands 01' masses of differing com
position. The viscosity of the whole was such as to prevent the too 
free transmission of the material of contiguous bands or portions, thus 
furnishing the a.pproximately sharp lines of division so frequently 
observed. 

4. Jwnction with overlying rocks. - The immediate contact, or 
line of junction, with originally overlying clastic rocks, reveals un
doubted evidence of the irruptive cha.ractet' of the gneisses. Numerous 
and deta.iled observations have been made of the line of demarcation 
between these Laurentian gneisses and Huronian slates and quartzit.e~, Laurentian 

which latter are of undoubted clastic origin. The behR.viour of the ~h~~~sihe 
gneissic rocks under these circumstances, is precisely similar in every Huro~ian 
respect to tha.t which obtains in the case of granite, intrusi ve through 



Two kinds of 
foliation. 
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neighbouring bedded strata. Detailed descriptions have already 
appeared'" regarding the various contact phenomena witnessed along 
the line of junction between the I,aurentian and Huronian, embracing 
not only this region, but also the district to the south-west included 
within the area of the Sudbury and French River map-sheets 
(Nos. 130 and 125, Ontario). The facts there noted, and since borne 
out by more extended observations, show distinctly that the gneisses 
are intrusive in the Huronian, and are, therefore, in their pre
sent form younger than the clastics which they invade. Although, in 
places, a seeming transition exists which might be mistaken for an 
alternating sequence of stratified material, the relations thus observed 
find their true explanation in the presence, at these places, of a zone 
of varying thickness formed l)y It commingling of the sedimentary 
material with the igneous rocks, as a result of actual fusion, or by the 
presence of a series of more or less parallel dykes piercing theso clastics. 

The foliation presented by these rocks is of two distinct kinds, although 
there is almost every possible gradation between these two extremes. 
It may consist of the parallel arrangement of certain of the constituent 
minerals, usually the bisilicates, but sometimes also the porphyritic fel
spars, or it may be due to an alternation of lighter or darker bands, 
showing a varying chemical and mineralogical composition. Intermcdi
ate phases of such structures are produced by the development, in more 
or less approximately parallel position of nuclei, or nests, of the ferl'o
magnesian constituents, whose gradual coalescence into ever-lengthen
ing bands, produces ultimately that perfection of foliation actually 
found. 

The foliati.on just described, is the one characteristic of the more 
massive and granitoid varieties, included under the first or acidic 
group, and is evidently the result of the application of pressure to a 
magma of somewhat homogeneous composition. On the other hand, 
the second variety of folia~ion is produced by alternating sequences of 
rocks belonging to both acidic and basic groups, and has been imparted 
to the rock-mass as a result of differentiation in a slowly cooling magma 
of heterogeneous composition, aided by a flowing movement in a more 
or less constant direction. 

F 
. . The results obtained uy the microscopic examination indicate, in the 

i oliatIOn pro-
duced when most positive manner, that the banded structure so universally observ-
~~~!~i~lf; ~~,;~ able in such rocks, was imparted to the whole mass while still in a 
~oIidated. molten, or, at most, only partially consolidilted condition. One of 

-- - ----- ----------------- ---
·::American Geologist, vol., VI.. pp. 19-·32 (July, 1890), also Bull. Geol. Soc. Am., 

vol., IV., pp. 313-332. 
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the most significant facts noticed in this connection, is that many of 
the most markedly foliated gneisses show little or no trace of having 
been subjected to any great degree of deformation; nor is there any 
reason whatever to suppose that the rocks so examined hi\.ve undm'gone 
such l'ecl'Y!'ltallization as to mask the evidence of such action, if any 
previously occurred, In many instances, it is equally certain that sub- Effects ofdy-

d ' , h f h I j'd'fi t' f th namlC actIOn, sequent ynamlC actlOl1 as, a tel' t e comp ete so I I ca lOn 0 e 
magma, somewhat modified and accentuated such foliation, but even 
in these cases, there is every reason to believe that pronounced parallel-
ism previously existed as a primary structure of such rock-masses, 
before the application of pressure, 

The somewhat uniform direction in strike of this banded structure, Uniformity of 

o\,er the larger portion of the area covered by the accompanying map- strike. 

sheets, and its marked correspondence in direction with the line of out-
crop of the neighbouring stratified Huronian rocks, seem to point to 
the conclusion that the resistance offered during the irruption of these 
gneisses by such hard stl'ata, has been the main determining feature of 
the direction of foliation. During the progress of this igneous invasion, 
the forces of upheaval acted al.ong certain definite lines or centrel', 
thus producing irregular ovoid forms, often of great area, the inner Structural 

. f h' h . db' I fl I' . features. portlOns 0 w lC are now oecupIe y comparative y at· ylllg gneisses, 
or, in occasional instances, by more massive or granitoid varieties, sur
rounded by an outer border or zone where the foliation becomes 
much more pronounced. In certain instances, where the dome-like 
structures thus produced have been denuded, and are of limit.ed extent, 
a great diversity exists in both the direction al1d angle of dip of the 
foliation within a comparatively small area, but where, as is usual 
thoughout this district, these ovoid areas are of great size, the direction 
of foliation shows a corresponding increase in uniformity. 

Intimately associated with these gneisses and graniteR, are certain 
portions, often of themselves constituting considerable and there
fore important rock-masses, which, on account of certain peculiarities of 
composition, as well as from their structural relations with the surround-
ing rocks, have been commonly referred to as" pegmatite," and which by Pegmatite. 

reason of their usually coarse crystallization have been sometimes 
called "giant granite." Hauy first applied the name pegmatite 
to the intimate admixture of orthoclase and quartz, also known as 
graphic granite. Later, Naumann extended its u~e to include all the 
coarse varieties of muscovite-granite, vein-like in appearance and fre-
quently containing tourmaline. Subsequent writers, as detailed inves-
tigations into its composition and origin proceeded, have still furthel' 
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widened its use, until, at the present day, the employment of the term 
in connection with that of the parent plutonic mass with which it is 
associated is necessary, before any definite idea can be formed of its 

Use of t~rms. precise mineralogical composit,ion. In petrography the terms micro- and 
macro-pegmatite have always been used in a structural sense only, to 
denote those intergrowths of quartz and felspar, orof two differing species 
of felspar which are sometimes characteristic of occurrences in rocks of 
these minet'als. Thus the vadous plutonic masses of syenite, diorite, 
gabbro and diabase, may each have their individual pegmatitic equi
valents, representing the final product of their solidification, although 
the abundance of such aggregates in connection with these 
rocks is much less than in the case of granites. This com_ 
parative infrequency is perhaps most adequately explained by 
the relatively much gt'eater basicity of such rocks, their more rapid 
rate of cooling, as well as the comparative scarcity, throughout the 
greater portion of the mass, of any such abundant and intimate assoc
iation of fused rock and heated water as would tend to theit' for
mation; fot·, while it has been clearly shown by 1V[. Fouque and 
Michel-Levy, that diabase and similar basic rocks may be artificially 
reproduced in the laboratory from a state of simple dry fusion, it is 
extremely doubtful whether any extensive intrusive process produced 
by natural causes is ever unaccompanied by a greater or less abun
dance of superheated water as an integral portion of the fused mass. 

In the region under description, the granite pegmatites are, as 
usual, by far the most abundant, but there are occasional dykes in 
which the occurrence of oligoclase and hornblende as the main constitu
ents would determine their classification with the diorites. 

Composition In composition, these pegmatite masses consist essentially of 
-of pegmatite. quartz and the more acid felspars, chiefly orthoclase, oligoclase, albite 

and microcline, while muscovite is the prevalent ferro-magnesian con
stituent, when any is present, and hornblende and biotite are much less 
characteristic. The parallel intergrowth of orthoclase and albite 
to which the name perthite has been applied, is an abundant and some
times prevailing felspathic constituent of the pegmatite dykes, especi
ally in the vicinity of Mattawa. The composition is therefore some
what variable, but these dyked or vein-like masses are essentially simi
lar, though somewhat more acid than t.he normal plutonic rock of whi~h 
they represent the most highly differentiated or final product of con
solidation. Thus, in those areas where the gneissic rocks contain a sup
erabundance of basic material, with plagioclase as the predominating 
felspathic constituent, the associated pegmatite usually shows a cor res 
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1'0nding increase in relative basicity, oligoclase seemingly being the 
most abundant felspar. In areas of hornblende-granite, the associated 
pegmatites contain hornblende as the coloured constituent. The pre
pondera,nce of the granitite gneisses or biotite-granite-gneisses in this 
region, is represented also by a far greater relative abundance of the 
pegmatitic phases of such rocks, while the far greater prevalence of 
muscovite, which usually occurs altogether replacing the biotite of the 
normal parent plutonic, evidences the presence of the greater abund
ance of heated water tending to the more 01' less complete elimination 
of the iron present in this bisilicate and the consequent conversion of 
the mineral into muscovite. 

The pegmatites ha,ve not yet been examined sufficiently in detail Accessol'Y 

11 f I h . f h . 'd I' 1 mmerals. to ca or any engt y mentlOn 0 t err accessory or acCl enta mll1era s. 
In other districts th8se masses are especially noted as favouring the 
development of many of the ruore unusual and rare minerals. In a 
pegmatite dyke cutting gneissic rocks about a mile north-west of Eau 
Olaire station, opaque crystals of beryl occur. The crystals secured 
are usually of a pale yellowish but sometimes of a bluish colour and 
some of them would exceed five pounds in weight. An examination 
by Mr. R . A. A. Johnston, of some specimens collected from the same 
locality by Mr. C. W. Willimott, showed likewise the presence of the 
compara,tively rare minerals, xenotime and polycrase. Oyanite, although 
an abundant constituent of the granitite-gneisses in the vicinity of Les 
Erables rapids and the mouth of Snake Oreek on the Ottawa, exhibits 
its most perfect crystallographic development in the coarser and more 
acid bands which are evidently of pegmatitic origin. Fluorite is also an 
abundant and frequent constituent in the pegmatites cutting the 
gneisses near the Ottawa in the township of Oameron, about five miles 
east of Mattawa. In the necessarily more or less hurried examin!),tion 
of the large number of these pegmatite masses, there was found, 
however, a conspicuous monotony in composition. 

The intrusive character of pegmatite is now so generally recognized, 
that the various theories, formerly extant, regarding it as in some 
manner due to aqueous infiltration and deposition, lliay be considered as I .. 

ntruslve 10 
.disproved, while the view that pegmatite constitutes the most acid character. 

phase or final differentiation product attending the progressive crystal-
lization of certain intrusive plutonic rocks has been very clearly and 

.. Annual Report, Geol. Surv. Can., vol. IX. (N.S.) p. 13 R ; also Am. Jour. So., 
March, 1899, p. 243 : also Summary Report Geol. Surv. Can., 1898, p. 167. 
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ably set forth by Lehmann*, Brogged, William~t and others, and all 
have given expression to the opinion that water played a most import
ant role in their formation. Probably the most satisfactory explalla
which has yet appeared, is that lately is~ued as the joint production of 

Opinions of Messrs. W. O. Crosby and M. L. Fuller, of Boston.§ These authors 
Messrs. W. O. '" h t th . £ I' f thO bl d' f Crosby and recogmze t a e most satIs actory exp anatlOn 0 IS en mg 0 

i\:L F. Fuller. the pegmatite with quartz veins on the one hand, as with the normal 

Formation of 
pegmatite. 

granite on the other, is to be found in a corresponding blending of 
aqueo-igneous fusion with igneo-aqueous solution; and this dynamic 
gradation, it appears to us, can only result from the gradual hydration 
of the residual magma during the slow centripetal solidification of a 
body of magma and a consequent elimination of water." 

In this paper the authors further state that pegmatite should be 
regarded, "not as a distinct specie.'I or family of rocks, but rather as a 
possible textural ph!l.se of all, or nearly all, the plutonic rocks; and we 
may, in general, say of any plutonic rock, that it may be crypto-crystal
line, microcrystalline, macro-crystalline or pegmatitic." 

The consensus, therefore, of recent opinion, seems to favour all 
intrusive origin for pegmatite, the progressive increase in hydration 
of the residual magma being explanatory by a corresponding increase in 
acidity of its later crystallization. 

The stages represented completely by the occurrences in this region, 
show a perfect and practically uninterrupted continuity during the 
consolidation of these rocks, from an original condition of hydro-igneoufl 
fusion characteristic of the magma from which the comparatively fine 
and even-grained parent plutonic is generally believed to have resulted, 
to conditions of aqueous solution which must have obtained in the 
viscous mass from which the latest quartzose segregations have solidi
fied. Such views are in harmony with the known occurrences of most 
of the quartzose llflsses and veins, so frequently present in these Archrean 
rocks, and which have evidently originated by a process closely allied 
to that described above, in consequence of the deposition from super
saturated solutions of highly silir'..eous material, and are substantially 
contemporaneous with the parent plutonic mass with which they are 
so intimately associated. 

*Ueber die Entsehung del' altkrystalJinischen Sehiefergesteine 1884, p. 24 et seq. 
'r Die Mineralien del' Syenitpegmatitgange del' sildnorwegischen Augit und N ephelin

syenit I, Theil pp. 215-225. Translated by N. N. Evans, Can. Ree. Se., vol. VI., 
Nos. 2 and 3, pp. 33-46 and 61-71. 

:::Origin of the Maryland Pegmatites, XVth Ann. Rep. U. S. Geol. Survey, pp. 
675-686. 

§Technology Quarterly, vol. IX., No.4, December, 1896, pp. 326-356. 
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The age relations of the component minerals are practically the same Age relations-
. . . of component. 

as that in the more usual types of plutomc rocks. Thus bIOtIte, mus- minerals. 

covite, and the more basic felspars, crystallized out in regular succes-
sion in the order mentioned, showing a gradual decrease in perfection 
of idiom orphic development. The more acid felspars, and finally the 
quartz follow, the latter, especially, showing little or no evidence of 
crystal boundaries, occu pying the inters paces left by the earlier develop_ 
ment of the more basic constituents. ,\Vhen drusy cavities exist ill 
these pegmatites, as well as in the quartzose and more vein-likB 
occurrences, the silica sometimes exhibits a decided tendency towards 
crystalline development. The presence of such unfilled spaces, 
especially in the immediate vicinity of such perfect crystal forms, 
seems to furnish evidence of the insufficiency of the siliceous 
material in solution to fill the spaces, permitting a more or less unre-
stricted development of the remaining quartz. They likewise point, 
not only to the extreme acidity of the last remaining portion of the 
partially solidified magna, but also to its approximately homogeneous 
composition. 

The exact depth below the earth's surface necessary for the 
formation of these pegmatites and their parent masses of normal 
plutonic rocks, as well as the amount of pressure during the 
progress of their crystallization, is a mere matter of speculation. 
Of recent years a perfect gradation has been traced from the typical 
holocrystalline structure characteristic of granite, gabbro and other 
plutonic rocks, in a vertical distance of a few hundred feet upward, in
to a porphyritic phase at the surface; while the pressure required, as 
pointed out by Brogger, would be obtained by the presence of superim
posed material, great enough to prevent the water, separatpd out by 
the progressive crystallization, from escaping freely to the surface. 

The most distinctive feature concerning the development of the,e Ooarse textnre 

masses, is their extremely coarse crystalline texture, which is in very of pegmatite. 

striking contrast to the normal or usual crystallization of the paren t 
plutonic rock with which they are associated. The resemblance in many 
of the quartzose varieties to quartz veins, originally regarded as due 
solely to latflral secretion and aqueous deposition, is so very marked 
that it is difficult u> see how any hard and fast line can be drawn 
between these separate occurrences. Usually in these cases there is a 
somewhat indistinct zone-like arrangement of the material, the masses Some quartz 

presenting a finer grained felspathic portion in the vicinity of the ;;~~itirr~ 
walls, and showing a continuous transition towards the interior, which origin. 

is often occupied bycomparatively large allotriomorphic masses of almoRt 
5 
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pUl'e quartz. 'Gsually there is a perfect geadation into the parent 
plutonic when this is the inclosing rock-mass, while an undoubted 
passage can very frequently Le traced into areas of pure quartz, and 
occasionally into rather typical or ol'dinary quartz veins. 

Two phases of In the region embraced by this report, there are two somewhat 
pegma.tite. d f h 1 Th f d b d istinct phases 0 suc roc (s. e most requent an a un ant is 

perhaps represented by the acidic facies of the gneisses constituting 
the coarser and more felspathic and qua,rtzose bands. These present 
all the distinguishing characteristics of pegmatite, although occurring in 

Composition perfect conformity with the prevailing foliation. In composition they 
of pegmatite. show the usual great preponderance of felspar and quartz, with only 

very occasional flakes of biotite, wbich in many cases bas undergone 
notable bleaching owing to the elimination of a considerable pro
portion of the iron originally present. Such biotite is much paler in 
colour, with less marked pleochroism, and show~ the brilliant chromatic 
polarization col oms, though perhaps in a less degree, so characteristic 
of the lighter coloured mica. The most frequent and abundant 
coloured constituent, however, is muscovite, which in some cases, at 
least, is an original constituent, although a great deal has undoubtedly 
resulted from the alteration of the biotite. These pegmatitic bands 
very evidently represent the residual and more acid portions of the 
magma which have crystallized in situ, and may be referred to as 

Sedentary 
pegmatite. 

Structural 
relations. 

examples of what has been called "sedentary pegmatite." They 
usually show a perfe.ct, though somewhat rapid, transition into the more 
basic bands immediately adjoining, aud are therefore to be regarded 
as more strictly contemporaneous than t.hose constituting the second 
mode of occurrence. These are masses or apophyses of residual and con-
sequently more fully hydrated and acid portions of the magma, which 
have invaded and filled various cracks and fissures occurring in the 
gneissic massif or in the neighbouring clastic rocks. They are usually 
present in more 01' less marked conformity with the foliation of the 
gneissic rocks, but very often fill rifts which intersect this at consider-

Relative age. able angles. Although in the detail of their structural relations, many 
of these occurrences are obviously newer than the associated gneisses, 
the general examination of the masses throughout the whole area 

Method of 
fOl,nation. 

o:eems to show that they must be regarded as substantially of the same 
i1ge. The process of crystallization was evidently practically continu
ous, from the first development of the earlier constituents in the still 
molten and viscous magma to the filling in of the most minute cracks 
and fissures by the remaining quartz, marking the final step in the 
complete solidification of the whole mass. Intimately associated geneti
cally with these pegmatites, are certain v~ins and even veinlets of quartz, 
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sometimes containing felspar, which penetrate and anastam08e through Origin of ~ome 

th 'I' , 11 h h hI' k f th' d' , quartz vems, e preval mg gneIsses as we as t roug t e c asticroc so IS Istnct, 
These are especially numerous and well developed along the lines of 
contact between the various plutonic masses and the Huronian clastics, 
and it seems probable that by far the greater number of these infiltra-
tions of secondary quartz are due to the extravasation and differentiation 
of the numerous large masses of these deep·seated irruptives exposed 
so frequently throughout this area, 

In thoRe portions of the area coloured as Lanrentian, where the rocks Foliation of 

h l 'd'fi d f I h ,homogeneous present ave so lIe rom a magma more or ess omogeneous In com- gneisses, 

position, the foliation generally present is seen to consist usually of a 
parallel alignment of the bisilicate indi viduals, or, at most, of small nests 
or nuclei composed of an aggregate of scales or fragments of such constit· 
uents, Such rocks are in many instances of somewhat later generation Relative age, 

than the more evenly foliated gneisses, and frequently contain consid-
erable masses or fragments of these that have been caught up during 
the irruption of the former, At other times, such homogeneous masses 
are simply more granitoid portions of the prevailing gneiss, into which 
they merge both across and along the strike of tbe foliation, so that 
both are strictly contemporaneous with one another, The area of granite Granite . 

to the north·east of Lake Temagami, especially in the vicinity of Carrying A~~i~a
and Annima-nipissing lakes, has a marked foliated texture, due to the trt~~sillg 
more or less parallel disposition of aggregates of greenish chlorite 
scales resulting from the decomposition of the biotite originally present, 
This foliation is more pronounced near the junction with the Huronian 
slates on these lakes, gradually fading on passing inwards towards the 
centre of the mass, On Lake Temiscaming, as well as near the south Laur:entia~ on 

d f C L k h L " t ' h th b' TemlScammg en 0 ross a e, t e aurentian In con act WIt e reCClllrcon- and Cross 

glomerate of the Huronian is a massive granite, very poor in bisilicates, Lakes, 

but which gradually merges southward into very typical and evenly 
foliated gneiss, showing the usual alternating sequence of acidic and 
basic material. In the vicinity of Lake Nasbonsing, the rock, where· Gneiss of Lake 

d ' 'fl hId' , h ' th I Nasbonsing, ·ever expose , IS a maSSIve es ·co oure gneISS, very l'lC In or oc ase 
and microcline, while the foliation is produced by the parallel disposi. 
tion of 11 rather sparing quantity of hornblende and garnet, This rock 
passes by insensible gradations into the more evenly foliated varieties 
exposed on the north shore of the lake between N asbonsing and Bon-
field stations, although in the vicinity of Bonfield station itself, the 
rock is so massive that little or no structural details could be traced, 

Where greater heterogeneity in the original composition of the Folia tion of 

h 'led h f I' , h d' gneIsses of magma as preval , teo IatIOn present sows a correspon lIlg heterogeneous 
5~ composition. 



Structural 
relations. 

Method of 
formation. 

Dynamic 
action. 
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increase in the perfection of its development, consisting as it does of 
alternating bands of lighter and darker coloured material, representing 
numerous varietal forms of rock-types which may be referred respect
ively to either the acidic or basic gmups already mentioned. This 
foliation it is which generally characterizes the rocks exposcd in the 
area covered by the accompanying map-sheets. 

The component bands are of variable thickness. Occasionally there 
is an exceedingly sharp line of demarcation between the alternating 
folia, but as a general rule there is a complete, though somewhat rapid 

. transition from one to the other. Even in their subordinate arrange
ment the constituent bands show the same marked tendency towards 
parallel arrangement, and a thick bed of prevailing felspathic com
position will, in cross section, present short dashes or small patches 
of biotite or hornblende all drawn out in one direction j while, on 
the other hand, the more basic portions show a similar definite arrange
ment of long lenticules of lighter coloured material, in which a relatively 
greater amount of felspar or quartz is present. The continuity of 
these folia, both large and small, is broken at frequent intervals, some
times abruptly, but usually by a gradual thinning out in either direction. 
Frequently, before such interruption takes place, bands of essentially 
similar composition may be formed immediately above or below, which 
in turn pinch out in both directions to be again replaced by others. 
This irregularity in horizontal arrangement is equally true of their 
downward or vertical extension, so that the whole section, of even a 
small area of any such rock-exposures, presents an exceedingly compli
cated arrangement of lighter and darker material of grea,tly varying 
acidity and basicity. It is quite evident from their macroscopic arrange
ment, that their formation was attended with an extremely gradual 
diminution of temperature, for the frequent absence of sharp lines of 
demarcation between these bands of widely different composition, seems 
to point to the rt<-absorption by the later and more acid portions of the 
magma of the first formed or faster cooling basic portions, perhaps many 
Limes repeated before the final consolidation of the whole mass. 

In many places, the dark bands evidence the action of extensive 
crushing and crumpling, showing that great movements have taken 
place in the whole series. These movements were doubtless approxi
mately synchronous, and closely connected with the invasion and 
cooling of the more acid portions of the magma. The most curious 
and complicated structures are thus often produced, this complexity 
being enhanced by the frequent dislocation, accompanied sometimes 
by considerable separation and displacement, of those portions which 
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evidently existed originally in unbroken continuity. Such intricate 
structures are, however, usually exbremely local in their development, 
the gneiss elsewhere in the vicinity often showing little or no sign of 
extreme disturbance. Although, as a general rule, the direction of this 
foliation shows a marked uniformity over large areas, there is a con
siderable diversity in arrangement in this regard, as indicated on the 
accompanying maps. 

A careful correlation of the many observations made, shows clearly Mode of 

that these gneissic rocks occur for the most part in the form of large occurrence. 

rudely oval or concentric masses whose longer axes have in general a 
direction according with the prevailing strike of the foliation. Fre-
quently such large ovoid masses present quaquaversal dips, which in 
cross-section simulates the ordinary anticlinal arch. About a mile east 
of Mattawa station, the Canadian Pacific Railway cuts through a small Structural 

dome of these gneissic r:ocks, composed of beautifully sharp alternating features. 

felspathic, micaceous and quartzose bands, showing a remarkably per-
fect example of very pronounced differentiation. The section as pre-
sented on either side of the railway track, presents a marked resem-
blance to a low anticlinal dome. Plate III. The truly igneous 
character of the composing rocks, however, would not permit of such 
an interpretation. In size these ovoid masses vary greatly, some of 
the curvings belonging to ellipsoids many miles in diameter while 
others are a mile or less in diameter. 

As a rule the folia or laminre have a prevailing dip t.o the south·east 
01' south, which is singularly uniform over large areas. This inclina- Dip, 

tion is generally rather steep, usually considerably over 45°, while, 
frequently, as in many places along the shores of Lake Temis6aming, 
the foliation is almost. if not quite, vertical. On Seven League 
Lake and southwards to Mattawa, as well as westwards to Tomiko 
Lake, the bands frequently succeed one another in almost hori
zontal succession, the dip, if any, being generally southwards at a 
low angle. E ven in this area, however, there are frequent exceptions 
to this rule, and the rocks often show a rapid change in this prevailing 
horizontality as though the bands had been subjected to frequent 
disturbances and dislocation during the progress of their formation. 
Thus in the vicinity of North Bay and the northern portion of Lake 
Nipissing, the gneisses often approach a vertical attitude, while on 
the southern shores in the vicinity of French River, similar rocks 
are nearly horizontal. 
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PETROGRAPHY OF ,{'HE LAURENTIAN. 

The petrographical work done in connection with the present report 
was carried out with the co-operation of Mr. "V. F. Ferrier, Lithologist 
to the Geological Survey, to whom credit must be given for many of 
the results obtained. 

The writer and Mr. Ferrier worked in conjunction on the problems 
involved and with so free an interchange of ideas throughout, that no 
attempt will be hel'e made to separate the examinations, more than to 
mention that many of the more critical specimens were made the 
subject of special sLudy by Mr. Ferrier. 

The main object of these detailed studies bas been, not only to obtain 
more accurate information with regard to the composition and minuto 
structures of the various rocks, but also to gain an increased know
ledge of their origin and the relationship existing between the alter
nating bands of relatively greater or less basicity. 

Incidentally, a table has been prepared, !>howing a classification of 
these old crystalline rocks, displaying not only their composition, but 
also their close affiliation with one another. This table may recom
mend itself to petrographers, as it has done to the authors, and it is 
hoped may be found of material use in future work undertaken in 
areas of similar Archrean gneissic rocks. 

Much microscopical work has also been accomplished in connection 
with a series of specimens taken a~ illustrative of the various contact 
phenomena exhibited along the line of junction hetween the Lauren
tian and Huronian. This has enabled a more accurate interpretation 
and description of the various facts having reference to the relative 
ages of these two series of rocks. Field-work, no matter how careful 
or extended, in areas characterized by the presence of Archrean strata, 
must of necessity lose much of its value if unaccompanied by concurrent 
petrographical studies. In the present instance, the results have been 
adduced, not only from a critical and extensive examination of the 
numerous rock-exposures in the field, but also by a careful cOl'relation 
of the facts thus ascertained with those acquired in the petrographical 
laboratory. 

Classification. 

Any system of classification applied to such a series of foliated rocks 
must, necessarily, in some I'espects, be unsatisfactory; but a grouping 
together according to their mineralogical composition seems on the 
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whole to be the uest that can be adopted in the pt'esent state of oue 
knowledge. 

As already stated, however, there can be no doubt that all of the 
petrographical types eepresented in the gneisses from this region are 
allied in their chemical composition and mineral constituente to such 
plut.onic igneous rocks as granite, syenite, diorite, gabbro, etc., but, as 
might be expected, there is a passage from one rock-type to another', 
sometimes gradual, sometime, very abrupt, according to the abund
ance or scarcity of certain minerals. 

It must be borne in mind that the classifiCu,tion here adopted is an 0lbje~fit of. 
c assl catIOn. 

arbitrary one, based on the minerf.l,logical compof!it,ion of the rocks, and 
to a certain extent on variations in their stl'ucture, the object being, 
excluding theoretical considerations, to establish certain well defined 
petrographical types that have been found to be constant in the are:t 
examined, and to which specimens from other districts may be 
referred. 

No attempt has been made to examine minutely all the specimens 
collected, but good examples of the more prevalent types have been 
selected and described in detail. 

As previously stated, the gneisses of the l'egion may be placed in ?ne\ssesdivis. 

d··· h 'd' h . d b h I I Iblemtotwo two great 1 vlSlOns, t e aCl 1C, c al'actenze y ort oc ase as t 1e pre· great classes. 

dominant felspar, and the basic, by the predominance of plagioclase. 
Biotite is by far the most abundant ferro-magnesian constituent of the 
first division, and hornblende of the second. 

The first division may be subdivided into seven groups, dependent Aci~ic 
on the presence of one or other of the cololll'ed constituents. ftl':i'd~~\nto 
Arranged,' approximately, according to frequency of OCCUl'l'enCfl in the seven groups. 

collection, ~hey are as follows :-

1. Gneisses characterized by the presence of biotite and primary 
epidote. 

2. Gneisses in which biotite alone is present. 

3. Gneisses in which both biotite and muscovite OCClll'. 

4. Gneis8es in which hornblende accompanies the micas. 

5. Gneisses in which cyanite, gmphite, garnet, etc., accompany the 
biotite. 

6. Gneisses in which hornblende alone is present. 

7. Gneisses in which muscovite alone is present. 

The relationship of these rocks to their analogous massive types may 
be seen by reference to the accompanying table. 



Two varieties 
of basic 
gneisses. 

No arbitrary 
line possible. 

Absence of 
augite. 

Orthoclase 
gneiss. 

72 I NIPISSING AND TEMISCAMING REGION. 

Of the second division, the basic, or hornblende gneisses, two varie
ties may sometimes be distinguished, first, those which represent seg
gl'egated bands of the more basic material of the original granitic 
magma, and secondly, those which are undoubted basic eruptives 
folded-in with the more acidic gneisses. 

It is not always possible to make this distinction, but examples of 
each of these two varieties have been observed. 

Classified according to their mineralogical composition they naturally 
must be placed close to each other. 

Amongst the first, whilst certain names have been applied to individ
ual specimens, it is manifest that no hard and fast lines can be drawn 
in the field. For instance, a band of which one portion would have 
the mineralogical composition and characters of a quart;>;·mica-diorite 
may pass insensibly into material having all the characters of a horn
blende-granitite, according as the plagioclase diminished and monocli
nic felspar increased in quantity. 

One remarkable fact in c0nnection with these basic bands, is the 
great scarcity in them of 'augite, none of the hornblende containing 
cores of that mineral, or affording any direct evidence of having 
originated from it. 

In the Laurentian area lying to the north of the Island of Montreal, 
recently described by Dr. Adams, * on the contrary, the basic bands in 
the gneiss appear to consist largely of pyroxene rocks. 

I.-The Granite-gneisses. 

In colour these rocks range from a light-gt'ay to a decided red. The 
red rocks represent what has usually been called by the older writel'S 
on the Archrean, the "red orthoclase gnei&s," but we find in the field 
every gradation from the gray to the red gneiss, the one passing im
perceptibly into the othel' in many locali~ies, and the microscopical 
examination has failed to detect any essential point of difference between 
these two varieties. 

The red gneisses contain a large quantity of hydrous iron-oxides 
Composition. distributed through them, to which the coloration is due, and they 

*Annual Report, Geol. Surv. Can., vol. VIII. (N .S.), Part J., 1896. 
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also appear to have a larger proportion of microcline than the gray 
ones. Plagioclase was not observed to exist in any greater quantity 
in the gray varieties than in the red ones. 

Many of the more altered mica-gneisses have assumed a dark-green Chloritization 

colour, owing to the chloritization of the biotite, but microscopic ex- of biotite. 

ami nation shows that they may be included in the same class as the 
typical unaltered ones. 

These chloritized mica-gneisses have been frequently, though erron
eously, spoken of as hornblende-gnei5ses by the earlier geological 
observers in this region, who were misled by their colour, and had not 
the advantages afforded by microscopical examination of the rocks. A 
remarkable feature of these gneisses is their comparative freedom from 
iron ores. 

'When pyrite occur8, it is almost always associated with large clove
brown sphenes. 

In the case of the micaceous gneisses, i.e., those in which biotite Scarcity of 

alone, or biotite and muscovite together constitute the predominating hornblende. 

ferro-magnesian constituents, hornblende was obset'ved in only two 
instances, and then in minute quantities. 

The almost total absence of augite from these rocks is to be parti
{}ularly noted. Even in the basic hornblende-gneisses of the region, 
this mineral is very rarely, if ever, to be found. 

A. Biotite muscovite gn'3isses-( Granite-gneiss).-The rocks grouped Structure. 

together under this heading are, like the other gneisses, holocrystal-
line and granitic in their structure. Both biotite and muscovite are 
present as the chief, and in fact almost the only coloured constituents. 
These two micas occur intergrown with each other in aggregates of Composition. 

broad fresh plates. The specimens representing this rock-type are, 
apparently, not very numerous in the collection. Those examined are 
remarkably free from epidote, iron ore and titanite. 

Orthoclase and micro cline are the predominating felspars, and 
granophyt'ic intergrowth of the quartz and felspar is a common 
feature. 

B. Muscovite-granite-gneiss-(Pegmatite in part).-The rocks thus 
designated and classified, are of comparati vely rare occurrence as strictly 
integral portions of the gneissic complex, and where present constitute 
the late:>t secret.ions from the original magma. 
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In reality they represent interfoliated bands of pegmatite, although 
of much finer texture than the rock to which that name is usually 
applied. In colour they are white, light-gray, or pale-pink. 
presenting glistening or pearly cleavage planes. Under the micro
scope they present the usual interlocking holocrystalline aggregate of 
quartz, orthoclase, plagioclase (oligoclase) and microcline, with a 
smaller amount of sericite (hydrous muscovite) arranged in long drawn
out scales, and plates which traverse the rock in curving and 

Compositi?n approximately parallel bands. A small quantity of epidote and 
of mUSCovIte· ... I d' f h' h b . . granite.gneiss. ZOlslte lU crysta s an grams, some 0 w lC may e prImary, IS 

Granitite· 
gneisses. 

Biotite· 
epidote. 
gneiss. 

associated with small scales of sericite, the latter, at least, being one 
of the products of the incipient decomposition of "he felspathic con
stituent~. Occasional ~mall flakes or scales of a much bleached 
biotite occur, some of which form a parallel intergrowth with the 
muscovite. ThE' specimens examined have undergone exten~ive defor
mation, as a result of pressure subsequent to the cooling of the rock, 
and both felspar and quartz have suffered a somewhat marked granu
lation, while the surviving individuflls of both theRe minerals exhiblt 
wavy extinction rather perfectly. Some of the muscovite is 
doubtless of primary formation, although some has evidently resulted 
from the shearing of the felspar. 

O. Biotite·granite-gneisses-( Granitite-gneiss8s). Var. (a) Bioti te
epidote-gneiss.-The combination of biotite and epidote as the prin
cipal coloured constituents, forms a well defined rock-type which has 
been found to be remarkably constant over large and widely separated 
areas, and is the one which is represented by the largest number of 
specimens. 

ThesE' rocks are undoubtedly of irruptive origin, and are, in fact, 
foliated granitites, thoroughly holocrystalline and granitoid, varying 
from coarsely to finely crystalline; the constituent minerals being, as 
a rule, equally developed on all sides. 

Biotite·gneiss. Val'. (b) Biotite-gneiss. These are foliated, holocrystalline, 
granitic rocks in which biotite alone, or accompanied by very trifling 
quantities of secondary epidote, is the ferro-magneRian constituent. 

Biotite· 
cyanite· 
gneiss. 

In the specimens of this type of rock which have been examined, 
the mineral does not occur, as a geneml rule, in aggrega.tes of broad 
plates, but in isolated independent ones, which have an approximately 
parallel arrangement, determining the foliation of the mass. 

Var. (0) Biotite-cyanite-gneiss. This gneiss, though somewhat re
markable in its mineral composition, in that it contains cyanite, garnet, 
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and graphite in addition to the biotite which chiefly characterizes it, 
does not present any evidence whatever, either in its microscopical 
structiure or its field relations, of any other than an irrupti ve origin. 

It is a perfectly fresh, holocrystalline, foliated granitic rock, and 
possesses in its stl'ucture no features which would at all suggest reo 
crystallization. It seems to be a peculiar local phase of the prevalent 
biotitie-gneisses of the region, differing in no way from them as regards 
origin. 

A somewhat similar gneiss froU! near Wahnapitae station, in the DeRcription of 
Sudbury district, has recently been petrographically described by Dr. gnell'sks by Dr. 

Wa er. 
T. L. Walker,'x, who, however, says little regarding its microscopical 
character and field relations, beyond assigning it to the Laurentian, 
and stating that he regards it as a "true gneiss» and not a crushed 
granite. 

V ar. (d) Hornblende·granitite·gneiss.-The rock thus classified Hornblende. 
differs but little in microscopical character from the ordinary mica- g'raJ;itite-gneiss. 
ceous form of the granitites, although usually darker in colour and 
more basic in appearance. It shows a transition on the one hand into 
granitite containing biotite alone as' the coloured constituent, which 
is the prevailing type of these gneissic rocks, and on the other, into 
hornblende·granite-gneiss, which latter facies is of rather rare occur-
rence throughout the district. In all previous descriptions t,he horn
blende-granite·gneiss has been reported as the variety most commonly 
present in the Laurentian, the mistake having undoubtedly arisen from 
the frequent chloritization of the biotite ol'iginally present in the pre
valent granitite, the individuals showing the more advanced stages uf 
decomposition bearing a marked macroscopical resemblance to those of 
the ordinary green trichroic hornblende usually noticed in these Arch-
roan rocks, The rock presents the usual reddish Ol' grayish coloul's, 
and, where highly differentiated, exhibits the usual interfoliation of 
lighter and darker coloUl'ed bands, although the lenticular areas or 
patches of the former are relatively lesR abundant and of smaller extent 
than those of darker hue. The structure of the rock is holocrystalline ; Composition 
it is composed of quartz, orthoclase, plagioclase, microcline, biotite and and structure 
hornblende as the chief or essential constituents, together with a much 
smaller quantity of ilmenite (in part altered to leucoxelJe) magnetite ~ 
sphene, epidote, apatite and zircon, as accessory or accidental constitu-
ents; while chlorite, calcite, and sericite usually occur in more or le",8 
abundance as secondary products of decomposition. Hornblende is 

*Geological and Petrographical Studies of the Sudbury Nickel District. Quart. 
Journ. Geol. Soc., vol. LIII., p. 42, 1897. 
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the most abundant ferro-magnesian mineral in the more basic portions, 
while biotite predominates in the lighter coloured patches. The rock 
presents no unusual features as regards crush phenomena, the compon
ent individuals of felspar and quartz usually showing little evidence 
of having been subjected to any very considerable pressure subsequent 
to consolidation. 

Hort:'blend~- D. Hornblende-grcmite-gneisses.-This facies of rock seems to be of 
gramte-gnelss. rather limited and rare occurrence in the district under description, 

and the specimens from which the thin sections were prepared for pur
poses of study were obtained in close proximity to masses of basic pyro
xenic or hornblendic material. Their composition and association has 
suggested that the rock may represent a commingling or transference 
of material through fusion of the substance of both rocks. The rocks 
thus classified resemble very closely the hornblende-granites, with 
which they are intimately related. The most common of the essential 
constituents are quartz, orthoclase, microcline, plagioclase and horn
blende, with sphene, apatite, iron ore, zircon, epidote and garnet as 
accessory minerals. 

The colour varies greatly, depending largely on the composition, the 
more basic portions being dark-greenish to almost black, while the aci
dic bands are grayish or reddish. 

Certain of the more massive and homogeneous varieties of these 
rocks have a distinct flesh-red colour, with a greenish tinge given by 
the prevalence of the hornblende. 

In common with the rest of the gneisses, these rocks have been sub
jected to pressure of varying intensity, resulting in the granulation of 
the quartz and felspar. 

II.-Syenite Gneisses. 

Syenite-gneiss These do not appear to have many representatives amongst the 
rocks of the region. Those observed correspond to the mica-syenites of 
the massive plutonic igneous rocks and may be termed ;-

Mica-syenite-gneiss.-This is a holocrystalline, foliated rock char
acterized by the almost total absence of quartz, and the presence of 
biotite as the principal ferro-magnesian constituent. 

Orthoclase is the prevailing felspar in the typical examples, but in 
the one specimen which was examined a plagioclase (oligoclase or albite) 
was found to constitute nearly 50 per cent of the felspar present in the 
section. 
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These rocks are undoubtedly the foliated equivalents of the massive 
mica-syenites, which, as is well known, frequently contain a consider
able quantity of albite in addition to the orthoclase and biotite. 

III.-Diorite Gneisses. 

Var. (a) Quartz-mica.diorite-gneiss.-Macroscopically, this ' rock Diorite-gneiss 

is of a dark-gray, almost black colour, very evenly foliated, and 
presenting brightly glistening cleavage surfaces. Sometimes very nar-
row interfoliated bands are more acid in composition, and have a red-
dish 01' grayish tinge owing to the presence of a considerable quantity 
of felspar and quartz, more or less stained by hydrous oxide of iron. 

Both in the field and under the microscope, these are seen to merge 
gradually into the more basic varieties or the granite-gneisses, from 
which they differ chiefly in that the orthoclase is replaced by plagio
clase as the predominating felspathic constituent, while hornblende, 
instead of biotite, is present as the principal ferro-magnesian mineral. 
Biotite, as well as quartz, is invariably present, the latter mineral Composition 

.. 'd bl . . lb' h f h of the qUflrtll occurrmg m const era e quantIty, even m t 1e most aslC p ases 0 t e mica.diorite 

rock, while both these minerals are always abundant enough to character- gneiss. 

ize it;. The constituent minerals are essentially identical with 
those noticed as present in the more basic types of granite-gneiss, dif-
fering only in the order of their I'elative abundance and importance. 
The coloured constituents. such as hornblende, biotite and sphene, 
make up the greater part of the rock, which is relatively much poorer 
in felspar and quartz, the most important and abundant minerals 
in the granite-gneisses. The essential constituents usually noticed are 
plagioclase, orthoclase, quartz, hornblende and biotite. Microcline is 
very often present in subordinate amount. Primary epidote, in very 
sharp idiom orphic crystals, embedded chiefly in unaltered biotite, and 
sometimes penetrated by wedge-like crystals of sphene or titanite, was 
frequently noticed. Of the accessory minerals, sphene, apatite and zir-
con are almost invariably present, while pyrite. magnetite, limonite, 
epidote and allanite likewise sometimes occur. These basic bands are 
undoubtedly integral portions of the same magma from which the more 
usual or prevailing granite-gneiss has solidified. 

Var. (b) Dioritic Gneiss .. Amphibolite.-It has been thought advis- Amphibolite. 

able for the purposes of distinction to use this term" dioritic gneiss," not 
as implying any difference in origin, but simply denoting that the rock 
thus classitied does not form an integral or highly differentiated por-
tion of the same magma from which the ordinary gneisses have solidi-
fied. It frequently occurs interfoliated, and often in dyke-like forms, 
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evidently representing portions of some pre-existing basic irruptive 
which has undergone excessive crushing, and consequent recrystalliza
tion, as a result of the subsequent intrusion of the associated gneissic 
cocks classified as Laurentian. Macroscopically, these rocks are fine
grained, very dark greenish-gray (almost black) in colour, with distinct 
foliation and schistosity. When beoken, the fresh surfaces show 
brightly glistening crystals, and plates of hornblende and mica. The 
rock examined is composed chiefly of compact green trichroic horn
blende and plagioclase. As iO' often the case with roclrs which have 
undergone similar extensive recrystallization, the triclinic felspar pre
sent is very clear and glassy, showing a frequent and marked absence 
of the twinning or pressure lamellre. When these are present, how
ever, the extinction-angles shown are those characteristic of labra
dorite, while some of the unstriated grains may possibly represent 
orthoclase. The quartz present is proportionately very Rubordinate in 
quantity, and is often with difficulty distinguishable from the clear 
and sharply extinguishing felspar. The biotite present occurs in inti
mate association with the hornblende, sometimes forming parallel 
intergrowths with this mineral; garnet and ilmenite, the latter 
ruineml often surr'ounded by sphene, are likewise present. In several 
instances, the same rock was traced directly and continuously into 
larger areas of practically unaltered gabbroic or diabasic material, of 
distinctly earlier genesis than the gneiss in which they are embedded. 

Minerals of the Gneissic Rocks. 

The minerals observed in the acidic and basic gneissic rocks are the 
following :-

Quartz Calcite Limonit.e 
Orthoclase Sericite Zoisite 
Microcline Apatite Talc 
Plagioclase . Titanite Tourmaline 
Biotite Zircon Allanite 
Hornblende Garnet Rutile 
Epidote Magnetite Cyanite 
Muscovite Hrematite Graphite 
Chlorite Ilmenite Fibl'Olite 
Pyrite Leucoxene Augite 

Of these the quartz, orthoclase, plagioclase, biotite, hornblende, 
epidote and muscovite may be regarded as essential, and the remainder 
either accessory or secondary constituents. 
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Quartz.-This is, in general, a very abundant mineral in the Quartz. 

gneisses of the district. Only in a few cases were granitic specimens 
-observed in which the absence of quartz would lead to their being 
grouped with the syenites. It enters largely into the composition of 
the basic rocks, allying them to the quartz-diorites and quartz-mica
diorites. In its general character it does not differ from the ordinary 

granitic variety, but is, of course, much crushed, stretched and granul-
ated in those gneisses which have been subject.ed to intense dynamic 
action. 

It appears to fill in the spaces between the felspars of the rock, and, 
consequently, to have crystallized out of the magma after they were 
formed. This is especially noticeable in many of the basic or dioritic 
gneisses. Distinct crystals of quartz have not been observed in the 
rocks examined, the mineral occurring in the form of irregular grains. 

The quartz grains, as usual, always exhibit the effects of dynamic 
action in a much more marked degree than do the felspars. A 
granophyric intergrowth with felspar is of very common occurrence. 
Inclusions are frequent. Sometimes the quartz occurs in grains 
scattered through hornblende, the individual grains having no regula.r 
arrangement or orientation with respect to one another or to their 
host. Such a structure has been named" poikilitic » by the late Dr. 
George H. Williams. * 

01·thoclase.-This is the most abundant of the felspars which occur Orthoclase. 

in these rocks. It usually forms irregular grains interlocked with the 
other felspars and quartz, although i~ a few instances porphyritic indi-
viduals occur, which are sometimes twinned. It is seldom quite cleat' 
and fresh-looking, but usually turbid in appearance, and more or less 
filled with little scales of sericite and granules and crystals of epidote 
and zoisite, the products of its decomposition. 

In those specimens representing rocks which have evidently been 
subjected to intense dynamic action, the orthoclase shows a mat'ked 
tendency to pass into microcline. Inclusions of the other minerals 
present in the rock are of frequent occurrence, and intergrowths with 
triclinic felspars were also noted. It is often stained with hydrous 
oxides of iron, giving brownish or reddish tints to the rock. In com
mon with the other felspars, it has escaped to a large extent the results 
of dynamic action, rocks in which the quartz has been completely 
granulated frequently preserving large grains of the felspars which 

"On th~ Use of the Terms Poikilitic and Micropoikilitic in Petrography; 
Journal of Geology, vol. I, No.2, pp. 176-179. 
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show only a fflw cracks and a more or less pronounced undulatory 
extinction. 

Microcline.-This is a very abundant constituent of the granitic 
gneisses, especially of those which have been greatly crushed and 
granulated. Teall has recently announced that the result of his inves
tigations of the microcline in the older Deeside (Oairnshee) granite of 
the Highlands of Scotland "lend no support to the view that micro
cline may be developed from orthoclase by dynamic or any other action, 
but are in accordance with the theory of Michel Levy and Mallard, 
that orthoclase is microcline in which the polysynthetic twinning is on 
a sub-microscopical scale." 

The constant relationship which exists between the quantity of 
microcline in a given rock and the degree of pressure to which the rock 
has been subjected, as brought out by microscopic examination, is of 
too marked a character to be ignored, and instances may frequently be 
observed, where, when a large individual of orthoclase has been 
peripherally granulated, the fragments detached from the parent 
individual show to perfection the typical cross-hatching of microcline, 
whilst the centre is quite free from striations and exhibits the ordi
nary characters of orthoclase. There is not, in such instances, a grad
ual trftnsition from one structure to the other, the cross-hatching in 
the detached bit of granulated material next to the parent individual 
terminating as abruptly against the fractures which separate them 
from it as do the strioo induced by pressure in a plagioclase individual, 
against cracks traversing the crystal. Where evidences of pressure 
are unmistakably present, but frlLcturing has not actually taken place, 
the gradation may be seen from the normal orthoclase, through a 
"moire structure" to the typical cross-hatching. Plate IV, Figs. 2 & 3. 

Thus, whether microcline and orthoclase be identical or dimorphous 
(a question which cannot be discussed here) the scarcity of the former 
in unaltered rocks, and its marked abundance in those which have been 
flubjected to pressure, together with the peculiar manner in which it 
has been observed to occur in individual instances mentioned above, 
seems to prove rather conclusi vely that microcline structure at least can 
be, and is, produced in the felspar now known as orthoclase and not show
ing that structure, as the result of pressure. It seems, too, reasonable 
to suppose that, . if orthoclase be microcline with a sub-microscopic 
twinned structure, we should find various gradations in the same section 
from the microscopically invisible structure, through exceedingly fine 
striation, to the distinctly visible, and sometimes quite coarse structure, 
characterizing what we call microcline. 
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Instead of this we find that, when a crystal which we call Ol·thoclase 
is subjected to pressure, a peculiar wavy structure appears in it, anal
ogous to the strain shadows of quartz as seen in the thin section; the 
grain or crystal, when carefully examined under the microscope, being 
evidently under strain and undergoing deformation. This wavy 
strucbure gradually merges into the typical cross-hatched one. In fact, 
many of the arguments advanced, and facts cited in favour of the 
theory thatmicrocline and orthoclase are identical, seem topoint strongly 
to the conclusion that this is not the case, but that microcline represents 
a re-arrangement of the orthoclase molecule induced by pressure. 

Oases where areas of felspar with typical microcline structure occur, 
included in unaltered and uncrushed orthoclase individuals, may be 
regarded as analogous to intergrowths of the ordinary triclinic and 
monoclinic felspars. 

Plagioclase.-In the granitic and syenitic gneisses, plagioclase is PI . I aglOc ase. 
tolerably abundant, in the case of the mica-syenite-gneiss from Oross 
Lake, constituting nearly one-half of the felspar present. No direct 
chemical determinations have been made, but when the angles of 
extinctio~ have been measured, these indicate that the felspar is 
eithet· an oligoclase or an andesite. 

As a general rule, the proportion of the plagioclase present increases 
with the basicity of the rock, and it, of course, predominates in the 
diorite-gneisses of the region. In these rocks it is, apparently, chiefly 
a labradorite. It is usually well twinned, this twinning being due to 
pressure in many cases. 

Alteration to calcite was frequently observed, also typical saussuri
tization of the more basic varieties, with formation of zoisite, epidote and 
sericite. Poikilitic and micropoikilitic structures are sometimes seen. 

In some of the basic gneisses which may possibly have resulted from 
the metamorphosi'3 of a basic irruptive, the felspar is frequently very 
clear and glassy, with numerous unstriated grains which are, however, 
probably plagioclase. It is somewhat difficult, in such cases, to dis
tinguish between the gla.~sy felspar and the quartz. 

Biotite.-This is by far the most abundant ferro-magnesian constit-
uent of the granitic and syenitic gneisses, and also enters quite freely Biotite. 

into the composition of the basie varieties. The primary biotite occurs 
in two forms, as large, broad plates aggregated together, and as isolated 
smaller plates, having a general parallel arrangement in the rock. 

Crystals with perfect crystallographic boundaries were not observed. 
Mechanical deformations of the plates are well seen in the rocks which 
show the general effects of dynamic action. 

6 
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In most instances, it is remarkably fresh and is intimately associated 
with epidote, large, fresh, isolated crystals of which are frequently 
inclosed in the unaltered biotite. In colour it is usually a deep 
reddish·brown, in some cases inclining to a copper· red, and is very 
strongly pleochroic, from pale straw-yellow to a deep reddish-brown. 
When more or less altered to chlorite it assumes various tints of green. 

Occasionally, in the hornblende.granite·gneisses and diorite-gneisses, 
it is intimately associated with the hornblende. In those rocks which 
contain both micas, the biotite and muscovite occur intergrown with 
each other, the plates of each variety being sharply defined. 

FrequenLly, however, by a leaching·out process, the iron has been 
so far removed from the biotite as to cause it to assume a very light 
colour, indeed in some sections it is difficult to determine whether 
certain individuals are to be regarded as bleached biotite or as original 
muscovite. 

In addition to the biotite which is of undoubted primary origin, 
little scales of secondary biotite may often be observed developed along 
shear· planes in certain of the greatly crushed and stretched .gneisses. 
The biotite holds numerous inclusions of apatite, zircon, etc., which 
are commonly surrounded by dark, pleochroic halos. 

Hornblende. Hornblende.-This appears to be a comparatively rare mineral in 
those granitic and syenitic gneisses which have been examined from 
this region. In two instances it is tolerably abundant, but in most 
cases where it has been observed, only one or two minute grains could 
be detected in a single thin section of the rock. 

In the basic or dioritic gneisses it is of course a very abunclant 
mineral. In these rocks it occurs as the compact variety chiefly 
actinolitic forms being rare. It forms, as f1 general rule, rather irregular 
individuals aggregated together, although occasionally some may be 
seen having well defined crystallographic boundaries. 

Absorption. It possesses good cleavage and is very strongly pleochroic. The ab 
sorption is usually C > b > u generally a: greenish yellow b =dark 
yellowish-green, and c = deep bluish.green. Twinning is a common 
feature of the mineral. 

The hornblende is always intimately associated with the biotite and 
epidote when these latter minerals are present in the rock. In several 
instances the extinction angle was measured and found to vary from 
1710 to 19°. 

Inclusions of felspar, quartz, zircon, apatite, titanite, etc., are very 
common and are frequently arranged in such a manner as to give to 
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:the hOl'llblende-gneiss a typical micropoikilitic structure. Plate II., 
Fig. 1. As in the case of the biotite, the inclusions of apatite and 
.zircon al'e often surrounded by well defined pleochroic halos. Alter
ation to chloritic and epidotic material was observed, accompanied 
by the deposition of carbonates. 

No instances of augite cores occurring in the hOl'llblende were noticed, 
nor any direct evidence of the latter mineral having originated from 
:the former; although in some few instances this might be suspected, 
from the fact, that the interior of the crystal is of a paler colour than 
the exterior portion. 

Epidote.-N ext to the biotite, this is by far the most abundant of Epidote . 

.the coloured constituents of the granitic gneisses, and it also enters 
largely into the composition of the more basic hOl'llblendic ones. In 
addition to the ordinary occurrence of the epidote as an alteration pro-
duct, we have also the strongest evidence that it exists in a large num-
ber of calles as an original and important constituent of the rock mass. 

The manner in which the perfectly fresh crystals, possessing sharply 
,defined outlines, occur inclosed by wholly unaltered biotite in rocks 
which have been subjected to only a slight degree of pressure, admits 
.of no reasonable doubt as to their primary nature. An inspection of 
the accompanying plate, (Plate II., Fig. 2) will bring this point out very 
clearly. The mineral is usually of a bright yellow colour, very strongly 
pleochroic, and possessing the usual high relief and brilliant polariza
tion colours, except in sections parallel to the orthopinacoid, which 
exhibit bluish and yellowish tints between crossed nicols. It occurs 
both in crystals and irregular grains, the former often having, as already 
stated, very sharply defined outlines. 

The corrosion phenomena noted by Dr. Adams, in epidote from the Corrosion' 

Yukon River, * are shown to perfection in some of the individuals. The phenomena 

-crystal secticns are usually bounded by the prism planes M, r, and T. 
Good cleavages were observed parallel to M and T, the angle between 
them being about 115°. 

Twins are of common occurrence. The crystals occasionally contain 
·cores of a pleochroic brownish substance which is probably allanite, 
but no thoroughly typical examples of that mineral were detected. 

Nondescript cores, which may represent augite, surrounded by rims 
'0£ epidote were occasionally seen in the thin sections. Secondary 
epidote, frequently occurs in the groundmass of the more altered rocks, 
associated with chlorite, as the result of thA mutual reaction of the 

*Can. Ree. Sc. vol. IV., pp. 344-358, 1890-91, also Annual Report Geol. Surv. 
'Can., vol. III. (N-S.), Part I, Appendix V (N.S.), p. 23711., 1887-88. 

6~ 
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felspars and bisilicates. It also forms small crystals and granules in 
the decomposing felspars, together with zoisite, sericite and carbonates, 
as one of the products of their saussuritization. Many cases occur in 
highly granulated rocks, where it is almost impossible to say what is 
primary, and what secondary epidote. Frequently, however, in rocks 
which have suffered extreme crushing, and are filled with secondary 
epidote granules, large epidotes may be observed, broken and faulted 
like the other constituents, proving that they existed before the rock 
was subjected to the dynamic action. 

jl[uscovite.-Both primary and secondary muscovite occur in these 
gneisses, and it is often difficult in a particular instance to determine 
to which of these two classes the mica is to be referred. Frequently 
broad fresh laminre of muscovite are intimately intergrown with deep
brown fresh biotite, and in such cases is undoubtedly of primary 
origin. 

The variety of the mineral referred to here is muscovite proper, 
occurring in broad plates or laminre, as distinguished from the fine 
scales of sericite resultir:.g from the alteration of plagioclase, etc. It 
possesses the usual bright polarization colours and other physical 
characters common to the species, and no unusual features were 
observed in the specimens examined. 

Chlorite.-(Taken as a general group name).-This is the common 
alteration product of the biotite and hornblende of these rocks. It 
polarizes in the usual dull bluish tints. 

Many of the gneisses owe their green colour to this mineral, which 
gives them a very decept.ive appearance, acid granitic rocks very often 
closely resembling, at first sight, some massive altered basic irruptive. 

Pyrite.-Is of common occurrence in all the gneisses, particularly 
in the more basic ones. The red and brown oxides of iron which so 
frequently stain the rocks can often be traced to this source. 

Calcite.-This mineral is abundant where alteration of soda-lime 
felspars has proceeded to any extent. In such cuses it forms large 
irregula.r, brilliantly polarizing patches throughout the thin section. 

Its abundance in some specimens, e. g., in the hornblimde-granite
gneiss from the south end of Opiroika N urrows, is rather remarkable, 
as this rock does not seem to have been greatly altered. In such 
instances it may possibly be of primary origin. 

Sericite.-This is an abundant product of the saussuritization of the 
felspars, forming fine, brilliantly polarizing scales, intimately associated 
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with zoisite, epidote, calcite, etc. Some of the material referred to 
as sericite in the description of these rocks may possibly be talc, 
as it is difficult to distinguish between these two minerals under the 
microscope. 

Apatite.-This mineral is of frequent occurrence in the acidic and Apatite. 

basic gneisses. It is mostly in the form of stout and short or long 
and slender prisms, but grains with extremely irregular, and more or 
less rounded outlines also occur. The large stout prisms are especially 
characteristic of the diorite-gneisses. 

Titani te (Sphene).-Remarkable crystals of this mineral were ob- Sphene. 

served in some of the rocks Ilxamined. They are of unusually large 
size, deep clove-brown in colour, and intensely pleochroic, and, as is 
usual in such dark-coloured varieties, exhibit their brilliant interference 
colours to perfection. Twinning was frequently observed. 

The mineral is especially abundant in those rocks in whose com
position hornblende occupies a prominent place. It occurs in irregular 
grains of varying size, as well as in the well formed crystals just men
tioned. Little crystals were observed penetrating the epidote crystals 
and also included in hornblende and biotite. It frequently forms fine
grained granular aggregates of considerable size, and is present in 
nearly all the rocks described, both basic and acidic. 

Zircon.-This mineral is also of widespread occurrence in the gneisses. Zircon. 

The crystals are usually well developed, and often of large size. When 
embedded in the biotite or hornblende it is usually surrounded by a 
pleochroic halo. 

Garnet.-This is by no means as abundant a constituent of the Ganlet. 

gneissic rocks of this region as was formerly supposed, although in 
certain localities it is extremely plentiful. It occurs in the granitite-
gneiss containing cyanite, and also in several of the more or less altered 
basic-gneissic hornblende rocks. It is usually in fresh irregular grains 
and aggregates, frequently of large size, much fractured, and of a light 
pinkish colour in thin sections. The optical anomalies which have 
elsewhere been frequently noted, were . not observed in the present 
instances, all the grains appearing to be completely isotropic. Distinct 
crystals were very rarely seen. 

Magnetite.-As stated elsewhere, the scarcity of iron ore in the Magnetite. 

granitic gneisses is a remarkable feature in their composition. In a 
few instances isolated grains were tested and found to be magnetic. 

H~matite.-This is frequently present in the form of thin plates Hrematite. 
with hexagonal outlines, and in irregular scales. It is often developed 
along the cleavage planes of the biotite . 
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Ilmenite. llmenite.-Generally speaking, this is the iron ore which is present 
in the diorite-gneisses, and ill almost invariably accompanied by its alter
ation product, leucoxene. It may be regarded as one of the essential 
ingredients of these rocks. The peculiar bt'ownish tints so often seen in 
the plagioclase, are probably very often due to dust-like particles of 
this mineral included in them. 

Leucoxene. Leucoxene.-This is always an alteration product of titanic iron ores 
or rutile. The grains of ilmenite are sometimes completely replaced 
by whitish or yellowish, almost opaque masses of this mineral. A 
peculiar cross·hatched structure was sometimes observed, probably due 
to sagenitic growth of rutile which previously existed in the ilmenite 
individual from which the leucoxene was derived. 

Limonite. Limonite.-The irregular deep-brown stains which frequently per_ 
meate the various minerals, especially the felspars, are probably in 
most cases, due to the presence of this mineral. 

Zoisite. Zoisite.-Accompanies epidote as the result of saussuritization of the 
felspars, usually in quite small individuals which present no unusual 
features. 

Talc. Talc.-In a few of the more squeezed and altered gneisses, scales 
were observed which seem to conespond in their general characters 
with this species, as distinguished from sericite, but it is difficult to 
discriminate between these two minerals. 

Tourmaline. Tounnaline.-Two or three columnar strongly pleochroic individuals 
of this mineral were observed in one of the gneisses examined. 

Allanite. Allanite.-Whilst not particularly abundant, many good examples 

Rutile. 

Cyanite. 

of this mineral were observed, more especially in those granite-gneisses 
in which idiomorphic primary epidotes are plentiful. It occurs in the 
reddish-brown pleochroic individuals in the centres of epidote crystals 
with which it is in parallel orientation. These occurrences are of pre
cisely similar character to those described by Hobbs in the Maryland 
granites. 

Rutile.-This mineral was observed in a few instances in the form of 
very minute, slender neeJles penetrating the biotite. 

Cyanite.-Occurs in rather Rhort fiat-bladed crystals, which rarely 
show sharply defined faces in the prism zone, commonly forming 
irregular columnar individuals. A few of the smaller crystals show 
terminations, but with very rough faces. 

The colour is usually of light-bluish or greenish, but occasional 
crystals show a deep blue centre with a white margin. Some indi-



CARLOW. 1 GRENVILLE SEHrES. 87 I 

viduals measure half an inch across and an inch in length. It is best 
developed in those portions of the rock which are free from biotite, 
and consequently of a lighter colour. In the darker portions of the 
rock it is frequently intergrown with the biotite. The individuals 
are often bent and hold many inclusions, particularly of pyrite, 
biotite, quartz and graphite. 

Under the microscope the sections are transparent, and generally 
colourless, but patches of a light-blue colour occur here and there. 
These patches exhibit a pleochroism (light-blue to colourless) which is 
not noticeable in the colourless portions of the crystals. The cleavage 
parallel to M and T do not traverse the entire section as a rule. In 
longitudinal sections the parting parallel to P is also clearly shown. 
As is inval'iably the case, the cyanite is accompanied by garnet. 

Graphite.~This mineral occurs in some quantity in the cyanite- Graphite. 

gneiss, in the form of irregular flakes, rarely with rude hexagonal out-
lines. A few flakes were observed to be nearly a quarter of an inch 
in diameter. 

Ji'ibrolite.~Only a few specimens of the cyanite-gneiss were coL Fibl'olite. 

lected from the cuttings on the Canadian Pacific Railway in the 
vicinity of Les Erables Rapids and Snake Creek, on the Ottawa River, 
and these show no fibrolite, but it is almost certain that this mineral, 
which accompanies the cyanite in the similar rock from near Wahna-
pitre station, will be found associated with it in the area. 

Augite.-This mineral, as elsewhere noted, is almost, if not entirely, Angite. 

absent from those gneisses which have been microscopically examined. 
In certain specimens a few skeleton forms, entirely filled with altera-
tion products, were observed, which may originally have been pyroxene, 
but this is by no means proved. The hornblende was carefully 
examined to see if there were any traces of pyroxene cores in it, but 
no certain evidence of this was obtained, although in some cases it was 
observed that the exterior of the hornblende individual was of a 
darker colour than the central portion. 

GRENVILLE SERIES. 

The name Grenville Series was the distinctive title applied in Origin of 

1863* by Sir William Logan to the series of crystalline rocks so name. 

extensively and well exposed in the region on the north side of the 
Ottawa in the vicinity of the Augmentation and village of Grenville. 
These were referred to as Middle Laurentian and supposed to con-

*Geology of Canada, (1863), p. 83!1. 



88 I NIPISSING AND TEMISCAMING REGION. 

formably overlie the Lower Laurentian or Fundamental Gneiss. The 
rocks thus classified comprise a great variety of gneisses with 
which are associated considerable volumes of crystalline limestone, 
and a detailed map was published showing the distribution of the 
component ballds.* Many reasons were adduced as evidence for 
regarding the whole series as greatly metamorphosed sedimentary 

Early miscon· strata. These proofs had reference chiefly to the banded or foliated 
ceptions. d 

Logan 's 
line of sub
division. 

Rocks of 
Grenville 
Series. 

character of many of the composing masses, believe to represent 
the surviving traces of the parallelism due to original sedimentation, 
the preSflnce of large and important bedfl of lime3tone, together with 
the occurrence in some of these bands of forms described as represent
ing organisms of low type. Subsequent examination in the field, sup
plemented by the detailed petrographical studies rendered possible 
by the recent perfection of the microscopic methods of reseal·ch, have, 
however, revealed the fact that, while certain of the fine-grained, light
grayish, rusty-weathering gneisses are closely allied in structure and com
position to ordinary shale or slate, other rocks, representing a very 
much greater volume of the whole series, are undoubtedly the foliated 
equivalents of the ordinary plutonic irruptives. t 

In the area covered by the accompanying map-sheets, the line of 
subdivision between what has usually been regarded as Lower Lauren
tian and the Grenville Series, was described by Sir William Logan, in 
1844, as occurring somewhere in the vicinity of the Mattawa River. 
The supposed line of boundary was based on the occurrence at certain 
points of isolated masses of crystalline limestone, but these have since 
been found to be in intimate association with rocks which are believed, 
with some confidence, to be the foliated equivalents of ordinary 
granites and diorites. 

In the area under description, only one very limited occurrence of 
the fine-grained and evenly bandAd light-grayish gneisses usually associ
ated with the Grenville series was noticed, consisting of a small band 
interfoliated with the ordinary reddish granite-gneisses, a little over 
two miles east of Rutherglen station on the Oanadian Pacific Railway. 
The strike of this band is about N. 20° W., with a dip to the north
east at a high angle. The hand specimen represents a fine·grained 
evenly foliated, rusty-weathering, grayish, graphitic gneiss. Under the 
microscope, it is a fine-grained admixture of interlocking grains of fels
par, quartz, and a rather pale.coloured bleached biotite, together with 
smaller quantities of pyrite, graphite, rutile, and a mineral closely 

* A tJas, Geology of Oanada, (1863), Map No. l. 
tAdams. A Further Oontribution to our knowledge of the Laurentian, Am. 

Journ. Sci., July, 1895. 
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resembling zoisite in minute prismatic crystals, arranged in nests com
posed of aggregates of crystals and crystal fragments running parallel 
with the foliation. The rock has evidently been subjected to intense 
and long continued dynamic action, the foliation being pronounced, 
while the recrystallization has been so complete as to mask much of its 
original structure. It bears a marked microscopical as well as macro
scopical resemblance to the sillimanite gneisses described by Dr. 
Adams.* 

The most important band of crystalline limestone noticed in the whole Crystal:ine 

d · . h f f L k T l' . f hmestone on Istnct, occurs at t e oot 0 a e a on, an Important expanSIon 0 Lake Talon. 

the Mattawa Riv~r. The presence of this band was first noted by 
Bigsbyt in 1820, and later in 1844, by J.Jogan. Dr. Bell, in 1876, also 
gave a short description of its mode of occurrence. + The rock consists 
of whitish crystalline limestone with small thickly disseminated specks 
and patches of green serpentine. It is first noticed on the south side 
of the lake a short distance above the outlet, occupying the points along 
the shore, while the massive reddish granitite-gneiss rises into rounded 
hills behind. The limestone, as far as can be ascertained on account of 
the massive texture of the gneiss, occurs as an interfoliation, dipping 
S. 8° E. < 25. Farther down, towards the chute, the rock contains a 
good deal of serpentine in addition to some other impurities, and occurs 
seemingly as a large irregular r01.1nded patch in the gneiss. At the 
narrows, a short distance above the Talon Chute, the contact between 
the crystalline limestone and massive rather indistinctly foliated red 
granite-gneiss is well shown, the former dipping N. 74° E. <20° while 
the latter, with a nearly east-and-west strike overtops or flows over 
the mass of the crystalline limestone, the indistinct foliation of the 
gneiss conforming in general with the line of junction between the 
two rocks. See Fig, 1. 

FIG. 1. 

SKETCH SEOTION SHOWING STRUOTURE OF ORYSTALLINE LIMESTONE (a) AND ~[ASl;IVE 
RED GRANITITE GNEISS (b) NEAR 'I'ALON CHUTE, MATTAWA RIVER. 

* Annual Report, Geo!. Surv. Can., vol. VIII. (N.S.) Part J. 

tShoe and Canoe. vol. I. London, 1850. 
tReport of Progress, Geol. Surv. Can., 1876-77, p. 207. 
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At the Talon Chute, there are two channels by which the lake 
discharges into the gorge below. The largest of these channels is 
sit'uated near the north side, while the southern one has been excavated 
along a band of ophicalcite, seventy feet in thickness intercalated 
with the gneiss and dipping in a southerly direction < 25°. 

Smaller bands and patches of crystalline limestone, likewise occur on 
three of the Manit0U group of islands in the eastern portion of Lake 

Nipissing. On the west side of the most southerly of these islands, beds 
of a beautiful light salmon-pink crystalline limestone occur, containing 
radiating crystallizations of d».rk-green hornblende, black biotite, and 
yellowish-green epidote. The strike is about N. 80° E. and the angle of 
dip is about 65°. This is associated with the prevailing rather fine
grained dark-reddish and green granitite-gneiss. 

On the east side of the Great ~lanitou Island (Newman Island) a 
few chains south of the north-east point, there is a layer or bed of 
pinkish limestone, weathering yellow, reddish and grayish. The strike 
of the dark-red and green granitite-gneiss is about S. 60° E. and the 
dip south-east < 45°. On the west side of the most easterly of the 
Manitou Islands, about the centre of the island, beds and patches of 
pinkiRh and whitish limestone are embedded in the dark-red and green 
granitite which has a strike of S. 5° E. and a dip to the east < 45°. 

HURONIAN. 

The name Huronian, was adopted by Sir William Logan and Dr. 
T. Sterry Hunt in 1855,* to include the clastic rocks believed to 
overlie the Laurentian gneisses in the districts adjacent to Lakes 
Huron and Superior, 

The area included by the present report, exhibits large tracts of 
country underlain by pyroclastic and epiclastic rocks identical in 
lithological character with those described as Huronian by Murray in 
1856. It forms, in fact, the north-easterly extension of the same belt, 
which has been traced with practical continuity from what is gen
erally termed the "typical" area on the north shore of Lake 
Huron. The inclusion of these rocks under the name" Algonkian," 
shows a tendency on the part of some geologists to revert to the 
erroneous grouping of Huronian, Animike and Keweenawan as integral 
portions of a single system or series of formations, in spite of the pro
nounced hiatus known even then to exist, though perhaps not appre
ciated to its full extent, by Sir William Logan. As has been pointed 
out by Dr. Dawson t and others, the proposed use of the term 

*Esquisse Geologique du Canada. Paris, 1855, p. 29. 
+Presidential Address to the Geological Section B.A.A.S., Toronto meeting, 1897 
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Algonkian in the same extended sense is both unnecessary and mis
leading, and it should therefore be deprecated. Its adoption disregards 
not only the zealous and accurate work of many trained observers 
over extended areas characterized by the presence of thel':e Archrean 
rocks, and would also supplant a useful and well known term, of 
which the priority remains unquestioned, by a name which is at once 
needle8s and indefinite. No attempt has been made to con'elate the No attempt 

rockH here described as Huronian with certain series or groups which ~~~:l::i()n 
have been la tely and ably reported upon under the new conditions with other 
. h fl' h d d .. f Archrean smce t e use 0 t 1e mICroscope as ma e an accurate eSCl'lptlOn 0 group •. 

the various component rock ma~ses not only possible but imperative. 
It is also regarded as premature as yet to anticipate the results 01 
further and more complete microscopical and stratigraphical exami-
nations of the Huronian, Grenville, Hastings, Keewatin and Ooutchi-
ching serie::;. 

The Huronian rocks, which are extensively and widely developed in 
the north-western part of the region under description, naturally 
admit of a three-fold subdivision, the component members following 
one another in undisturbed succession, each showing a gradual and 
perfect transition upward into the succeeding member. The rocks 
occur for the most part in slightly undulating anticlinal and syn
clinal folds, except in the vicinity of certain large irruptive masses, 
where considerable disturbance as well as alteration is found, as a 

• result of their intrusion. At the base of the series is a breccia-con_ Position and 

glomerate, containing pebbles and fragments, often angular, though composi~ion 
of brecCla

usually subangular or rounded in outline, of granitite, diabase, diOl'ite, conglomerate. 

e tc., embedded in a matrix composed of the same materials in a finer 
state of division, while the more minute interstices are filled up with 
scales and flakes of chlorite and sericite. Where this matrix forms a 
considerable portion of the rock, the abundance of these decomposi-
tion products gives a prevailing dark-green colour to the whole mass. 
This rock has in previous reports been referred to as "slate conglom-
erate" or "chloritic slate conglomerate," a name first proposed and 
used by Logan:x, This coarse fragmental rock passes upward into a Greywacke. 

dark greenish-gray grey wacke or felspathic sandstone, in which few if 
any fragments are macroscopically apparent. This in turn merges 
above into an exceedingly compact and fine·grained rook of essentially Slate or sha-Ie. 

similar composition, which gradually assumes a banded and slaty 
character, the planes of cleavage, when present, corresponding in most 
instances with the evidences of original sedimentation as revealed by 
the colour stripings. Superimposed upon these, usually without any 

"Report of Progress, Geol. Surv. Can., 1845·46, p. 67. 
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Quartzite. sharp line of division, although at times there is a1\ abrupt change, is 
grit or arkose. a quartzite-grit, made up chiefly of fragments of granitic qual·tz with 

some of felspar, all usually more or less rounded and ccntained in a 
felspathic matrix, now largely altered to yellowish-green sericite. 

Early 
opinions 
about the 
source of 
Huronian 
sediments. 

The rock is generally yellowish-green in colour, owing to the abund
ance of sericite, the scales of which are often macroscopically apparent 
in the matrix. On this account it has been usual to refer to the rock as 
a sea-green quartzite. Occasionally it is of a flesh-red colour, when it 
is with difficulty distinguished from ordinary granite. It occurs in 
massive much jointed beds, the stratification at times being shown only 
by a parallel disposition of certain coarser or conglomeratic bands. It 
is occasionally fine-grained but usually approaches the character of a 
grit or fine conglomerate. 

Until very recently, it was a matter of general belief, based on pre
vious descriptions and reports, that the source of such clastic material 
was to be traced to the breaking down of the gneissic or foliated 
crystalline rocks usually classified as Lower Laurentian. The writers 
repeatedly insisted that gneissic pebbles, distinctly referable to the 
Laurentian, formed the most abundant coarse fragmentary material in 
the basal beds of the Huronian. Later geological research in this and 
neighbouring Archrean areas has shown, however, that such state
ments are largely erroneous, as foliated fragments are only very 
occasionally represented and in most cases are entirely absent" 
while those of a somewhat coarse-grained aplitic granite make up 
the greater portion of many of these conglomeratic rock masses. 
The examination likewise of the line of junction between the 
gneisses and the granites constituting the Laurentian of this district on 
the one hand, and the breccia·conglomerates and slates of the Huron
ian on the other, has shown that the former were in a plastic or softened 
condition after the hardening of the Huronian sediments. * 

Most geologists were inclined, despite these opposing facts, to believe 
that the Laurentian gneisses and granites constituted the original floor 
or basement upon which the Huronian sediments were deposited and 
from which their material was derived. The present attitude of these 
rocks, moreover, was explained as due to the instability of the earth's 
first-formed crust allowing and favouring a settlement of any overlying 
clastic material, accompanied as it must have been by frequent and 
repeated upwellings of the molten magma from beneath. These 
unsettled conditions were further accentuated by extensive fracturing 

.• Vide ante, also American Geologist, July, 1890, pp. 19·32. Bull. Geol. Soc. 
Am., vol. IV., pp. 313·332. 
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and crumpling as a result of the earth's secular refrigeration, all com_ 
bining to bring about the conditions and phenomena now witnessed 
along the lines of junction between the Laurentian and Huronian 
rocks. 

Careful search has been made for localities in which the underlying 
basement might have escaped this seemingly wide-spread disturbance, ;nud~:~}rise 
but apparently in vain. Pumpellyand Van Hise* have described what description of' 

_ contact near 
they have called a basal conglomerate reposmg upun a fundamental Thessalon. 

complex of crystalline schists .1nd granite, as exhibited 011 two small 
islands near the north shore of Lake Huron, a short distance east of 
Thessalon, Ontario. A difference of opinion, howevel', exists concerning 
the interpretation of this section, and the fact that the gl-anite from 
which the pebbles in the conglomerate are believed to have been derived 
pierces and alters the slaty rock overlying the conglomerate, seems to 
show clearly that the correlation of t.his gt-anite wit.h that constituting 
the pebbles in the conglomerate is decidedly at fault. t 

In spite, however, of the generally irruptive character of the line of Intrusive con

junction between the Laurentian and Huronian, it was confidently i{~;i:i~:e~~d 
anticipated by even those who believed in the intrusive character of the Laurentian. 

L . . h' 1 d ' b d Id notnecessul'lly au,rentlan gneIsses t at, III some p ace an un lstur e contact wou univenml. 

be ultimately found. The detailed geological examination of the region 
to the north-east of Lake Huron, carried on for the last ten years by 
the author of this report, has furnished abundant proofs of the pyro-
clastic character of the rocks composing ~he two lower members of the 
Huronian. The breccia-conglomerate, greywacke and slates evidently 
represented the graded forms resulting from the comolidation of volcanic 
ejedamenta showered out and spread upon the bottom of a shallow 
ocean, and there somewhat rounded and otherwise modified as a result 
of aqueous action. In many cases, however, these rocks are so Huronian 

intimately associated with materials resulting from processes of ordinary ~tg~thP 
aqueous erosion and deposition, that, in most instances it is extremely pyrocbRtic . 

d 'ffi I'f t' "bl t I . Th f t and epiclastic 1 cu t 1 no ImpOSSt e 0 ma ce a separatIOn. e ragmen s con- rocks. 

tained in the breccia-conglomerate are, as has been shown, com
posed of rocks of igneous or plutonic origin and in no way dis
tinctly referable to any Laurentian strata now exposed at the earth's 
surface in the same area, while the frequent intimate association 
of this coarse fragmental rock with large masses of diabase, gabbro and 

* Am. J ourn. Sci., III. vol. XLIII, pp. 224-232, March, 1892; also III. vol. 
XXXIV, 1887, pp. 207-216 . 

. ~ Am. Journ. Sci., III. vol. XLIV., 1892, pp. 236-239; also Bull. Geol. Soc. Am. 
vol. IV., pp. 330·332. 
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granitite, cannot be regarded as merely accidental. The earliet' part 
of the Huronian period in this district W9.S evidently a time of intense 
and long continued volcanic activity, and the greater portion of the 
rocks representing this lapse of time are pyt'oclastic in character. 

True seditnentation on a large scale seems only to have been ushered 
in toward the close of the period, and the quartzite-grits and con· 
glomemtes prevailing towards the summit of the series are very typical 
examples of epiclastic material. 

The relations found to exist between this arkose and an underlying 
fundamental biotite-granite or granitite, as exposed on either side of 
Lake Temiscaming in the vicinity of Baie des Peres, indicate its deri
vation to be a result of the disintegration and degradation in situ of 
the underlying granite, showing a gradual and uninterrupted passage 
outward and upward from the parent mass. The nature and import 
of this passage were the subject of an illustrated paper, prepared by 
the author and Mr. W. F. Ferrier and presented at the Toronto meeting 
of the British Association for the Advancement of Science in August 
1897. -;:- A short resume of the interesting phenomena observed has 
already appeared in the Geological Magazine, t but the det(1,ils, not only 
of the field relations of these rock masses, but also of the petrographical 
examinations will be found in that portion of this report dealing with 
the geological description of Lake Temiscaming. The relations be
tween this granit-.e and arkose are of rather unusual scientific interest., 
showing as they do the pre-Hp.ronian existence of a basement or floor 
upon which these sediments were laid down and which in this portion 
at least has escaped the movements to which the Laurentian gneisses 
have been subjected. 

The petrographical studies undertaken with the object of determining 
the origin, composition and minute structures of the various rock 
masses making up the bulk of the Huronian, have been so numerous 
and detailed that it is impossible in the present report to give at length 
the description of each separate slide, especially as many of these pre
pared from specimens obtained at widely separated localities, were after· 
wards ascertained to represent rocks presenting no essential points of 
difference. It will therefore doubtless be found sufficient to give a 
general description of each of the three members constituting the 
Huronian, at the same time pointing out the nature of the transitional 
sequence so frequently witnessed from one rock to the other. 

"' On the Relations and Structures of certain Granites and Associated Arkose3 on 
Lake Temiscarning, Canada, Rep. B. A. A. S., Toronto, 1897, pp.656-660. 

t Geol. Mag., New Series, Decade IV., vol. v., No.1, pp. 39-41, January 1896. 
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Breccia·conglomerate. 

The rock thus designated is identical with the" slate conglomerate" Breccia·con

or "chloritic slate conglomerate" of the earlier reports of the Survey, ~l~~e~~~~ or 

described by Logan as following the Laurentian orthoclase-gneiss on glomerate 

L k T · . Th d' f d . of Logan. a e emlscammg. e new name, as propose , IS pre erre as It 
indicates at once what is now confidently believed to be the true 
nature and origin of the large and important rock masses to which it 
is applied. This rock, especially where the finer matrix is abundant, 
is usually of a dark-gl'eenish or greenish-gray colour, the colour deepen
ing in propodion to the quantity of the greenish decomposition pro
ducts which may have been developed. The immediate outer coating 
weathers from yellow through brown to almost black, although certain 
surfaces not exposed to the continued action of the atmosphere retain 
a light oli ve-green appearance. Beneath this dark outer surface, is a Oolour and 

layer, usually about one-eighth of an inch in thickness, composed of b~e~~;~:~o~~ 
pale-yellowish decomposed material which evidently represents the glomerate. 

usual saussuritic products resulting from the !l.lteration of the large 
quantity of felspar present in the rock. As a rule, the rock is extremely 
massive, showing little or no evidence of lamination or stratifica-
tion, while the coarser fragmental material is arranged in such a hete-
rogeneous manner that it is exceedingly difficult to ascertain with any 
degree of certainty either the angle or direction of dip. Sometimes, 
however, it has a slaty or foliated structure as a result of pressure, and 
this is in most cases the only stmctural feature discel'llible. These 
planes, which evidence intense and long continued pressure, are inclined 
usually at very high angles, the strike corresponding in direction with 
the line of outcrop of neighbouring intrusive masses, while the irregu-
lar curving lines of foliation produced by the unequal resistance to 
pressure, simulate in a most marked manner the uneven lamination 
resulting from original bedding. It is, therefore, not surprising that 
in many descriptions of exposures of similar rocks, such a structure has 
been repeatedly mistaken for stratification, the descriptions asserting 
the frequent and usual highly tilted character of these rocks. 

Although the slaty cleavage, especially in the upper portion of this 
rock occasionally corresponds with the original stratification, there 
is no necessary connection between the two. The hardness of this 
rock varies widely, the least altered or more quartzose vll,rieties being Fragments 

exceedingly hard, while those exposures in which a. large a.mount of fib aki~lg up 
reCCla'con

chlorite and other greenish decomposition products have been developed glomerate. 

are so soft that they can be readily scratched. Both as a massive rock 
and ill its more imperfect forms of slaty structure, it exhibits the char-
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acter of a conglomerate, carrying fragments of various irruptive mate
rial which vary in size from the smallest pebble to some boulders a 
foot or even more in diameter. In SOllle localities, the rock is so full of 
these fragments that very little of the finer interstitial matrix is appa
rent, while in other places only an occasional one is found. Usually 
the fragments are more or less perfectly rounded j often they are sub
angular, while in some outcrops these larger individuals present sharp 
and often re-entering angles. The breccia-conglomerate presents all 
the characteristics usually assigned to a rock resulting from the 
consolidation of an ordinary littoral deposit derived from the break
ing down of an area of irruptive rocks of both acidic and basic com
position. The wide area, however, over which the rock is distributed, 
the composition and outline of many of the larger individuals, as well 
as the frequent intimate association with large masses of diabasic and 
gahbroic roch, are incompatible with such an interpretation of the 
manner of its formation. 

It is often exceedingly difficult to distinguish between true conglo
merates or those representing the solidification of extremely local shore 
deposits, and agglomerate-breccias which may have a much more 
widespread distribution, but in some instances the most typical con
glomerate phase, containing perfectly rounded and seemingly water
worn fragments, has been traced directly and continuously into areas 
in immediate conjunction with the parent masses, where the contained 
fragments show no sign whatever of aqueous abrasion, the rock being 
a typical breccia. Many of the fragments moreover are comp08ed of 
material which has probably been derived from beneath as a direct 
result vf violent explosive action, as they cannot possibly be connected 
with any rock present at the surface in the region adjacent to these 
exposures. 

The finer-grained portion, or matrix, of the least altered phase of this 
rock, possesses a rather typical clastic structure, although many of 
the fragments are often so irregular and angular in outline as to indi
cate clearly that they have not suffered the rounding or trituration to 
the extent that ordinary clastics of this kind exhibit. The rock is 
seen to consist mainly of granitic debris, the majority of the fragments 
being simple minerals j although coarser phases show occasional com
posite rock individuals. The minerals usually noticed are orthoclase, 
plagioclase, and, more rarely microcline, em bedded in a still finer-grained 
ground-mass of these same constituents, together with chlorite, sericite, 
epidote and zoisite, and occasional granules and broken crystals of zircon, 
sphene and apatite. Biotite and more rarely hornblende, both largely 
altered to chlorite, may also be sometimes distinguished, but fresh indi-
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viduals belonging to these species are rather Ullcommon. Pyrite is a 
very frequen t and often extremely abundant constituent, distributed 
through the rock in irregular grains and masses, but sometimes also in 
brilliant and well striated cubes. In many instances it may be noticed 
in various stages of its decomposition to hydrated oxide of iron or limon
ite. Ilmenite ifllikewise very often present, both in grains and crystals, 
usually more or less altered to leucoxene, and occasionally exhibiting the 
characteristic "gridiron" form of this decomposition. Magnetite, in 
black opaque particles and crystals is also rather commonly represented. 
In several instances, broken fragments of crystals of toul'Inaline, show
ing the intense dichroism peculiar to this mineral, were detected. 
Occasionally also carbonate of lime is present as a secondary product 
of decomposition. 

The quartz is usually in clear more or less rounded areas and is the Quartz. 

ordinary granitic variety. It frequently shows, in a somewhat pro·· 
nounced degree, the uneven or undulous extinction due to pressurp. 
Some of the felspar fragments are rather fresh a.nd glassy, but most of 
the individuals show incipient altemtion, consisting of a somewhat 
marked turbidity arising from the development in them of the various 
products of decomposition towhich the name saussurite has been applied. 
Most if not all of the sericite present in the rock has been derived from Sericite and 

the alteration of the £elspar, especially of the more minute fragments, chlorite. 

many of these present in the finest ground-mass being wholly decom-
posed to this form of hydrous mica, together with epidote and zoisite. 
Fragments of felspar showing microperthitic intergrowth are rat,her 
abundant. By far the greater proportion of the chlorite, which is 
almost invariably present, has resulted from the decomposition of 
biotite, although some may have been derived from hornblende origin-
ally present. The sericite occurs for the most part in the minute 
scales or matted aggregates, although occasionally in large plates which 
are sometimes macroscopically apparant. The mineral varies from 
colourless to pale yellowish-green, showing brilliant chromatic polari-
zation between crossed nicols. The chlorite and sericite usually serve 
as a finer interstitial cement filling in the spaces between the quartz 
and felspar grains. The epidote and zoisite occur in irregular granules 
and crystals, the former polarizing in brilliant colours, while the latter, 
which is usually in more perfect crystals, shows the deep bluish or yel-
lowish colour characteristic of this mineral between crossed nicols. As 
a rule, composite fragments, made up of two 01' more minerals, occupy- Composit6 

ing their original positions in the rock from whose waste they were der:- fragments. 

ved, are rarely seen in this finer matrix, bu t with a progressi veincrease • n 
coarseness of grain, such fragments gmdually appear. As a rule, even 

7 
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when small, these rock-fragment8 possess a more rounded outline than 
individuals made up of simple minerals which are very frequently 
quite sharp and angular. 

In this matrix or ground-mass just described, are embedded fragments, 
pebbles and sometimes even boulders of biotite-granite or granitite, 
hornblende-granite, diabase, diorite (1) quartzite and fine·grained slaty 
grey wacke or halleflinta-like rock, representing an extremely fine
grained mosaic of felspar and quartz. Many of these larger fragments, 
as is usual in similar squeezed rocks, are surrounded by a rim of sericite 
and epidote, while occasionally, where the mass has been subjected to 
intense pressure and pronounced pneumatolyLie action, as on Ko-ko-ko 
Bay in Temagami Lake, the whole matrix has been altered to a hydromica 
schist infiltrated with secondary silica, while the pebbles have undergone 
considerable stretching and defol'mation. Granitite pebbles and frag_ 
ments are by far the most abundant and are almost invariably present 
where outcrops of this rock occur, In occasional localities, individuals 
of diabase, which are next in point of general abundance, predominate 
over those of granitite. The granitite is usually of It distinct flesh_ 
red or pink, sometimes reddish-gray and occasionally grayish colour. 

It is commonly rather coarse in texture and more rarely pegmatitic. 
Macroscopically it shows a preponderance of pinkish felspar, a much less 
proportion of grayish translucent quartz and a sparing quantity of a 
greenish ferro-magnesian mineral. A section prepared from one of the 
pebbles obtained from an exposure on Gull Rock Islands in Lake 
Temiscaming, showed the rock composing it to be greatly decomposed, 
the felspar turbid, filled with sericite, epidote and calcite and the bisili
cates almost entirely altered to chlorite. Orthoclase apparently pre
dominates, but plagioclase is abundant and microcline in small quantity 
also occurs. The quartz is the ordinary granitic variety, full of inclusions, 
ancl while possessing a somew hat wavy extinction does not show much 
further evidence of having been subjected to very intense dynamic 
action. A few little areas of granophyre were noted. The ferro
magnesian constituents originally present, were probably both biotite 
and hornblende, but these minerals have been so completely altered 
to chlorite as to mask their true optical characters. The former mineral 
doubtless predominated. The change to chlorite has been accompanied 
by the deposition of much secondary magnetite. Ilmenite is also 
present and is accompanied by leucoxene, while apatite is abundant. 

Description of The diabase fragments so frequently present are usually very fine-
diabase grained, although sometimes so coarsely crystalline that the ophitic 
fragments. t . d' , tl d' 'bl 1 'd dO' I' s ructure IS Istmc y IScerm e to t Ie unal e eye. ccaslOna pIeces 
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still more coarsely crystalline and holocrystalline in stl'Ucture may repre
sent altered gabbros or diorites, but the ferro-magnesian minerals are all 
decomposed to chlorite. These pebbles are identical with those described 
as composed of a "greenish felspathic rock" in earlier reports. In 
every case examined they were found to be much decomposed. A 
thin section of a fine-grained pebble, also from the Gull Rock Island 
in Lake Temiscamiog, shows the rock to have undergone great 
alteration, the felspar being saussuritized and the original augite 
decomposed to a pale-greenish chlorite. In spite, however, of 
this advanced alteration, the typical ophitic structure of diabase 
remains. Occasionally some of the felspar has a broad Lltbular habit 
causing the rock to approach the gabbros in structure. The irregular 
areas between the plagioclase laths are filled with a felted mass of pale 
green chlorite scales. Leucoxene, resulting from the almost complete 
alteration of the ilmenite originally present in the rock, is plentiful!y 
scattered through the section. Other sections examined, be!onging to 
much coarser grained fragments, were of essentially similar composition, 
revealing the same advanced alteration. The laths of plagioclase, 
decomposed to a partiltlly opaque gray saussuritic mass, penetrated a 
matted aggregate of pale-green chlorit,e scales representing the 
.allotriomorphic areas of augite originally present. 

The ilmentite has wholly disappeared, to be replaced by opaque 
grayish masses of leucoxene, showing the characteristic skeleton forms 
produced by the rhombohedral parting. Pyrite and occasionally 
pyrrhotite and chalcopyrite are constituents of these diaba8ic frltg
ments and pebbles. 

In addition to these pebbles and fragments of granitite and diabase, Other 

others representing a greatly crushed and st.retched felspathic quartzite ~~~~etnit~ 
wet'e noticed, containing also sericite and chlorite. Occasional frag- breccia,. 

ments of a rock in which plagioclase and orthoclase are porpbyritically 
developed in a fine-grained granular quartz-felspar groundml1ss were 
also observed. Besides these composite pebbles, there are very often 
fragments, usually sharply angula.r in outline, of both felspar and quartz, 
which when present alone give t.he rock a decidedly porphyrite appear-
ance. Some of these pseudo-phenocrysts embedded in a dark-green 
.chlorite groundmass were examined, the rock thus constituted repre-
senting the" countt'y-rock " of Wright's mine on the east side of Lake 
Temiscaming. Some of these individuals proved to be felspar, chiefly 
plagioclase, which have a broad tabular habit, well striated and very 
turbid owing to somewhat 'advanced decomposition, while otbers are 
.composite fragments of some porphyritic granitic rock with the la)'ge 

7~ 
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crystals of well striated plagioclase surrounded by finely granulated 
quartz. 

Thickness and As will be seen by a reference to the accompanying map sheets, this 
distribl,ltion of breccia-conglomerate is of very widespread occurrence in this district,. breccia. 

Transition 
upward to 
greywacke. 

Oomposition 
of grey wacke 

On Lake Temiscaming it rises into hills nearly five hundred feet in 
height, in thick, almost structureless masses, although in large and well 
exposed sections, lines which evidently represent original bedding may 
be distinguished. The total volume seen cannot be much less than six 
hundred feet, which perhaps represents the greatest thickness attained 
by this rock, although the conditions under which it must have been 
deposited were necessarily so unstable that at no place can the basement., 
upon which it originally rested, be detected. The present nature of 
its contact with rocks which may possibly represent re-fused portions of 
this original basement, shows evidence of a considerable sinking down 
of the mass of clastic material into the molten or plastic magma beneath, 
so that it is manifestly impossible to state the true total thickness of 
what has been regarded as the basal member of the Huronian. 

'fhis breccia-conglomerate passes upward into a dark-greenish com
pact rock closely related in composition with the finer grained portion 
or matrix of the much coarser fragmental rock beneath. The transition 
upwards consists mostly in a gradual loss of the larger composite 
fragments. 

Although in certain places an occasional pebble of reddish biotite_ 
granite may be noticed, sections of this fine-grained and compact grey
wacke or felspathic sandstone show an even-grained mixture of angular 
and subangular fragments, composed chiefly of quartz and orthoclase, 
together with, usually, a small proportion of plagioclase. (Plate II, 
Fig. 3). i.Vlicrocline though sometimes present is of ran;r occurrence. 
These pebbles are embedded in a much finer groundmass relatively in
significant in quantity, originally felspathic, but which is now comFosed 
of a confused aggregate of minute scales of yellowish-green sericite 
arising from its decomposition. A large amount of chlorite is present 
usually disseminated in irregular shreds and fragments, although some
times also forming part of the finer interstitial material, while tbe abun
dance of this mineral gives the prevailing greenish tint to the rock. 
Epidote fLnd zoisite are also commonly abundant, and occasionally 
calcite, all these representing secondary products of alteration. Pyrite, 
magnetite and ilmenite are also very common constituents, the last 
mentioned mineral usually showing somewhat advanced alteration to 
leucoxene. Zircon, sphene, apatite and brownish dichroic tourmaline, 
likewise occur, but are not by any means abundantly represented. 
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FIG. 1. FIG. 2. 

FIG. 3. FIG. 4. 

FIG. l.--NIicl'opoikilitic structurp, in hornblende of diol'ite--West Arm, Lake Nipissing. X 65_ 

FIG. 2. - Primul'Y epidote in biotite of quartz-mica-diorite-g-neiss-Gordon Creek, four miles from· 
Long Sault, Lake Temiscaming. X 65. 

FIG. 3. - Character and position of in~luded fragments in typical gl'eywacke--Little Riv.er" Lake· 
Temiscaming. X 65. 

FIG. 4.-Rim of chlorite, surrounding augite of diabase-Fanny Lake. X 52. 
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In ascending, this rock gradually becomes finer grained, at the same Slate 01' sl.aty 
. d I . 1 d Itt II I '-' I grey wacke. tIme eve Oplllg a mal' {e s aty s ruc ure para e to cerualll co our 

bands which represent original bedding. This slate, 01' slaty grey wacke 
as it may be called, (fol' in places large masses though exhibiting the 
colour striping are altogether devoid of any structure except that pro-
du ced by jointing), varies greatly in thiekness, and in occasional locali-
tie~ is not represented at all. The high hills found on the north-
east cornel' of High Rock Island, as well as on the west side of Oross 
Bay and S;wdy Inlet, show sections over a hundred feet in thickness, 
although in most cases the rock does not occur in such large volume. 
The colours occur in alternating bands showing a gradation from one 
to the other; usually of different shades of green with sometimes the 
addition of reddish-brown and black, thus producing a very beautiful 
striped rock. In some instances certain beds have been broken up, Alltoclastic 

f · l' I h' h h d h'b' b . rock. OI'IDlllg an autoc astlC roc {, w IC , W en recemente , ex 1 Its a eautl-
ful mosaic of irregular though angular fragments. The constituents 
are essentially the same as described above, differing only in their 
finer state or division. The fragments as a rule show little or no evi
dence of watp,l'-action, being irregular and sharply angular in outline, 
in places forming an interlocking mosaic of quartz and felspal' gntins, 
some of which have evidently originated in situ, while other portions 
suggest considerl1,ble recrystallization which has certainly t.aken pl ace 
in wme instances. 

The structure in occasional instances is that of a micrograni te, but Microscopic 

usually, the clastic origin is at once brought out by the microscope. :f~~~tlU'e of 

The component fragments are remarkably uniform in size and closely 
compacted together, with little or no finer interstitial material, while 
the products of decomposition such as chlorite, epidote, sericite and 
leucoxene are partially scattered, somewhat promiscuously, through the 
rock in the form of irregular grains and scales, while many are 
arranged in a more or less definite manner in irregularly curving lines 
or areas. 

The microscope reveals at once the nature and difference in composi- Compo~itlOn 

tion of the colour-bands that so frequently characterize the rock. of slate. 

The lightel' green bands show a prevalence of quartz together with a 
less proportion ot felspar, the latter beiug either fresh or showing only 
incipient sericitzation, while chlorite and il'on ore are only sparingly 
represented, if at all. The darker green bands, on the other hand Explanation 

show a preponderance of felspar, much of which has undergone some- b~l~d~~llr 
what extensive saussuritization, which, together with chlorite, gives 
the prevailing darker gl'een shade to this portion of the rock. The 
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dark, almost black, lines or stripings are seen to be composed of an infi
nite number of small crystals and opaque particles of magnetite, 
together with a much larger proportion of ilmenite, which, despite its 
extensive alteration to leucoxene retains much of its original dark 
colour and opacity. The reddish-brown stripes are highly felspathic in 
composition and owe their colour to abundant disseminated hydrated 
peroxide of iron. These slates evidently in most cases represent the 
consolidation of what must once have been extensive beds of volcanic 
mud or ashes. In certain instances, as on the eastern shores of Lady 
Evelyn Lake and on Turner Lake, they merge into coarser-grained 
irregular banded 01' foliated tufaceous rocks, which occur in immediate 
juxtaposition with large plutonic masses, while ill other cases, as on 
the east shore of Lake Temiscaming, to the north of 'Wright's mine, 
they are interbedded with coarse volcanic breccias or agglomerates 
made up of diabasic and quartz-felspathic fragments embedded in a 
paste composed largely of chlorite. 

Qt~al't7, ite In ascending, this rock gradually becomes much coarser in grain, 
grIt or arkose. fi 11 " f I h' d t lth l' t . na y passmg Into a quartzo- e spat IC san s one, a oug J m cer ·am 

places the latter rock was occasionally met with resting directly upon 
and merging downward into a basement composed of red granitite. 
This arkose is usualJy rather coarse in texture, in most places showing 
the characters of a grit, while cel"tain bands or portions are con glome-

Description of ratic. Many of the larger fragments in the conglomeratic phase of this 
fragments. rock represent very di8t,inctiy rounded or water worn pebbles, the 

largest of which vary from an inch to two inches in diameter. These 
are composed, for the most part, of grayish-white, translucent, often 
mnch fractured quartz, and many of them are surrounded by a thin £1m 
of oxide of iron. OccaSionally some pebbles of reel quartz are present, 
and still more rarely others representing a " stretched" felspathic 
qnartzite. Besides these there are greenish, grayish and pale-brown
ish, usually angular, or at most subangular fragments of an extremely 
fine-gl'ained l'ock, seemingly identical in compo3ition to many of the 
chalcedonic-like fragments embedded in the vitl'ophyre tuff described 
by the late Prof. G. H. "Williams from Onaping, Ont:)<- Besides t.hese 

Composition there are small, often angular fragments of red and yellow jasper 
of arkose. together with smaller pieces of both reddish and grayish felspar. 

These are embedded in a matrix composed largely of yellowish-green 
sericite, which, on account of its relative abundance gi.ves the prevaiiing 
tint to the whole rock. The rock, as ha~ been stated, represents almost 
altogether the consolidation of true detrital material derived from the 

·"Annuo.l Report, Geol. Surv. COon., vol. V . (N.S.), Part I, 1800·91, p. 74F. Sections 
Nos. 35 and 42. 
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breaking down of gt'anite, (t portion of which is represented by expo
sures covering an (trea of nearly six square miles in the vicinity of the 
Old Fort Narrows on Lake Temiscaming, although some of the embed
ded fragments al'e mther typical of volcanic ejectamenta j thus evidenc
ing the continuance of the explosive activity, though with much dimin
ished violence, which characterized the earlier portion of the Huronian 
period. The nature and detailed description of the passage of the 
biotite-granite into this overlying arkose, is fully discussed in the geo
logical description' of the exposures encountered on the shores of the 
northern part of Lake Temisc(tming. 

The least altered form of this rock i~ a rather coarse arkose, which Several 

upon a superficial examination bears a remarkably close resemblance valrie~ies of 
ar {ose. 

to an ordinary irruptive-granite. The constituent grains, mostly an-
gular in outline, consist of quartz, orthoclase, plagioclase and microcline, 
somewhat closely compacted togethel', with a very little intervening 
finer felspathic material whi.ch is undergoing decomposition to kaolin 
and sericite. The reddish colour is imparted to the rock as a result of 
the abundance of ferric hydroxide which fills not only the minute fis-
sures but also stains the lal'ger felspfl.thic individuals. Other varieties 
which show no great degree of al teration or attrition and assortment 
through aqueous agencies, are distinguished mu,croscopically by being 
brownish, pu,le-pinkish or grayish in colour. . 

A rather typical specimen of the prevu,iling greenish vu,riety or "sea 
green quartzite" U,8 it has been called, obtu,ined from a point on the 
east side of Lake Temiscu,miDg (Bou,t-field ,Point) about half a mile east 
of the Hudson's Bu,y Co. 's old -post, shows the rock under the microscope 
to have originally been composed of felspat' and quartz. The quartz is Oomposi~ion 
in clear colourless fragmen t~. sometimes with tolembl y even outlines, 0r f all'kose on 

J.a re 
but usually presenting very irregular ones, and the larger fragments Temiscaming 

are often made up of several interlocking gmins. The felspar which 
was originally present, is now almost altogether converted into pale 
yellowish-green sericite which gives to the rock its prevailing colour. 
The sericite scales are usually exceedingly minute but occasionally 
their presence can be detected macroscopically. There can be little 
doubt that much at least of the feJspar has been altered in Sit1b. This 
altemtion of the felspar to sericite is shown in a beautiful manner in 
the section. It has left very irregularly shaped cores in the centre of 
the felspar Individuab. The field evidence shows in the most positive 
manner that Lhe rock has had a clastic origin, but the materials, which 
must have originated in the immediate vicinity, show but slight 
evidence of having been waterworn. 
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At tin very summit, in occasion"l localities, (as on the west side of 
the north arm of Nonw"kaming Lake as well as near High Pond on 
Maple j)buntain to the west of Lady Evelyn Lake), this reddish or 
greenish arkose is overLl,in by thick massivE beds of whitish or grayish
white qUctrtzite. This rock i8 made up of angular or subangular ft-ag
ments of ordinary granitic quartz filled with the usual inclusion~, embed
ded in a finer mosaic composed of quartz fragments togeth,'lr with 
sericite. It is often mueh shattered and sheared, the sericite present 
(and which is most abundant along thf:l planes of pressure-cleavage) 
being the result of intense dynamic action on the felspar originally pre
sent. This arkose, forming thr. topmost member of the Huronian in 
this district, varies greatly in thickness. In the vicinity of Lake 
Temiscaming, hills composed of approximately hOJ'izontal strata of this 
rock rise to a height of five hundred feet above the lake, while to the 
west of Lady Evelyn Lake and forming the bulk of ~r aple Mountain, 
the totll.l thickness represented i~ nearly eleven hundl'ed feet, 

The greatest total thickness attained by the Huronian for'mation in 
this di1;trict is nearly eighteen hundred feet, made up I'oughly as fol-
10ws :--(1.) Breccia-conglomerate 600 feet. (2.) Slates and slaty geey
wackElt> 100 feet. (3.) Quartzite geit or arkose 11 00 feet. 

Diabase and Gabbro. 

Diabase and Massive rocks of both the diabasic and gabbro types are ftoequently 
gabbro. and intimately associated with both the epiclastic and pyroclastic rocks 

of the Huronian. Such rocks have often, in fact, been included as 
part of the Huronian system, although they appear indeed to be 
pmctically contemporaneous in origin in many cases, but they should 
not be counted as a part of the system when its thickness is to be 
ascertained. These basic intrusi ves apparently represent the deeper 
seated plutonic action, connected with the volcanic outbursts that gave 
rise to the ejectamenta which are so abundantly represented. 

Magmatic Many of the masses of this kind are intimately associated with, and 
ctifferentiati011 !:lerge gl'1.dually into, a rather typical flesh-red biotite-granite or 

gl'anitite, while sevor'al of the exposures are pier'ced and traversed by 
irregular dyke-like forms and masses of pegmatitic material. This 
gradual passage into granitite can be directly and continuously traced 
in a number of instances in single outcrop;;, The most reasonable 
assumption is that all three rock-species, diabase, gabbro and granitite 
represent highly differentiated porLions of the same magma which have 
solidified at temperatures corresponding with their composition. 
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These basic plutonic rocks characterize large areas, occurring for OCCUl'rencesof 
. f . 1 h I f h ' d basic plutonic the most part as a senes 0 lrregu ar, t ou~ 1 0 ·ten somew at rounde rocks. 

batholitic masses, which ~end off large arms or dykes to intersect the 
neighbouring stratified rocks. In certain 10caJities, as on the south-
west side of Round Lake (Wawiagama) a little beyond the western 
limit of the Lake Temiscaming sheet, as wen as at Beaver Mountain, 
13011th of the mouth of the lHontreal River, they appear to represent 
the consolidat.ion of what may possibly have been intruded sheets or 
sills of molten material. This, however, could not be positively ascer-
tained, as the covering of clastic rocks, if originally present, has been 
'removed by subsequent denudation. 

These rocks, in the area here considered, usually possess a medium 
texture, although in many instances they are so coarsely crystalline that 
most of thepr'incipal constituents are plainly apparent. In general 
they vary from greenish-gray, through dark-green to almost black in 
colour, although in many of ·the coarser phases the prevalence of felspar 
with a distinct flesh-red colour, gives a prevailing reddish tint to 
the whole mass. In most places they have a massive much jointed 
character, and this, together with the extensive shearing action to 
which these rocks have been subjected, makes it exceedingly difficult 
to secure even a hand specimen of well shaped outline. In occasional Basaltic 

localities, as at ::'rlanitou Rock on the west side of Lake Temiscaming, structure. 

-the rock shows a rude columnar or basaltic structure. 

Under the microscope, these rocks present a remarkably uniform 
mineralogical composition in the several separated masses, while the 
specimens obtained almost invariably exhibit, in a very typical manner, 
.the ophitic structure which belongs essentially to diabase, althouJh in 
some other areas, as well as in certain portions of the same mass, it 
sometimes shows the holocrystalline or granitoid structure of gabbro. 

The least altered variety or the rocks of this class, is made up Composition 

essentially and almost wholly of plao-ioclase and auo-ite the former of diabase and 
, b b , gabbro. 

mineral being present in the usual idiomorphic lath-shaped individuals 
penetrating the allotriomorphic augite. }i'rom the extinction-angles, 
the plagioclase is near the basic end of the series-labradorite and 
bytownite. The mineral i ~l sometimes rather fresh and glassy, aldrough 
frequently it shows a marked turbidity, owing to thfl develc>pment 
in it of the usual saussuritic products of decomposition, while the 
augite, which when fresh is of a distinct reddish-brown colour, is 
as a rule partially decomposed to green trichroic hornblende. A few 
rat.hel' broad tabular' unstriated individuals of felspar are usually 
;present, and mt1y possibly represent orthoclase. Reddish·brown, 
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strongly pleochroic biotite is found in irregular plates, but not in any 
excessive amount. Quartz is likewise a rather constant constituent, 
occurring in sma,]l clear irregular areas filling in the lesser interspaces 
between the felspar and augite. The ilmenite present very often 
shows the characteristic "gridiron" alteration to leucoxene. In cer
tain instances, as at Quinn Point on the east side of Lake Temisca
ming, the rock has undergone considerable decomposition, the augite 
being completely altered to green trichroic hornblende (ul'alite.) 

Most of this uralite is the usual compact dark-green variety, but 
some of it has assumed t,he actinolitic habit. In other localities, as on 
the Quinze River, the diabase has undergone still more advanced alte
ration, the whole rock-mass being converted into a rather typical 
hornblende-schist or amphibolite as a result of intense pressure. Tra
ces of an orhitic structure still remain, showing clearly the original 
character of the rock, although in places this il:l masked by the extreme 
deformation to which the rock has been subjected. The process of the 
uralitization and decomposition of the augite is very interesting and 
instructive, showing fir~ t a n alteration to the compact green trichroic 
variety of hornblende, the individuals presenting deep-coloured bor
ders with pale interiors. This, with an increase in deformation, assu
me~ the fibrous or actinolitic habit, which, in turn, is decomposed to 
chlorite, the individuals of the last-mentioned mineral retaining lllllCh 
of the marked pleochroism of the hornblende. Some of the plagioclase 
seems remarkably fresh, although the greater proportion is altered to 
opaque greyish masses of saussurite, the resulLing epidote, zoisite and 
sericite being especially ahundant in those portions of the rock which 
hnve yielded most to pressure. 1'he ilmenite originally presen t, is often 
almm\t wholly converted to a brownish sphene which occurs in grains 
or aggregates scattered through the rock. 

A section prepared from a specimen representative of a small mass 
of highly altered gabbro that protrudes through the breccia-con
gloillerates and slaty grey wacke on the east shore of the south·west 
arm of Lake Temagami, shows that the rock is now composed of fel
spar, quartz, pale-green fibrous chlorite, biotite and zoisite. The 
mutual reac tion of the felspathic and ferro-magnesian constituents has 
been so pronounced, and the resulting decomposition products have in 
many cases wandered so far from their former positions, that the ori
ginal structure is to a cel'tain extent masked. Zoisite is a very abund
ant constituent of the rock as an alteration-product, occurring in irre
gular grains and crystals. Sphene is also quite abundant and has 
resulted from the decomposition of ilmenite originally pres(>nt. Small 
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cores of the unaltered ilmenite still remain. The biotite is of a pale
brownish colour as a result of the leaching out of a portion of its iron. 

The rock composing the upper and more precipitous portion of Diabase of 

B ~[ . h I~' fiB " .. . Beaver eaver ",' ountmn, or t e ,,). mg 0 t 1e eavers as It IS sometlmes \fountain. 
designated, is a dark greenish-gray diabase, in which the ophitic struc-
ture is visible to the naked eye. It is much sheared and broken, the 
planes of cleavage and jointing being plentifully coated with dark-
greenish minerals belonging to the chlorite group. Under the micro-
scope, the rock is seen to be compose<l mainly of plagioclase and augite. 
The plagioclase, which from the extinction-angles is near the basic end 
of the series (probably bytownite), is usually pretty fresh, but some 
of the individuals are rather turbid, owing to the presellce of decom-
position products, while considerable areas are characterized by the 
presence of light-greenish sericite and yellowish-green epidote and zoi-
site resulting from the saussuritization of the £elspar substance. The 
augite is as a rule fresh and occurs in allotromorphic masses pierced by 
the laths of plagioclase. It is reddish-brown in transmitted light, a 
variety frequently met with in diabase~, and many of the individuals 
are characterized by the presence of innumerable rod-like interpositions 
(schillerization products.) Frequently it is noticed undergoing incipi-
ent alteration to compact pale-green trichroic hornblende. A consider-
able quantity of reddish-brown biotite is present in irregular plates and 
scales. A little quartz was also noticed, while both pyrite and an 
opaque iron ore, probably ilmenite, are present, scattered in irregular 
grains throughout the section. Besides these, comparatively large and 
irregular areas may be seen composed of a pale yellowish-green ser-

. pentinuous substance, associated with secondary calcite and often 
dotted with strongly refracting grains and elongated fragments of epi
dote, the whole showing aggregate polarization, Very often these 
irreguIn,r masses show the characteristic net-like structure so corumon 
in serpentine derived from the decomposition of olivine, although the 
small residual cores still remaining, in some cases have a lower double 
refraction than is usual in this mineral. 

Besides the masses above referred to, which are so intimately asso-
ciated with the clastics of the Huronian, there are also similat' basic in- BaRic intl'u
trusives incorporD,ted with the Laurentian gneisses and granites, which ~~~€ti~~. Lall

clearly do not belong to the same magma from which these latter rocks 
have been produced, In most cases these appear to bo of earlier gene-
ration than those associated with the Huronian, 111though no very posi-
tive statemE'nt can he made on this point. The gneiss in immediate 
conjunction is often more basic and hornblendic, seemingly showing 
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a commingling by actual fusion of the two rocks along their line of 
junction. 

Outcrops of a uralitic diabase marking the OCCUl'l'ence of a small 
n.rea of this rock, were noticed apparently cuLting and altering the gra
nii.ite-gneiss exposed on the north-west shore of Expectation Lake 
ncar the south-west end. The diabase is much finer grained near the 
junction with the gneiss. The specimen obtained showed the rock to 
be a medium-grained, dark-green, basic eruptive, the diabasic structure 
of which can be seen in the hand specimens. The microscope shows 
it to be a remarkably good instance of a diabase in which the bisilica
te~ have beec:n almost entirely decomposed, while the plagioclase remains 
in 11 comparatively fresh, unaltered condition. The minerals now pre
sent are plagioclase, hornblende and chlorite (doubtless representing 
augite originally present) ilmenite accompanied by leucoxene, apatite 
and sericite. A few of the plates of chlorite look as if they may have 
been derived from biotite. The plagioclase is in rather broad lath
shaped sections which intArlace, giving a coarse ophitic structure 
to the rock. It is well striated (both albite and pericline laws being 
represented) possesses very uneven extinction and has evidently been 
i;U bjected to a considerable degree of pressure, many of the crystals 
being shattered . The augite originally present is now almost entirely 
altered to a pale yellowish-green chlorite. It; has evidently passed 
through an intermediate stage of alteration to hornblende, as that 
mineral, of a pale bluish·green colour and fibrous, in which the altera
tion to chlorite is so far advanced as to almost entirely obliterate the 
optical characters of the hornblende, surrounds ligh tel', still more 
altere:l cores which doubtless represent the original augite. Magnetite 
resulting from the decomposition of the bisilicates, a little apatite, 
sericite and epidote occur as secondary products. 

This diabase is in contact with a dark-green, fine-grained, compact, 
foliate<l rock, sprinkled with little crystals of pyrite. Under the micro
scope, the ground-mass consists of a fine-grained mosaic of clear quartz 
and felspar, through which run little strings of a brown biotite, in fine 
brightly polarizing scales which are evidently of a secondary origin, and 
in places show an alteration to chlorite. Throughouu this fine-grained 
material, larger grains of quartz and felspar (principally microcline) 
are distributed, which by their granulated appearance and very uneven 
extinction bear unmistakable evidence of the dynamic action to which 
the rock has been subjected. Large irregular grains of pleochroic 
epidote, colourless to pale yellow, frequently showing good cleavage, 
are abundant, as are also large clove-brown crystals of sphene. Crys-
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tals of zircon, fai)"]y large, and frequently showing marked zonal 
structure are plentiful. Some pyrite and iron ore were also observed. 

Another mass of these bftsic eruptives that may he mentioned in Basic. 
. . II .J h h f 1\,r D' 'd L I h eruptlves of this connectlOn, IS we expose,~ on t e sores 0 lV.LC larml a ,e, t e McDiarmid 

southern part of Breadalb[1ne Lake and the islands and points chiefly Lake. 

in the central portion of Fanny Lake. 

The rock is dark-green, almost black in colour, weathering rusty General 
. appearance .. 

or brownish owing to the oxidation of the large amount of pyrIte 
finely disseminated through it. Atmuspheric agencies have likewise 
produced a rough, though somewhat finely pitted surface, owing to the 
decomposition and removal L>hiefiyof the coloured constituents, leaving 
a reticulated surface formed by the felspar standing out in 
relief. The relations with the surrounding gneissic rocks of the Lau-
rent,ian series seem to show its earlier genesis, and these foliated and 
much more acid rocks are rendered relatively more basic or hornblendic 
in the immediate vicinity of the line of junction, apparently as a result 
of the free interchange, through actual fusion, of the material of both 
rocks. The basic rock has usually a rather well marked foliation, 
which corresponds in general with the strike of the inclosing gneissic 
rocks. On McDiarmid Lake this strike is S. 24° E., the rock being 
nearly if not quite vertical, while on Fanny Lake the strike is N. 35° 
E. with a dip to the north-west of 85°. 

Under the microscope this rock is seen to be a rather fresh diabase Microscopic 
, structures. · 

composed chiefly of plagioclase and augite. The plagioclase is unusually , 
fresh and gla.ssy, a.nd well striated, both albite and pericline laws being 
represented. It occurs for the most part in rather broad, lath-shaped 
crystals penetrating the irregular individuals of augite. As a result 
of pressure, it usually exhibitg a wavy extinction, is sometimes bent or 
curved and occasionally fract.urecl and dislocated. The augite is 
of the reddish colour so often noticed in diabase and occurs in irregular 
poly somatic areas. These composite individuals or masses are sur-
rounded by a narrow rim, of remarkably uniform width, composed of 
fibrous and radiating scales of pale-greenish chlorite, each separate 
scale being appl'oximately at right angles to the outline of the unal-
tered portion. (See plate II., fig. 1.) 

The augite is rather fresh, while the line of division between these 
"reaction-rims" and the unaltered portion of the individual is very 
sharp and abrupt. Associated with the augite and frequently com
pletely inclosed by it are irregular plates and scales of a reddish-brown 
strongly pleochroic biotite. SometimE's it is considerably bleached 
while occasionally it is a,ltered to chlorite. 

*Annual Report, Geol. Surv. Can., vol. I. (N. S.), 1887·88, p. 155 F. 
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On the west side of Lake Temiscaming nearly opposite Latours 
Mills, black, irregular, roughly weathering masses of a very basic rock 
may be not.iced caught up in and penetrated by the associated grani
tite-gneisses mapped as Laurentian. 

The hand-specimen examined is black in colour with glistening 
scales of mica abundantly developed through the mass. The weathered 
surface is rough and pitted, resembling a pumice-stone. Under the 
microscope, the component minerals are seen to be hornblende, biotite 
plagioclase, garnet and iron ore. The hornblende is green in colour, 
trichroic, and occurs in Jarge areas composed of an aggregate of small 
individuals. Occasionally these aggregates show a pa.\e interior with 
a dark-green border surrounding the masses. It is undoubtedly sec
ondary in origin and some of it is actinolitic, and is the most abundant 
mineral in the section. The biotite is rather pale in colour owing to 
the removal of a part of the iron, and frequently shows pleochroic 
halos surrounding embedded fragments of the other constituents of the 
rock. The plagioclase is not nearly so abundant, and is very frequently 
almost opaque, from the inclusion of dark-brownish dust·like particles. 
The garnet is in irregular grains as is also the iron ore, which is prob
ably magllfltite. A somewhat rude ophitic structure can still be 
detected in the rock. 

Besides the foliated diorites that occur as integral and extremely 
basic portion of the prevailing Laurention gneisses, there are occasional 
a,nd compa,ratively large irregular areas of massive diorite, which are 
apparently of earlier genesis than the foliated rocks with which they 
are associa,ted. One of the largest of these masses noticed, occurs on 
the southern mountains to the south-west of the west point of Maski-

On Bear Bay. nonge Island, on Bear Bay in Lake Nipissillg. The mass has, roughly 
speaking, a diameter of a little over four hundred feet. A border of 
hlack mica-schist (probably a mica-diorite-gneiss) neady three feet in 
width, separlttes this massive basic rock from the gneiss, the foliation of 
the diorite gneiss curving round the outline of the mass. The whole 
mass is penetrated by reddish quartzo·felspathic masses and dykes which 
are evidently extremely acidic portions of the same magma from 
which the gneisses have solidified. Fragments of the basic horn blen
dic rock are embedded in gneisses near tht:> line of junction. 

Microscopic 
character. 

Under the microscope, this rock is seen to be a garnetiferous granite, 
being composed of plagioclase, orthoclase, quartz, hornblende, an ortho
rhombic pyroxene and garnet with smaller quantities of sphene and 
iron ore. It possesses a holocrystalline structul'6 and shows only slight 
evidences of pressure in the uneven extinction of the quartz and felspar 



BARLOW .1 GRANITE. 111 I 

individuals. The felspar3 as a· rule are quite fresh. The hornblende 
is usually in massi ve irregular individuals of a green colour and strongly 
pleochroic. Occasional individuals show good crystallographic outline 

Excellent example~ of the micropoikilitic structure described by .Dr. 
G. H. vVilliams * were observed. Thus certain areas of the rock are 
occupied by comparatively large individuals of hornblende which are 
crowded with irregular grains of quartz arranged without any refer
ence to one another or to the matrix, and, which neither possess the 
complete independence of optica.l orientation charactoristic.: of gmnular 
structure, nOl' the entire continuity of the separated portions of two 
interpenetrating crystal individuals. 

The orthorhombic pyroxene, which is probably hypersthene, has a 
parallel extinction, is rather light in colour and has a feeble pleoch
roism, with light-yellowish to pale reddish tints. It is somewhat abund
ant and occurs in individuals having irregular outlines. The garnet is 
usually in large individuals full of irregulat, cracks. It is pale 
ruby-red in colour with characteri~tic high relief. The sphene is in 
irregular grains frequently imbedded in the hornblende. An opaque 
iron ore is rather abundant in the section examined. 

GRANITE. 

The rock to which this general name has been applied, is, for the Geller" l 

most part a biotite-granite or granitite accordinO' to Rosenbuch's ohm'noter o[ 
, b the gramtes. 

·classification. As the details of the numerous exposures of this rock 
are to be found in connection with the geological description of the 
lakes forming the series of canoe-l'Outes which afford an access to or ' 
across these masses, it will only be necessary, in this connection, to 
give a very general notice of this rock, applicable alike to most of 
these separate occurrences. It is of a prevailing reddish colour, rat.her 
coarsely crystalline, the principal constituents being usually readily 
distinguishable with the unaided eye. In some localities it presents a 
very massive structure, while occ~sionally it shows a very distinct 
foliat~d texture. In several cases, notably in the area adjoining 
Spawning and Young Loon bays of Lake Temagami, occurrences of 
this rock present a very coarse, often porphyritic, variety, the 'pheno-
crysts being Oarlsbad twins of orthoclase developed in a quartzo_ 
felspat,hic ground-mass rather poor in ferro-magnesian material. 
Orthoclase is the most abundant felspathic constituent, although 
microcline and plagioclase are both present in considerable quantity, 
while quartz, which is as a rule proportionately less in amount than 

* JournaJ of Geology, Chicago, vol. 1., No.2. 
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. the felspar, is of the prevailing granitic variety full of glass and other 
inclusions. The coloured constituent is generally biotite which has 
either partially or wholly been decomposed to a pale-greenish chlorite, 
the individuals preserving much of the original marked pleochroi8m of 
the mineral from which it has been derived. Epidote and sphene are 
both very abundant and frequently in such large crystals and frag
ments as to be macroscopicnJly discern able. 

In the midst of all the large granite areas, considerable tracts are 
characterized by greenstone, while masses of this greenstone (diabase and 
gabbro) are frequ ently so intimately associated with the granite that 
separation, especially on the scale a,doptecl on the accompanying maps, 
would be impossible. Dykes and masses of granite and pegmatite 
likewise accompany outcrops marking the large occurrences of diabase 
and gabbro. Although in most cases a marked and sharp contrast 
exists between the two types of rocks (acidic and basic), it was 
rather definitely ascertained that the rocks are very intimately related, 
and it seems quite evident that the dates of their respective intrusions 
are nearly synchronous, the basic types representing the first segre
gations of a magma which ultimately crystallized as granitite and 
granitite-pegmatite. On the other hand, these areas of massive 
granitite merge into foliated granites or gneisses which are usually 
indistinguishable from, and sometimes co-extensive with similar 
material described and mapped as Laurentian. 

POST-ARCH1EAN ERUPTIVES. 

Besides the huge masses of diabase and gabbro that are so 
intimately associated with the Laurentian and Huronian, most of 
which seems to be practically contemporaneous with these rocks, there 
are other intrusives occurring principally in the form of dykes, which 
cut the Laurentian gneisses, and are thus very obviously of later origin. 
The greater number of these occurrences possess sharply defined and 
approximately parallel inclosing walls, although some have filled irreg
ular cavities of the pre-existing rocks, and thus possess more ill-defined 
contonrs. 

The first of these which may be mentioned, was noticed on the east 
side of the Ottawa River between Les Erables Hapids and Snake 
Creek, the intrusive masses apparently piercing the associated granitite
gneisses. Macroscopically, the specimen examined shows a very coarse
grained dark-gray rock, with a reddish tinge given by the abundant 
presence of a wine-coloured almandine gamet. Under the microscope, 
the rock is evidently a very typical example of orushed and epigenized 
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gabbro. The minerals noticed as present in the microscopic section Details of 

are plagioclase, unstriated felspar (possibly orthoclase), quartz, diallage structure. 

hornblende, biotite, garnet, apatite, iron ore, pyrite, together with 
serpentine and chlorite occurring as secondary products of decomposi-
tion. The plagioclase, which is by far the most abundant felspar 
present, is much distm'bed, bent and occasionally broken, while many 
of the surviving large individuals show in a very beautiful manner the 
uneven or undulous extinction due to pressure. Much of this mineral 
is quite fresh and glassy, although many irregular and often large 
spaces in the cl'ystals are very turbid, owing to the abundant develop-
ment of exceedingly numerous (Lud minute scales of sericite and 
kaolin; these products of decomposition sometimes arranging them-
selves in plumose aggregates. The diallage, when free from impurities, 
shows a rather faint, though perfectly distinct pleochroism, from light-
greenish to pale-reddish. Many of the larger individuals are rendered 
almost isotropic by the interposition, along the planes of parting, of an 
almost infinite number of minute brownish, more or less opaque, 
particles. All stages in the development of these schillerization 
products may be noticed, from individuals that are entirely free from 
such impurities to others which are perfectly crowded with them. 
Some of the diallage shows somewhat advanced decomposition to ser-
pentine. The brownish-green trichroic, hornblende present, occurs for 
the most part in the form of "reaction rims" surrounding and result-
ing from the alteration of the diallage. The wine-coloured garnets, 
which, together with the colouring of the diallage, have been developed 
by the percolation of heated water (epigenetic action) occur in small 
crystals and crystalline fragments, often forming an irregular zonal 
area surrounding the bisilicate material. The biotite, which is present 
in comparatively small quantity, is of a deep reddish-brown colour and 
strongly pleochroic. 

On Iron Island, in Lake Nipissing, the prevailing gneiss is inter- Eruptive 

sec ted by huge irregular masses of a dark brownish-gray highly lr~~Issl~~d. 
micaceous trap. The specimens secured as illustrative of one of 
these occurrences near the south-west point of the island, show the 
rock to vary considerably in texture, some portions being fine-grained 
with a distinct approach to porphyritic structure, the biotite occurring 
in crystals with sharply defined hexagonal outlines; other specimens 
are much coarser grained, with the biotite in broad irregular flakes, 
and lacking the distinct porphyritic appearance of the fine-grained 
material., The rock weathers to a rusty brown colour, is greatly 
decomposed and filled with carbonates, causing it to effervesce freely 
with acid. The microscope shows that the principal minerals now 

8 
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present are biotite and garnet, with abundant iron ore, some accessory 
augite, a little hornblende (7) and masses of calcite, etc., which may 
represent in part felspars originally present, though none are now observ
able. Apatite is abundant in good-sized long prismatic crystals. The 
section of the finer-grained portion contained no garnet, while in the 
coarse-grained phase of the rock this mineral is exceedingly abundant. 
The garnet is of a peculiar yellowish· brown colour and resembles the 
melanite variety, while the coarse portion of the rock might be described 
as composed essentially of biotite and melanite garnet with SOlIle little 
accessory augite and perhaps hornblende. The rock is a most remark
able one and further investigation of fresher material might prove it · 
to be a hitherto unobserved member of the mica-peridotite family. 

Another interesting and rather rare species of dyke-rock was noticed 
on the most southerly of the Manitou Islands in Lake Nipissing. 
N ear the southern extremity of this small island, dykes as well as 
irregulA.r masses of an alnoite-rock cut the dark reddish and greenish 
granititfl-gneiss repl'!-lsenting the Laurentian. One of these dykes is 
about ten feet in width, running in a direction nearly east-and-west 
and intersecting the foliation of the gneiss almost at right angles. 

Another occurrence showed a. fissure about six inches in width filled 
with the same material. MUl'l'ay* mentions the occurrence of intrusive 
masses of the same rock as seen on Olle of the islands in East Bay opposite 
Callendar station. The specimens of this rock consist of a fine
grained greenish groundmass in which are embedded large phenocrysts 
of biotite and augite, together with rounded greenish masses, which at 
first sight seem to resemble concretionary or pebble-like inclusions. 
On examination, these simulate rude prismatic crystals, but only 
the skeleton forms remain, filled with decomposition products, chiefly 
calcite, and that may possibly represent olivine, originally present. In 
the hand-specimens the large plates of biotite and phenocrysts of 
augite are especially noticeable, at once suggesting its probable close 
affinity to the alnoite first described by Tornebohmt, in 1882, from 

Microscopic the island of Alno, in Norway. The thin section, under the micro
structure. 

scope, shows an exceedingly fine-grained a,nd decomposed gt'oundmass 
consisting of an intricate mixture of brightly polarizing scales of 
bleached biotite, chlorite, spicllles and crystals of hornblende 
(actinolite), calcite, pyrite, iron ore and leucoxene, in which are em
bedded larger individuals of augite and biotite, the former almost 
wholly converted to hornblende and calcite, although the character-

* Report of Progress, Geol. Surv. Can., 1653·56 p. 122. 
t A. E. Tornebohm: Mdilit basult frin Alno, Geol. Forn. 1 StocktJolm Forh. 

1882 p. 240. 
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is tic skeleton fGrms remain. In this matrix are developed large 
though somewhat rude phenocrysts of biotite and augite. 'Ihe large, 
individuals of augite show a perceptible, though somewhat indistiuct 
pleochroism and are traversed with a network of cracks more or less 
filled with hornblende and calcite, products of its alteration and 
decomposition. They are as a rule surrounded by a rim of variable 
width composed of the usual hornblende (uralite), showing beautiful 
deep-bluish polarization culour between crossed nicols. The biotite is 
rather fresh, although some .of the iron has been remuved, and, as a 
consequence, exhibit brilliant chromatic polarization colour. The 
pleochroism, is strong from deep brownish-red to pale-yellow. The 
individuals haye a hepidiDmurphic outline, .occurring in elungated 
plates and Bcales which show cunsiderable optical disturbance as a 
result .of pre.ssure. The rock doubtless belongs to the group Type of the 

which includes the alnuites, mDnchiquites and fourchites but it is now rock. 

s.o decomposed that its exact pusition can nut be determined. CIGsely 
related rucks have been described by C. H. Smyth, jl'.,·~ from Central 
New York, and by Adams,t from Ste. Anne de Bellevue, Quebec, and 
from a puint on the road between Ashcroft and Savona, British 
Columbia, three miles east of Eight-mil':) Creek. 

About five chains north .of the last occurrence .of this rock, un the Dyko 

west side .of the same small island, beds of pink crystltlline limestGne lcuttin
t
g 

lines one . 
.occur containing more or less epidote, biotite and hurnblende as 
impurities. The strike .of the ruck is abuut N. 80° E., while the 
dip is at an angle .of 65°. A dyke varying in width from 9~ tu 11 
inches, .of fine-grained, dark-g!'eenish, almost black rock was nuticed 
intersecting this limestune in a directiun N. 4° VlT. 

Under the micruscupe the ruck is seen to be greatly altered, cun- Microscopic 

·sisting chiefly .of microcline and h.ornblende, the latter evidently secund- character. 

ary in urlgm. The .original ruck, unaltered, was prubably an augite
mi.crucline one and thus allied tu the v.ogesites. The hornblende .occurs 
in elungated pale yellowish-green individuals cunsiderably altered tG 
chl.orite and frequently furming sheaf-like bundles .of crystals. A 
close study of the Rectiun reveals numerous examples .of cumparatively 
unaltered cures .of the .original augite. The felspar .of the ruck giving 
generally elongated sectirlns appears tu be principally microcline, 
,a,lthough sume plagioclase was alsu observed. It is turbid, being full of 
inclusiGns .of hurnblende, sericite, etc . Brilliantly P.olarizing secundary 
epidote is abundantly distributed throughuut the rock . 

•. American Journal of Science, April, 1892, August, 1893, and October, 1896. 
t Ibid., April 1892; a.lso Annual Report, GAOl. Sul'V. Can., vol. VII. (N.S.), p. 

:388B. No. 79A. 

8~ 
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On one of the smallet' of the Goose Islands, at the extreme west 
end of the group, t,he pinkish granite-gneiss strikes N. 70° K, with a 
dip to the south < 50°. Near the north-west end a greenish dyke of 
filte-gra.ined material about Ii feet in width, cuts across the whole end 
of the island running in a direction N. 58° E. 

About three miles and a half north-east of Bonfield station (formerly 
Callander) a rock-cutting made during the construction of the Canadian 
Pacific Railway shows a good section of a massive granitoid gneiss pierced 

Fig. 2. 

North-east. South-west. 

DYKES o~· CONCRETIONARY DIABASE 3! MILES N. E. m' BONFIIlLD. 

by several dykes o£ a rusty-weathering medium textured diabase. The 
rock has a marked concretionary structure, which is revealed as a result 
of ordinary weathering, the successive thin concent.ric layers of rock 
peeling off much like the coats of an onion. The dykes cut across the 
indistinct foliation of the associated gneissic rocks. Near the walls the 
dykes are very much decomposed and schistose, while the gneiss is baked 
and altered to a slight degree in the immediate vicinity. The largest 
of the dykes, near the south-west end of the cut, is six feet across wlth 
a branching arm about two feet in width. Another dyke near the north
east end of the outcrop is four feet in width, while the third is only 
about one foot in width. The rock composing these intrusions is readily 
attacked by atmospheric agencies and is more or less hollowed out 
in the adjacent hard gneiss. Dykes and masses of. precisely similar 
material are exposed along the line of railway between Sudbury and 
the Murray mine, which in a thin section under the microscope is 
found to be a rather typical and fresh olivine-diabase. No petro
graphical examination was however made of the rock from the locality 
above described, as the specimens secured were lost in transit. 

Along the line of the northern division of the Grand Trunk Railway, 
in the vicinity of Callander station to the east of Lake Nipissing, the 
various rock-cuttings show good exposures of a massive granitite-gneiss. 
As a rule, this is a medium-grained distinctly foliated granitic rock, 
in which the dark-coloured irregular strings and layers composed of 
the ferromagnesian constituents, (principally biotite), alternate with 
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broader reddish bands of coarse-grained felspar and quartz in which 
lie little patches and strings of the darker material. Frequently the 
gneiss has a very distincb augen structure, the lenticle!' composed 
almost wholly of reddish felspar being sometimes as much as six inches 
in length by two or three in breadth. The strike of the rock vo,ries 
from N. 20° W. to N. 20° E. with a prevailing dip to the east at a 
high angle, usually over 60°. In some instances the rock is q1,lite mas-
sive, showing little or no evidence of foliation. These reddish grani- Dykes cutting 

'd k . t d . 1 1 1 . h 1 them. tOI roc s are lntersec e 1Il severa p aces, a most at rIg tang es to 
the foliation, by irregular often branching dykes of comparatively fine
grained dark greenish-gray, sometimes almost black rocks. In the 
immediate vicinity of the line of contact, the gneiss exhibits 0, narrow 
selvage of much finer grained rock, showing the intrusive action of the 
dyke, while in some instances ft'agments of the gneiss have been caught 
up and incorporated in the body of the dyke. _ At the first cutting, 
about a quarter of a mile south of Oallander, the rock is very massive 
and granitoid, but at the second, a wellmo,rked foliation ha,g been devel
oped, running N. 10° W. with an easterly dip at 11 high angle. This 
rock is intersected by two dykes, dark-green to almost black in colour, 
containing porphyritically embedded individuals of a bbck, bright, glist-
ening mineral. The walls of the dykes at'e more ot'less irregular, often Relations of 

serrated and frequently presenting re-entering angles of fine-grained ~~l~~~.~~r~t~~
mo,terial which penetrates the mo,ss of the neighbouring granitic rock. 
At the widest places the larger of the two dykes is about seven feet 
thick, while the smaller is about two feet, The dyke interrupts the folia--
tion of the gneiss and near the contact both rocks are much fine:' in tex-
ture, while fragments of the gneiss are embedded in the dark-greenish 
rock. Under the microscope, the rock possesses a peculiar irregular 
granu]a,r structure, and the intel'growth of hornblende o,nd £elspar gives 
to the section a pseudo·granophyric appearance, The section is filled with 
a dense mass of little shreds of hornblende in a groundmass composed 
chiefly of broad plates of orthoclase. There are numer0US large phe-
nocrysts having centres composed of a pale-green diopsede-like pyrox-
ene, altered on the outside to a green hornblende, Biotite is also 
plentiful in large fresh irregular plates full of inclusions. Titanite and 
apatite also ocem'. The whole section is sprinkled with iron ore, 
pyrite and granules of epidote, It is a very basic rock, near the syenite 
end of the peridotites and between these and the vogesites. It might 
be termed a hornblende-augite-minette. 

The next cutting, situated about a mile south of Oallander, runs Branching 

through a hill of a deep-reddish granitite·gneiss. At the north end of dykes. 

the cutting the foliation is quite distinct, this structural featul'e strik-
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ing about N. 10° E. with an easterly dip < 60°, but towards the 
middle of the cutting the rock is very massi ve, showing only indistinct 
foliation. This rock is pierced by irregular dyke-like forms of a 
massive, dark, greenish-gray rock, which shows a marked dillerence 
in texture, being fine-grained near the containing walls of the dyke 
and coarser toward the middle. There is a selvage of about an inch of 
fine-grail.J-ed granitite near the contact with the darker rock. In some 
places these dykes have comparatively regular and straight walls, while 
in others they are of somewbat irregular outline. On the west side of 

:Fig.3. 

West side of cutting, one mile south of Callander, G.T.R. 
SKETCH SHOWING' DYKE' LIKE j<'OR)fS OF mOA·PHONOLITE (a)OUTTING GRANITE-GNEISS (b) 

the track near the north end, three of the narrower dykes, in approxi
mately parallel position, cut the granitite and are connected with the 
larger and more irregular body of the dyke. The whole section exposed 
is a little over a hundred feet in length. The finet' grained portion of 
the dyke, near the walls, shows a very compact dark-green slaty 
rock filled with a multitude of joints, causing the rock to break into a 
large number of small, irregular rbombohedral fragments. Under 
the microscope it is seen to be much altered and very fine-grained. 
It is composed of a ground mass made up of a colourless isotropic 
substance, sprinkled all through with irregular patches and spots 
(micropoikilitic) of a mineral with higher refraction and very high 
double refraction which may be calcite, also occasional laths of a 
low double refractive mineral suggesting felspar. The section is also 
spotted with minute scales of green biotite. Augite, some of which 
is fresb , is present; but one phenocryst with inclusions of felspar was 
noticed decomposed t.o a serpentinous product. Oonsiderable quanti
ties of titanite, some ilmenite, leucoxene, pyrite, apatite, zircon, fluorite 
and lepidomelane are also present. The section represents an alkali 
rock, and is probably allied to the mica-phonolites. 

Other dykes than these above described are also occasionally met 
with, but they have not been examined petrographically. 

CAMBRO-SILUR[AN. 

The transgression of the sea far up the valley of the Ottawa during 
early Palreozoic times, has long been a well ascertained fact, and the 
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character, thickness and fossil remains of the numerous and extensi ve 
Palreozoic outliers have been described. The marine invasion began 
with the shallow-water conditions indicated by the deposition of the 
conglomerate and sandstones of the Potsdam, and ended-so far as 
evidence is afforded by the exposures of strata below :\IIattawa-with 
the Utica. This submergence must have been gradual and of great 
duration, the ocean reaching its greatest depth and extent in this area 
about the close of the Trenton period, when a comparatively rapid re
elevation of the la.nd took place, as indicated in part by the deposition 
of the Utica shale, and ending with the final emergence of the whole 
area to conditions of dry land. 

It seems probable that the depression at present occupied by the Extent <?f 

O R · 1 . h " I " I t" f 1 PalreozoiC ttawa lver, w 110 lU past geo oglCa Ime was 0 muc 1 greater sea. 

extent and importance, formed, during the deposition of the Oambro-
Silurian, a large gulf or arm of the sea, with transverse bays or inlets 
extending far into the interiur of the Archrean plateau of Oentral 
Ontario along depressions which even then existed, anrJ which are now 
occupied by the more important tributaries of the Ottawa. This arm 
of the sea certainly extended as far up the Ottawa as the lIiattawa, 
and small exposures of arenaceous limestones which have escaped the 
forces of denudation occur at interva.ls in the immediate valley of the 
river' between Pembroke and Mattawa. The comparatively deep-
water conditions indicated by the deposition of these limestones, 
which were certainly of much greater extent and volume than at 
present appearing, furnishes strong presumptive evidence for believ-
ing that the sea was continuous in the form of a strait, through the 
valley of the Mattawa River, thus connecting directly with the vast 
interior basin of Western Ontario in which strata of similar age and 
character were being deposited. The Oambro-Silurian known to occur 
on the Manit.ou and Iron Islancis in L!1ke Nipissing, are doubtless 
outliers of the belts of rocks of the same age which outcrop further to 
the west and south-west. 

To the north, up the main valley of the Ottawa, it is perhaps Its northern 

likely that the sea extended as far as the head of Lake Temisc!1ming extension. 

and a short distance beyond, and that strata then deposited lie con-
cealed beneath the Niagara limestones that outcrop on the shores 
and islands of the northern part of this lake. This seems the most 
satisfactory explanation that can be offered, at the present time, to 
account for the presence of numerous often large and angular fra.g-
ments of Oambro-Silurian strata with embedded characteristic fossils, 
that are found lying loose at intervals along the shores of the 
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northern pa.rt of the lake, and which certainly afford no evidence of 
having travelled any great distance from their source. 

CAazy, Birdseye and Black River Fo?·mations. 

On the west side of Iron Island in Lake Nipissing, beds of chocolate
brown and yellowish-gray, coarse sandstone or grit, occasionally becom
ing a fine conglomerate, rest unconformably on the upturned edges of 
the gneissic rocks classified as Laurentian. The rock is composed of 
loosely compacted and rounded grains of quartz more or less abun
dantly coat.ed wit.h hydrous oxide of iron with little or no interstitial 
material. The lowest beds are of a brown colour, with occasional 
lightel' spots from which the iron oxide has been removed, while 
higher beds are yellowish-gray, also showing lighter coloured 
areas. \Vhen subjected to the action of the weather, cUl'ious 
subspherical rings suggestive of cuncretionary action appeal' on the 
exposed surface, but a close inspection show~ no apparent differ
ence either in composition or texture of the part where these are 
developed. Th'e beds 1\.re of good thickness, but would be useless for 
building purposes on account, of the loose and friable nature of the 
sandstone. Little or no calcareous matter is present, which is a rather 
unusual feature, as even the coarse arkose or conglomerative lying at the 
base of the Manitou Islands outliers contains a considerable admixture of 
carbonate of lime. Murray* mentions the finding of loose fra.gments 
of limestone wit,h characteristic Ohazy fossils that possibly overlies 
these sandstones, which may thus represent the basal portion of the 
Ohazy formation. 

The Manitou Islands, five in number, are situated about the middle 
of the wide open space in the eastern part of the lake. The Jargest 
and most northerly of these islands is about a mile in length from east 
to west, and is known as the Great Manitou or N ewmans Island· 
The next in size and importance is the Little Manitou or :Mc Donalds 
Island, while the other three are so small and insignificant that they 
have not been separately named. 

The most southerly of these islands is somewhat less than a quarter 
of a mile long, but only a few chains in width. On the south-east side 
of the island is a dark-brown arenaceous limestone, containing angular 
or subangular fragments and pebbles of the subjacent gneiss. This rock 
is of no great thickness, and passes rapidly upward into a yellowish
gray IIorenaceous limestone. The whole section exposed is of small 
extent and thickness, the beds lying in nearly, if not quite, horizontal 
succession. The shore is strewn with large angular blocks of the 

*Report of Progress, Geo!. Surv. Can., 1853-56, p.125. 
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coarse-grained, yellowish-gray, arenaceous limestone, containing many 
weathered and waterworn fragments of obscure cephalopod-like remains. 
These fragments, according to Dr. H. M. Ami, who has exa.mined 
them, resemble the Eudoceras multitubulatum (Hall) from the Trenton 
and Black River. 

McDonalds Island, or the Little Manitou, is about half a mile in 0 i\1 D 
n I con· 

length from north to south and of no great breadth. At the south- "Ids Island. 

west corner is a small patch of yellowish·gray limestone, occurring in 
beds which have little or no inclination. The only fossil remains 
visible at this locality were fragments representing chiefly the 
siphuncles of orthoceratites together with crinoid stems and casts of 
supposed worm-burrows. Small outlying patches were also noticed 
beneath the surface of the water. 

About the middle of the island, on the west shore, the thickest expos
ure of the whole of these outliers is exposed. The total thickness is 
about thirty feet, the beds showing a gentle inclination to the west. 
At the base is a greenish or yellowish arenaceous limestone holding 
decomposed fragments and pebbles of the gneissic rocks beneath. This 
is overlain by a yellowish, arenaceous limestone, comparatively free 
from coarse fragmental material, which in turn gradually passes up
ward into gray limestones and shales holding numerous fossil remains. 
The orthoceratites are characteristic and numerous, and one specimen 
obtained must have belonged to an individual over six feet in length. 

The following lists of fossils have been prepared by Dr. H. M. Ami 
from collections made by myself and my assistant, Mr. A. M. Oamp
bel1:-

Palceophyllum or Columnaria, imperfectly preserved. 
Amplexopora, sp. 
Coscinopora n) sp. 
Monotrypella quadrata, Rominger. 
Pachydictya acuta, Hall. 
Plectambonites (7) sp. 
Zygospir'a rectwvirostra, Hall, 
Or'this tricenaria, Oonrad. 
Eafinesquina Of. E. alternata. (Emmons), 
Trochonema umbilicatum, Hall. 

Small exposures of the basal conglomerate and overlying arenaceous Fossils from 

limestone occur on the west side of the Great Manitou Island, these Grea.t 

k d·· h 5° h'l h h h d ManItou roc s lppmg sout < ,w 1 e on t e sout s ore, near the 01 wharf, Island. 

is a small outcrop of arenaceous limestone dipping east at a low angle. 
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From these exposures the following fossils were obta.ined :
Stromatocerium rugo8um, Hall. 
Col'umnaria Halli, Nicholson. 
Fragments of crinoidal columns not determinable. 
Ptilodictya falcifo?'mis, Nicholson. 
Rafinesquina Cf. R. alte?"nat(~, (Emmons). 
Zygospira ?'f)curvirostra, Hall. 
ZygOlfpira (7) sp. undet. 
Lophospira bicincta, Hall. 

" sp. type of L, helicteres, Salter. 
111aclurea (7) sp. undet. 
Actinoceras sp. Cf. Act'inoceras Bigsbyi, Stokes. 
Endoceras, sp. 
Orthoceras, sp. Probably a new species of the type of Orthoceras 

mpax, Billings, This may be referable to the gellus Cameroceras. 

Trenton. 

Between Deux Rivieres and fiiattawa, are several small comparatively 
flat-lying exposures of sandstones and limestones resting upon the 
Laurentian gneiss close to the edge of the river, that are com
pletely covered during times of freshet. The sections exposed are of no 
very great thickness or extent, the beds dipping in a southerly direc
tion at a low angle. The most important of these outliers is the one 
situated on the north side of the river about four miles above 
Deux Rivieres. The basal or sandstone beds formerly furnished 
material fot· the manufacture of grindstones of an excellent quality 
while local lime-kilns utilized certain portions of the higher beds 
exposed in this escarpment. 

About six miles below Mattawa, two small outliers of a light
yellowish and purplish, gray-weathering arenaceous limestone are seen 
in the north bank of the Ottawa River, containing abundant 
fossils characteristic of Lower Trenton period. Besides the rock 
in situ, the beach in the vicinity of these outliers contain a large 
number of somewhat water-worn blocks of these fossiliferous strata. 

The following list of fossils has been prepared by Dt'. Ami from a 
collection made at this locality. 

Receptaculites occidentalis, Salter. 
Crinoidal fragments too imperfectly pre8erved for identification, but 

may belong to Glyptocrinu8. 
Pmsopora Selwyni, Nicholson, (Pmsopo1"a lycoperdon, Vanuxem.) 
Streptelasma corniculum, Hall. 
Frondose monticuliporoid (section required for identification.) 
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Branching form of monticuliporoid. 
Obscure monticuliporoid form, probably related to Solenopora (Cf. S. 

compacta, Billings.) 
Strophomena incurvata, Shepard. 
Rafiesqnina alternata, (Emmons). 
Or this, sp. Cf. O. tricenaria, Salter. 
Orthis (Dinorthis) proavita, W. and Sch. 
Zygospira recwrvi1'ostra, Hall. 
Young of Murchisonia (possibly Lophospira oicarinata, Hall.) 
Fragment of trilobite too imperfectly preserved for identification. 

SILURIAN. 

Clinton and Niagara. 

The rocks of this aae exposed on the shores and islands of Chara~ter and 
,.., , affi III tIes of 

the northern portion of Lake Temiscaming, have been of excep- the Silurian 

tional interest to geologists ever since their discovery and description strata. 

by Logan in 1845*. Geographically, this outlying patch is so widely 
separated from any locality where rocks of similar age are now known 
to exist, that it has been a question whether it is indicative of an area 
of marine submergence connected with that in which the fossiliferous 
strata of Hudson Bay were deposited, or whether it was in some way 
connected with the Niagara basin to the south-west. It has been 
previously asset·ted that these rocks belong rather to the great northern 
trough :!onnected with Hudson Bay, of which they are probably an 
outlier, and the absence of all stl-ata of Niagara age in the region 
bordering the lower Ottawa has served to strengthen this belief. 
Although in lithological character and colour the rocks of similar age 
exposed on Temiscaming exhibit a marked ~imilarity to the Niagara 
exposed further to the north, the rich and varied fauna characteristic 
of this outlier presents no corresponding resemblance, but rather a close 
analogy with the Niagara formation of south-western Ontario. 

It has been shown that a pronounced similarity exists both in l~auna unlike 

lithological character and fossil remains between the Niagara of the ~~~tsifu~.f~~~
Winnipeg basin and that exposed in the vicinity of the Churchill on 
Hudson Bay, although the!le areas are now widely separated, while 
both present organic forms that are entirely lacking in the Temis-
earning outlier. These facts, therefore, seem to prove that the seas 
in which the Niagara sediments of the Winnipeg basin and of Hudson 
Bay were deposited were practically continuous, while both were sep-
arated from the Temiscaming basin and the region to the south·west. 

·'Repor t of Progress, Geol. Surv. Can. 1845·46, pp. 69·70. Geology of Canada (1863), 
pp. 334·336. 

t Geology of Canada (1863), p. 334. 
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The strata forming the Temiscaming outlier occur in the form of a 
shallow synclinal trough, occupying somewhat more thfl.n the breadth 
of the lake, which is here about six miles, and extending from 
the northern end of Moose or Bryson Island, north-westward 
beyond the confines of the present map. On both sides of the 
lake the rocks incline towards the water at varying angles, de
pending on the character of the shore-line; although in general 
the dip does not exceed 100, and angles of lesser amount are far 
more common. On Mann or Bl.lrnt Island, as well 8.S on the 
peninsula to the north, the limestones show a very gentle westerly 
inclination of between one and two degrees, while on Percy Island,'k 
near the west shore, the rocks are very nearly if not quite horizontal. 
It is thus evident that any section made must of necessity be 
more or less ideal and any thickness based on the observed angles of 
the dip is sure to be misleading .. The whole thickness exposed in any 
one section is somewhat less than 150 feet, and it 5eems certain that 
the total amount of the Niagara exposed on this lake cannot be greater 
than 300 feet, and may be considerably less. The occurrence of loose 
angular fragments and slabs of grayish dolomite, resembling that 
exposed in the vicinity of Lake Huron and Nipissing and containing 
characteristic Trenton fossils, has been noticed. t These are distributed 
at several points on the shores of the lake and specimens were collected 
from the north-east shore of Ohiefs Island. Although their source has 
not yet been ~scertained, the angular character of the fragments and 
their abundance shows clearly that this cannot. be far distant. The 
lake is here over 200 feet in depth and it is just possible that below 
the Niagara limestone and concealed beneath the waters of the lake 
there exists an area of Oambro-Silurian rocks. This, however, can 
only be ascertained by boring, as no exposures of these rocks were 
encountered, although a diligent search was made with this object 
in view. 

The relatively smaller quantity of conglomerates and sandstones, 
characteristic shallow water deposits, and the rapid alternation from 
these coarser clastics to the fine-grained limestones indicative of deep 
water deposition, point to a rather sudden marine invasion; while the 
comparatively great volume of strata remaining shows a prolonged 
submergence. The fine·gl'ained character of most of the limestones 
show that their deposition took place in a quiet arm or extensi.on of 
the sea, not affected by the open ocean, while the abundance and char-

.• So called in honour of Captain Walter Percy of the steamer lJ'feteo,' plying on 
this lake. 

t Geology of Canada (1863), p. 335. 



BARLOW. ] SILURIAN. 125 I 

acter of the fossil remains are ample testimony of the genial charactet· 
of its waters. 

As exposed on the west side of Wabis Bay, in the north-west. corner Conglomel'-
. . .. d £ ates and sand -

of the lake, the lower portlOn of this formatlOn IS compose 0 a loosely stones. 

coherent sandstone or grit alternating with thinner beds of a fine con-
glomerate, with pebbles chiefly of Huronian qual'tzite, most of which 
have a thin coating of yellowish or brownish iron oxide, while the matrix 
consisting of similar material in a finer state of division, contains a slight 
admixture of calcareous matter. The actual contact between this and 
the underlying slate of the Huronian is not seen, although only a few 
yards intervene between the exposures of the two rocks. 'fhe existing 
relations can, however, be made out pretty clearly, for while the com-
pact and rather massive slaty rock which here repre~ents the Huronian 
occurs in exposures with more or less rounded 01' hummocky outlines, the 
arenaceous strata of the Niagara dip off or away from these hillocks 
at an angle of 5°. 

At Haileybury, on the western shore of the lake, close to the wo,ter's Limesto,:,e 

d d . f h h· I . 11 f I· ht nE'.tr Halley e ge an croppIng out rom t e s mg e IS a ~ma exposure 0 Ig - bury. 

yellow fine-grained limestone, without visible fossil remains, dipping 
north-east 25°. The discovery of limestone with the general contour 
of the country in its vicinity, seem to suggest that a small patch of 
Niagara extends northerly along this shore towards vVabis Bay, being 
perhaps three miles in length by about a quarter of a mile in breadth, 
underlying the clay which here effectually conceals any roch which may 
be bencath. 

Further south, on Pel·cy Island, which is only a few chains in length Fossils frol1l 

d . d f h . h d Percy I sland. an IS separate rom t e western mamland by a very s allow an 
narrow channel, the rock exposed is a light-yellowish limestone, pre-
senting a very uneven Ot' cavernous surface as a result of unequal 
weathering. The strata are nearly if not quite horizontal and weather 
from yellow to brown or almost black, as a result of the iron present. 
Shells of various species of brachiopods are somewhat numerous. A 
number of the fossil remains collected, have been determined by Dr. 
Ami, as follows :-

Clnthrodictyon fastigiatum, Nicholson. 
Favosites Gothlandica, Lamarck. 
Syringopora verticillata, Goldfuss. 
Crinoidal fragments. 
Leptcena rlwmboidalis, Wilckens. 
Atrypa reticularis, Linnreus. 
Me~·istella, sp. 
Anoplotheca hemispherica, Sowerby. 
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Pterinea, sp. 
Also branches of obscure MonticuJiporidre. 

This fauna represents the Clinton or base of the Niagara or lower 
part of the Silurian. 

The northern and western points of Chiefs Island, rise into compara
tively high ridges of massive quartzose sandstone or quartzite-grit 
which present the usual rounded and glaciated outlines. Sheltered in 
the bay intervening between these two points is a small patch of boul
der conglomerate, composed of sub-angular masses derived from the 
underlying quartzite. Th'lse are imbedded in a calcareo-arenaceous 
matrix composed chiefly of pebbles and finer material, the whole repre
senting evidently a boulder-strewn beach covered by later sediments of 
the Niagara formation. The surface of thE' quartzite on which this con
glomerate rests, presents the hummocky character so common in the case 
of the hard Archrean stra,ta, the irregular cracks and depressions being 
filled by the conglomerate. Subsequent glaciation has removed much 
of the material, so that the ex.posure now presents a plane surface with 
a more or less net-like structure, the framework being represented by 
the finer arenaceous cement while the meshes or interstices are occupied 
by truncated sections of quartzite boulders as well as of the rounded 
hillocks or the solid rock beneath. Some of the boulders present in 
this conglomerate were evidently large concretions, as they exhibit 
concentric structure and weather very rusty owing to the disintegra
tion of the large proportion or iron present. The finer cementing 
material, while relatively much smaller in amount than the peebles and 
boulders, is always or a greenish or yellowish colour and fl'equently 
contains comls and orthoceratites. The action of the weather has par
tially obliterated the glacial strire on this finer matrix, but the sections 
or the quartzite boulders and hummocks exhibit these markings in great 
perfection. 

On the south-western' shore of Chiefs Island, is another small patch 
of a finer grained conglomerate, the . pebbles of quartzite being less 
numerous and of much smaller size, while the matrix contains much 
more calcareous matter. The rock dips south-east < 5°. 

A number of rather badly preserved fossils were secured at this 
locality, which have been named as follows by Dr. Ami :

Halysites catenularia, Linnreus. 
Colttmnaria, sp., with very irregularly disposed horiwntal tabulre. 
Zaplllrentis, sp. 
Streptelasma or Caninia, sp. 
Rhynchonella, sp. 
MU1'Chisonia, two species. 
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Euomphalu8, very large species. 

Discosorus. Cf. D. conoideus, Hall. 

127 I 

The above fauna represents the Clinton formation or lower portion 
of the Niagara. 

On the eaRt side of the lake, from the point south of Chiefs Island to Outliers on 
. h' 1 h f'l £ p' h" P . h h . eltst side of WIt In ess t an a quarter 0 a ml e rom lC t: omt, t e s ore IS lake. 

occupied by a narrow fringe of the basal conglomerates and sandstones 
of the Niagara. The coarser beds are of the boulder conglomerates 
already described, representing simply a talus of angular and su b-an-
gular fragments detached from the elevations in the immediate vicinity 
of the exposures, consolidated together by a finer grained arenaceous 
cement of a yellowish colour in which are also embedded fragments of 

corals and orthoceratites. 

This boulder conglomemte passes upward into a fine conglomerate 13asal con-
. I db' d h . fi 11 II' h glomerate. In turn rep ace y a coarse grIt, an ecomll1g na y a ye OWlS 

rather friable sandstone. These beds run in long undulating curves, 
closely following the general outline of the underlying quartzite 
with a general westerly dip at angles varying from 10° to 15°. The 
action of the waves has in places caused this to disintegrate very 
unevenly leaving a rough pitted surface. At Piche Point and for some 
distance north, the Huronian quartzite is left entirely denuded of these 
deposits. 

In the bay to the south of Piche Point and between this and Arenaceous 

W right's silver mine, there are two small patches of thinly bedded limestone. 

light-yellow arenaceous limestone dipping in a southerly 01' south-west-
erly direction < 5°, immediately south of Wright's mine is another 
small patch of simila.r arenaceous limestone dipping south-west < 9°. 

On the east shore of the lake, nearly opposite Bryson Island, 
there are two more small patches of the arenaceous limestone exposed 
at the shore, wrapping round the hummocks of Huronian quartzite and 
dipping in a southerly or south-westerly direction < 5°. None of 
these small patches of limestone contained any visible fossil remains. 

On Burnt or Mann Island, a·s also on t.he two smaller islands Main lime

between this and Bryson Island (Oster and Brisseau islands), as stone area. 

well as on the high promontory separating Wabis and Sutton bays in 
the northern part of the lake, are exposed the limestones and shales 
that represent the deep. water deposits of this period. The limestone 
is of a pale-yellow or cream colour, weathering whitish, and varies 
in thickness from a few inches up to two feet or over. Some of the 
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beds are very fine-grained and of rather even texture, and it is 
possible that· some parts may prove to be sufficiently uniform for use 
as lithographic stone. As a building stone it is of excellent quality. 
These limestones, on the north shore of the lake at Dawson Point, dip 
a little south of west at an angle of between one and two degrees, 
rising into cliffs of over a hundred feet in height on the west side of 
Sutton Bay, and forming a somewhat elevated rocky plateau with a 
gentle westerly slope, corresponding mainly with the angle of dip 
towards Wabis Bay. The east shore of Mann Island presents a some
what similar, though much lower escarpment, while the western shore 
is a gently shelving beach, which at low water reveals consider
able areas of the almost horizontal limestones. Some of the beds con
tain a considerable proportion of silica of a cherty character, and all 
the fossils are more or less silicified. The action of the weather 
causes them to stand out in relief and often displays their minute 
structures perfectly. A large collection of these fossils was made 
along the western shore of .:\1ann Island, comprising the following 
forms as determined by Dr. Ami and Mr. L. M. Lambe :-

Bythotrephis (Chondrites) gracilis, Hall 
" Of. B. palmata, Hall. 

Clathrodictyon fastigiatum, Nicholson. 
Cyathophyllum artic1~latum, Wahlenberg. 
Zaph1'entis Stokesi, Milne-Edwards and Haime. 
Favosites Gothlandica, Lamarck. 
Alveolites Niagarensil!, Rominger (non Nicholson). 
Cladopora crassa, Rominger. 
Syringopora verticillata, Goldfuss. 

" bifurcata, Lonsdale. 
Halysites catenularia, Linmeus. 

" compacta, Rominger. 
Lyellia affinis, Billings. 

" Americana, Milne-Edwards and Haime. 
Thysanocrinus liliijormis, Hall. 
Dendrocrinus longidactyl1~s, Hall. 
Taxocrinus n. sp. 
Lichenalia concentrica, Hall. 
Phcenopora expansa, Hall. 
Trernatopara sp. 
Orthis (Dalmanella) elegantula, Dalman. 
Orthis calligramma, Dalman. 
Platystrophia bifarata, var. lynx, Eichwald. 
Strophomenoid shell, type of Rafinesquina. 
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Stropheodontc6 sp. (~n. sp.) 
Leptcena rhomboidalis, vVahlenberg. 
Atrypa reticularis, Linnreus. 

" intermedia, Rail. 
Trematospira sp. 
Pentamerus oblongus, Sowerby. 
Euomphal~Ls alat~6s, Risinger. 
iVlurchisonia sp. 

" subulata, Rail. 
Discosorus conoideus RaIl. 

" gmcilis ? Foord. 
01·thocems, sp. 

" sp. Cf. O. virgulatum, Hall. 
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Orthoceras Cf. O. Cadmus, Billings. Of. O. sub-cancellatum, RaIl. 
Actinoceras vertebratum, RaIl. . A. Backi, Stokes. 
Calymene Niagarensis, Hall. Probably identical with Ca~Jmen(J 

Blumenbachii, Brongniart. 
BeYl'ichia, sp. Cf. B. lata, RaIl. 

PLEISTOCENE. 

The Pleistocene history of this and adjacent regions seems to be in Main division 

th . d' . 'bl' t (1) Th t £ J ' f of Pleistocene. e mam IVISl e mto wo parts. a 0 great accumu atlOn 0 

snow and the production and maintenance of a confluent ice-sheet. 
This is believed to have been accompanied, if not caused, by a vast 
regional uplift, increasing in amount to the north-eastward. Following 
this came (2) a profound submergence, during which time the ocean 
invaded a large portion of the Ottawa valley, forming a marine 
gulf, rivalling in extent and depth similar encroachments made by the 
sea during portions of the Palreozoic. The researches already made 
seem to show that channels may have connected that portion of the 
ocean covering the St. Lawrence and Ottawa valleys with that existent in 
Hudson Bay, while the marine invasion may even have been continuous 
over a vast inland basin represented at present in part by the area of 
the Great Lakes. 

Taylor, Chalmers, Gilbert, Wright, Spencer and others have Subsiden<.>es 

been at work in this and neighbouring districts connecting and ~:::!~;~ by 

correlating the beaches representing the various stages of this submerg-
ence, but it is only possible within the scope of the present report to 
point out in the most general way some of the important results 
obtained. Taylor has shown that immediately following the retire-

9 
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ment of the great ice-sheet which marked the first part of the Pleisto
cene, and to which reference will shortly be made, an important strait 
or arm of the sea covered the Mattawa and Temiscaming valleys, while 
later, as the flood subsided and the ice receded from parts of the area 
previously held by it, most of the waters of the Great Lakes emptied 
for a considerable time eastward into the Ottawi\. through the Mattawa 
valley. Beaches marking the successive stages in the subsidence are 
well exposed on the hillsides to the north and south of Lake Nipissing, 
especially in the vicinity of North Bay, where they were found and 
described by Taylor and Wright, while the valleys of bot,h the Mat
tawa and OttawlJ, rivers present many evi:lences of having been occu
pied for a somewhat protracted interval by a stream rivalling, if not 
exceeding, the St Lawrence in volume. 

In the present report, the existence is assumed of a vast superincum
bent glacier, of which the chief gathering-ground, as indicated by exist
ir:g strial and distribution of drift material, was situated directly over 
the wat·ershed between Hudson Bay and the St. Lawrence River. This 
hypothesis appears to offer the most satisfactory and comprehensive 
explanation of the various phenomena, while at the same time it is one 
in accord with views that have already received most general recognition 
among students of Pleistocene geology. 

Although thus generally agreed as to the agency producing the vari
ous results encountered, a considerable diversity of opinion exists 
among geologists as to whether the large number of observations 
already made can be adequately explained on the theory of one great 
ice-flow with minor oscillations or of several distinct epochs of glaciation, 
each with its own proper ice-mass and separated from one another by 
interglacial periods during which much milder climatic conditions pre
vailed. The information obtained from the examination of this district 
is not sufficient to afford it basis of argument in favour of either view. 
It is, however, easy to understand that while areas situated near the 
extreme border of the ice-sheet may have enjoyed comparatively long 
interglacial periods, during which the climate was of such genial 
character as to permit and favour the growth of a somewhat luxuriant 
vegetation, others, in regions further removed to the north-east and near 
the centre or centres of accumulation showed very little, if any, 
amelioration of temperature. The divergence in existing strial observed 
throughout this district seems perfectly explicable on the theory of 
differing phases of one great glacier, with comparatively short interven
ing lapses of time during its temporary recession and subsequent 
re-advance. 
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As the position of these first-formed ice-masses would of recessity be yVbere glaac-
lers were rst 

largely determined by the position of the highest land thw existent formed. 

in this region, it is probable that very early in the Glacial period there 
were two main gathering grounds or centres of dispersion for such ice. 
These would be situated respectively in the area to the north-west of 
Lake Temiscaming, in the vicinity of the "Great Bend" of the 
lVlontreal River and the high quartzite ridges to the west of Lady 
Evelyn Lake, and on the high rocky hills known to exist in the 
vicinity of the height-or-land to the north-west of Lake Temiscaming. 
It is probable that early in the ice age these local centres sent out Traj,ces1°f. 

ear y g aClers. 
,glaciers which flowed over the lower lands and valleys to the south 
and may have been the cause of some or the strire observed on the 
rock-surfaces exposed in the valley of the Montreal River, as well as on 
the shores of Lake Temiscaming_ Although it is possible that all 
.such evidences may have been so obscured in the profound general 
glaciation which followed as to render their recognition and correlation, 
matters of extreme difficulty. We may suppose that local glaciers of 
the kind above referred to, increasing under favourable conditions, 
eventually coalesced as parts of one great ice-sheet, of which the 
distributing centre may have been gradually shifted eastward towards 
the neighbourhood of Opasatika and Labyrinth lakes on the canoe-
Toute to Lake Abitibi. There is likewise sufficient evidence, afforded 
by a study of the later striations, that must have been caused by 
:temporary re-advances in the waning ice-sheet, that this eastward 
shifting of the main gathering-grcund must have slowly continued, 
while the final recession was almost directly north-east. 

It is now a well ascertained fact that the motion of ice is one result- Conditions 
. . determining 

ing from its plasticity, resembling substantIally the movement whlCh direction of 

obtains in an extremely thick and viscid fluid when spread upon any motion. 

surface and a supply of ft'esh material constantly added. It is ,there-
fore obvious that any inclination, however slight, of the underlying 
,surface or the interposition of natural barriers at or near the sourCf-S 
of supply were in the first instances the determining causes of the 
general direction of the ice flow. This onward motion once imparted, 
was continued and depended subsequently not so much on the nature 
,of the land surface on whi.ch the glacier reposed as upon the general 
slope of the upper surface of the glacier which inclination was imparted 
as a result of the unequal accumulation of material at the centres of 
dispersion. To the north and north-east of Lake Temiscaming the 
various passes, or valleys leading northwards across the height-of-land 
;al'e a little less than 1000 feet above the sea, although the rocky ele-

9! 
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vations in the immediate neighbourhood rise in general from 200 to 
500 feet heigher, while some of the hills in the vicinity of Labyrinth 
and Opasatika lakes show an elevation of over 600 feet above the 
surrounding lakes. If added to the general slope thus obtained be 
taken, the rise consequent on a differential uplift gradually increasing 
in a northerly direction, the resulting slope would be sufficient to 
compel a somewhat rapid south-westerly flow in any glacier formed in 
this vicinity, while in addition it is probable that an ever increasing 
supply of icy material to the north-east, might so accelerate this on ward 
motion that even the interposition of such formidable natural barriers 
as the deep gorge of Temiscaming must have been, with its steep 
opposing slope, only served as temporary checks. 

This great ice-sheet acted as an important agent of transportation, 
catching up and carrying forward large quantities of clay, sa.ud, gravel 
and boulders from the higher elevations on the north to fill up the 
various inequalities of contour existing further south. The drift 
material, though varying very much in this region, is as a rule very 
coarse on the higher levels and on the hill-sides facing towards the 
south and south-west. On these higher levels the ground is very 
much encumbered by more or less rounded or subangular boulders 
which usually do not show transportation from any great distances; 
although by a careful comparison of the material of this drift, it was 
ascertained that many of these loose fragments had been carried as 
much as fifty or sixty miles, in a direction closely corre~ponding with 
the striation marking the maximum extension of the ice-sheet over 
this district. Thus, loose fragments of the buff-coloured limestone 
with characteristic nodular cherty matter, known to occur in a patch 
of somewhat limited area in the vicinity of the northern part of Lake 
Teruiscaming, were found on Marten or Crooked Lake in the town
ship of Gladman, a distance of over fifty miles from where such rock 
is now found in place. The distribution of these characteristic frag
ments which are an especially valuable criterion of the direction of ice
flow, on account of the known limited extent of this Silurian outlier, 
shows that the agency which affected their transportation had a 
direction of movement varying from S. 7" W. to S. 18° W., thus 
agreeing very closely with the most abundant and pronounced strire. 
On Lake Nipissing, the various shales and gt'eywackes characteristic of 
the Huronian exposed in the area of the Lake Temiscaming map-sheet, 
are rather plentifully represented among the loose boulders fringing 
the shores. 

The stratified sands and clays so abundant in the area to the north 
of Lake Nipissing, as well as those in the vicinity of the Veuve River, 
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were probably deposited very rapidly from streams issuing from the 
margin or front of the retreating glacier, as was likewise no doubt 
the case with the thick and widespread deposits of stratified clay 
which forms such extensive flats in the region bordering the northern 
portion of Lake Temiscaming. The terraces characteristic of the occur
rence of these clay deposits to the north of Lake Temiscaming, merely 
serve as mark accentuating the various stages or haltings in the ice
sheet, of which the margin was buried beneath the rising waters, thus 
permitting and even favouring such a mode of deposition of thfl englacial 
detl'itus. Especially along the course of the Ottawa and Temiscaming Moraines. 

valley, the region exhibits frequent great accumulations of morainic 
debris marking the recession of the ice-lobe occupying this deep and 
important depression. These deposits from the drift-laden glaciers 
are described in some detail in the geological description covering the 
area immediately bordering these topographical features. 

Besides the removal and transportation of boulders, gravel and Glaciation of 

other material, there is abundant evidence everywhere of considerable rock-surface. 

abrasion of the surface produced by the passage of the ice-sheet acros~ 
this district. Throughout the whole area covered by the accompanying 
map-sheets, most of the rocky elevations have been smoothed and in 
many cases even polished, while scratched or striated surfaces are also 
common. TheBe strire are usually long, more or less parallel scratches, 
varying in size from extremely fine lines which can often only be 
detected by very ClOS6 scrutiny, to furrows several inches in depth and 
width. They have in general a somewhat constant direction except in 
tbe vicinity of deep and narrow valleys, where they frequently show con-
siderable divergence from the average direction of the district. Many 
of these strire consist of a series of irregular, curving and often faint 
scratches, as if occasioned by an uncertain or intermittent action while 
some of the deeper and more pronounced furrows exhibit irregular 
broken cavities at intervals in their course as though produced by a 
" bumping" action caused by hitches in the rocky implement produc-
ing them. 

Ledges and ridges which have been long exposed to the action of the Differenc!*' in 

h II ll 't 1 'd f h . . preservatIon. weat er, usua y revea 1 t e or no eVl ence 0 sue stl'latlOn on account 
of the sub-aerial decay to which the rock has been bubjected, while, on 
the contrary, rock exposures which have been but lately denuded Of 
their overlying soil, as well as those portions of the rocky shores of the 
various lakes and streams exposed only between extremes of high and 
low water, usually exhibit such markings in great perfection. The 
various gneisses and granites of the Laurentian areas are so faintly 
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marked, if at all, that the direction of the striffi can seldom be ascer
tained with any degree of certainty. There seems no reasonable doubt 
that such markings were originally present, as under the favourable· 
conditions already mentioned they are often plainly discernible, but as 
a rule pro16nged atmospheric decay has so acted on exposed surfaces of 
these rocks that their surfaces have becom€ roughened. On the other 
hand on exposures of Huronian rocks such as slate, greywacke, quartzite 
and especially diabase and gabbro, these gla.cial markings are very 

Strire in frequently to be observeci in all their pristine freshness. In many locali
~Jifferent bear- ties, r;articulal'ly in the area covered by the Lake Temiscaming sheet, 
mgs. . 

Probably due 
to different 
perieda. 

. there are two, three and even four sets of stl'lffi on the same rock-surface, 
differing somewhat in direction and marking as a rule hut slight changes 
in the direction of the ice-flow, during successi ve re-advances of the ice
sheet. The correlation of such striffi is usually exceedingly difficult and 
unsatisfactory, as the intervening lapse of time denoted by these 
divergences was doubtless of comparatively short duration. 

It is probable, as has been stated, that early in the ice age glaciers 
of the alpine type occupied the high hills of diaba&e and gabbro in the 
vicinity of the height-or-land immediately west of the canoe-route 
between Lac des Quinze and Abitibi, as well as on the high ridges of 
quartzite-grit , to the west of Lady Evelyn Lake, of which Maple 
Mountain is the most prominent eminence, The striffi which have the 
closest correspondence with the general trend of the valley of Lake 
Temiscaming and the Ottawa River were possibly caused by such a 
local glacier, as these markings are earlier than those which trend to 
the east on the one hand or to the west on the other. The striffi 
marking the main advance of the ice-shep,t in this region show a 
general trend of about S. 14° W., but many of the observations noted 
present a marked divergence from this general direction, especially 
those made in the vicinity of lakes and streams where these ice mark
ings show an unfailing tendency to conform very closely to the direction 
of the inclosing valleys. 

Ohange from The earliest of these ;outh-westerly ice markings are those which 
~~~~ to south- run nearly south, the direction of ice-flow showing a gradual change in 

the direction of successive re-advances, following temporary recessions, 
from a little west of south to almost directly south-west. 

Strire follow- In the area covered by the northern and central portions of the Lake 
ing valleys. Temiscaming sheet, there are many lakes whose general trend 

makes but a small angle with the average direction of ice-flow 
while their containing valleys are narrow, rocky and steep. The 
northern part of Temagami, Waibikaiginaising and Wakemika lakes 
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may be cited as examples where the glacial strire show a general direc
tion of a little east of south, in this respect showing the marked influence 
of topographical outline. 

In the subjoined list, which is necessarily brief and incomplete, con- List of strire. 
sisting of observations made during an exploration whose primary object 
was to map out and report upon the various subdivisions of the Al'chrean 
rocks, an attempt has been made wherever possible to tabulate in 
regard to their age the various stl'ire observed. Where two, three, and 
even four sets are noted as occurring on the same rock-surface, the 
order in which they appear is believed to r epresent, with approximate 
accuracy, their relative ages from the oldest to the most recent. 

List 01 Glacial Strice. 

Lake Temiscaming. 

Wabis Bay, west shore of, On lot 10, can. V. Bucke Township ... {~l~\~ 
Wabis Bay, east shore of, on lot 2, can. I. Harris Township. .. .. S 19° E 
Sutton Bay, north·east shore of, on lot 8, can. V. Harris Tp .. .. " S 51° E 
East shore, west of Abbika Creek, on lot 38, can. I. Guigues Tp. . S 810 E 

. {S 36°E Chiefs Island, east shore of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 66° E 
Chiefs Island, north shore of . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. S 66° E 

Chief~ Island, west shore of .... .. ... .. . ......... . ...... ......... {I ~i: ! 
East shore, on lot 31, can. I. Guigues Township . .. ... ... . .. .... S 32° E 

P iche Point, south of, on lot 12, con. I. Guigues Township . .. ... . {~ ~~: ~ 
East shore, north of 'Wright's mine, on lot 7, con. II. Guigues Tp. {~~~: ~ 
Wright's mine, (Lake.Tef,liscamin§· Silver Mine) on lot 62, con. I.. {~~i: ~ 

Duhamel TownshIp Block A ............................... S 60° E 

Joanne Bay, east shore of, on lot 58, can. I. Duhamel Township .. {~f~\~ 
. {S 26° E East shore, on lot 54, con. I. Duhamel Township. . .... . . .. .. .. .. South 

East shore, at N arrows with Bryson Island on lot 44, con. I. Duha· 
mel Township ............................................... S 210 E 

East shore, opposite Drllnken Island, on lot 31, can. I. Duhamel 
Township .... . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 4° W 

'Vest shore on lot 14, con. IV. Lorrain Township ... . ... . ... ... . . S 4° W 
West shore on lot 12, con. VI. Lorrain Township. . . . . . . . . . . . . . .. S 21" E 

W est shore on lot 11, con. VII. Lorrain Township. . ...... . ..... {~ i~:~ 
W est shore, on lot 15, can. 1. Bucke Township ............ . ..... {~M:~ 
Laperriere 'Bay, north shore of, .~ a mile east of old H. B. CO'S{S 21° E 

post, on lot 7, can. II. Duhamel Township. . .. . . . . . . . . . . . . . . S 6° W . {S 17°W Islet near east shore about 1 mlle south·east of Roche McLean. . . .. S 320W 
Roche McLean, near west shore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 10° E 
West shore opposite Roche McLean.............................. S 4° E 
West shore l~ miles north of :Montreal River...................... S 4° W 

. . {S2l"E West shore 1 ·~ miles south of Montreal RIVer. .................... S 190W 
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QuinzA River. 

Islet opposite North Temiscaming, P. O. N ear south-east shore .. {~ ~i: ~ 
At second rapid above Lake Temiscaming ....... . ............... S 50° E 
On new road to Lac des Quinze, 6 miles east of First Rapid on 

River des Quinze.................. .......................... S 47° E 

Lake Temagami. 

{
s 4°W 

North East Arm, west end of portage to Caribou Lake.... ........ S 14°\Y 
S 19°W 

North East Arm, I sland in south narrows, two miles weHt of portage 
to Caribou Lake. . . . .. .. . . .. . . .. . . .. . . . . . . .. . . . .. .. . .. . . .. .. S 16°W 

Nor~er~~:~n 1~la;,ls~~~ . ~.e.~,~ . s~~~~ . . s.~ore,. ~ . . ~.i~~. s~~~~:~~~~. ~~ {~ ~g:~ 
North East Arm, island east of Broom Island................ .... S 14°\V 

Nor~~l~:dt. ~~m:. ~~~~t . ~~. ~~ut~. ~ hol'.e ~. mil~ .o.out~-.e.a.s.t ~~ ~~~~~ {~ 2~:~ 
Ko-ko ko Bay, East shore of, 1~ miles south of north end . . . . . . . . .. S 9'W 
Ko·ko-ko Bay, Islet neal' centre! 2k miles south of north end...... R 14°W 
Ko-ko-ko Bay, Islet nea·r west SIde, 3~ miles south of north end. . .. R 8'\Y 
Ko·ko·ko Bay, East shore of, 3~ miles south of north end. . . . ... . .. S 6°'V 
Ferguson Bay, east side, near southern end. . . . . . . . . . . . . . . .. . . . . .. S 1" E 

Ferguson Bay, point on west shore l:l:miles south of FergusonPoint{~ ~:\~ 
Sandy Inlet, point on south-east shore~ mile ea'lt of Ferguson Point {~ l~: ~ 
Sandy Inlet, north·east shore, neal' mouth of Annima-nipissing River{~ 1~: ~ 

Whte,3~:. Bay: .e~st .~~~':~'. ~~ m.i~~~ ~~~'~h . ~f . ~re~l~ .fl'O~ .~h~~efish {~ 1~:\~ 
Whitefish Bay, point on west shore ~ mile south-west of creek from 

Whitefish Lake..... . ... .. ...... ................... . . ... S 28' E 
Whitetish Bay, islet in, nearly 1 mile south of creek from WhitefishJS 1° E 

Lake .................. . ................................ lS 16° E 

North Arm, Point on west shore, i mile south of Deer Island . ... {~1~: ~ 
South 'Vest Arm, island near north end of.. .. .. .... .... ... . . .... . S 19° \V 
South West Arm, east shore of, 2 miles south-west of Narrows (S 9°"1 

Island ................................................. 1. S 19° W . {S 1°W South-west Arm, east shore of, 5 miles north-west of south end .... S]40 'Y 

{
s 4°W 

Islet, 11; miles south-west of Hudson's Bay Cos post..... .... ...... snow' 
S29' W 

I slet 1£ miles east of Hudson's Bay Co.'s post. . . . . . . . . . . . . . . . . . . . S go \V . . {S 1° E 
Islet near north end of Island Bay .. . . . . .. .... . . ... ......... .... S 12'VV 

S29'W 
Portage near south end of McLean Penin~ula. . . . . . . . . .. .... . .... S 4° \V 

. . JS24°W High Rock I sland, south-east shole of. ...... . ... . ..... . .. ... .. ... l S 29° ~Y 

Cross Lake. 

West shore of lake, 1! miles south of Temagami River inlet....... 8 5° W 
North point of island, Iii miles south of Temagami River inlet.... S 3° W 

(S 2° E East shore of same island, 2 miles south of 'femagami River inlet. '1.8 7° W 
West shore, ~ mile north of TemagamiRiver inlet.. . . .... ... . . . . S 13' W 
West shore, Ii miles south of Temag'ami River inlet .............. {~ fa ~ 
Small island near west shore 1~ miles north of Temagami River inlet. {~ i~: :; 
Point on west shore l!i miles north of Temagami River inlet. . . . . . S 5° W 
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Area South-east of Lake Temagami. 

Island neal' sOlltIi:east end of Jumping Car'ihou. Lake.. .... ....... S 14" W 
Marten Lake, south-west shore of, ! mile north-west of north town 

line of McLaren. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 20° W 

Islet in Red Cedar Lake, lot 6, con. VI., Thistle Township ........ {~ 1~: ~ 
Tomiko Lake, north-west shore of, on lot 5, con. I., Fell Township S 15° VY . {S 4° W 
Moxam Lake, north-east shore of. . . . . . . . . . . .. . ....... _ . . . . . . .. S 22° VV 

S2UoW 
Expectation L!i.ke . . . . . . . ..... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 22° W 
:';impson Lake, at outlet 01. . . . . . . . . . . . . . .. ...................... S 22° W 
Simpson Lake, islet neal' north-east end of. . . . . . . . . . . . . . . . . . . . .. S 22° ,,, 
Mackenzie Lake, islet near east end of. . . . . . . . . . . . . . . . . . . . . . . . .. S 22° '" 
Mackenzie Lake, east end of. ............ . . . . . . . . . . . . . . . . . . . . . . S 14° vV 
Breadalbane Lake' ............... . ............................. 821° W 
Bush Lake (near headwaters of Ottertail Creek). . . . . . . . . . . . . . . . .. S 30° W 
Poplar Lake, west sh(,re of, on lot 2, con. III., Gladman Township S 6° vV 
Kaotisinewaning Lake, sl)uth shore of, in Notman Township. . . .. S 7° W 
Red vVater Lake, west side of, nearly 4 mile from outlet. . . . . . . . .. S 20° W 

Lake Nipis~ing. 

Goose Islands .... ............ ....... ............. ... .......... g ~g: ~ 
Manitou Islands, most easterly islet of ... _ . . . . . . . . . . . . . . . . . . . . .. South 
Small island in Goulai" Bay. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . S 15° W 
GoulaisPoint ......... ... .. . ............. . ..................... S 25° W 
Small island opposite lot 3, con. C., Caldw,ell Tow.nship ....... ,.. S 19: ,y 
North shore of, on lot 7, con. C., Caldwell fownshlp.............. S 25 ,y 
North shore of, on lot 11, con. C., Caldwell Township............ S 25° W 
Point on west shore .... .... . .... ........................ . ..... S 30° W 
Sonth-east shore of Bear Bay, opposite Maskinonge island . . . . . . . . S 10° W 
Deer Bay, south shore of (west arm)..... ... . .... ...... ...... .... S 20° VY 
North shore of, on lot 6, con. C., Springer Township .... ......... . S 14° VY 
North shore of, on lot 5, con. C., Springer Township.... . .. ...... S 12° W 
North shore of, point 3~ miles east of Dukis PJint .... ............ S 19" 'vY 
North shore of, point 4 miles east of Dukis Point...... ...... .... S 14° W 

Clark (Sandy) Island, neRr western end ....... .... ............... {~ ~~: ~ 
Hardwood hlands, west end of. ............. . .. __ ... -....... .... S 20° W 
Island east of east end of Hardwood Islands. . . . . . . . . . . . . . . . . . . . . S 25° W 
South Bay, east shore of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 23° W 

Lady Evelyn Lake and vicinity. 

Point on north side of largest island in Lady Evelyn Lake, 3 miles 
south-west.ofObisa-ga Narrows ........ .. .................... S 4° W 

Island in Lady Evelyn Lake, 31 miles south of Obisaga Narrows .. S 6° W 

Sonth-west shore Nonwakaming Lake, 3 miles west of inlet ....... {~2~: ~ 

Isla~es~e~L~I~~sh.ore. ~~~~'~~~.~i~~ .. ~~~(e:. ~~~~.t.~. ~il~~. ~.o.r~~~ {~2g: \~ 
. {S 8° E vVest shore Wakemlka Lake ........ ... ... . .......... . . .. ...... . S 22° E 

. {S 3° E South shore Wakemlka Lake.. .... . .. ............ ..... . . ........ . S 17" E 
Turner Lake, south-east shore of. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. S 10° W 

Area north-east of Lake Temagami. 

Net Lake, east shore of, near north end. . . . . . . . . . . . . . . . . . . . . . . . .. S 4° W 
Loon Lake, south end of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 3° W 
Ko-ko·ko Lake, east shore of, i mile north of outlet..... ......... S 18° 'vY 

. {S 2° E Ko-ko·ko Lake, east shore of, 2!l mIles north of outlet. . . . . . . . . . . . S 30W 
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Tetapaga Lake, north shore of, 1 mile east of outlet. ............. S 1° W 

{s lOW 
Turtle Lake, north shore of. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. S 25° 'vY 

Vermilion Lake. 

'. SWW 
{

s 100W 

Turtle Lake, small Island near nOI th shore of . . . . . . . . . . . . . . . . . . .. S 30° W 
S 52°W 

Wa~~~~hi~~di~~~~. ~~k~,. i8Ia~d. ~~~~. ~~~~. ~~~~~ .~~'. 3 .. I~l~l.e.s. f~~~{i 2!: i 
East end of portage between Summit and Friday lakes ............ {~ 1~: ~ 
Friday Lake, west shore of, 1~ miles north of outlet .............. {~ l~: ~ 
Bear Lake, east shore of, 2 miles north of outlet .................. S 4° W 
Island in Vermilion Lake, ~ mile south-west from north-east end .. S 8° W 

Wickstead (or Shabosaging) Lake. 

On rocky islets, lk miles south-west of inlet ......... . ............ {~~i: ~ 
On south-east shore, Ii miles south,west of inlet...... ........... S 'no W 
On north-west shore, 2 miles south·west of inlet ... ~........ . .... S 240 'vV 
On Rocky islet, 4i miles south-west of inlet.. . . . . . . . . . . . . . . . . . .. S 27° W. 

. {SWW At Narrow?! 2~ miles north-east of outlet ................ . ....... S 24° W 

o . I h 4"1 h f' I IS 24° W n IS et near west sore, "ml es sout -west 0 III et ............. l S 34° W 

On islet near west shore of big western bay, 4 miles south-west of inlet {~ ~~: ;: 
. {S 23° W On west shore, 1 mile north-east of outlet..... . ........... ....... S 31° ,\V 

Annima-nipissing Lake and vicinity. 

{
s 10° F. 

'vYest shore of lJay on route to Mountain Lake ................... S ZO E 
S 3°W 

{s GOW 
Island near centre of lake, 4 miles from north end. . . . . . . . . . . . . . .. S 37° W 

{
s 9°W 

'vYest shore, 3~ miles from north end . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 20° W 
S29°W 

Gull Rock Lake, north-east shore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 20° W 
. > {S 7° W Cal'rymg Lake, south shore of ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 20° W 

. {S 3°W Diabase Lake, south shore of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 18° W 

Rabbit Lake and vicinity. 

{s lOW 
Rabhit Chute on Matabitchouan River, at outlet of lake.......... S 8° W 
West side, l mile south of Rabbit Chute ........................ S 3° 'vY 

{
s 3°W 

Burnt Point, on west side of south end of Outlet Bay. . . . . . . . . . .. ~ 3~: ~ 
S38°W 

South-east shore, 1 mile north-east of Rabbit Point.............. S 13° W 

{

s 2°W 

Point on east shore, l mile north of Rabbit Point........ ........ ~ ~g: ~ 
S 42°W 
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Island in Rabbit Lake, opposite Rabbit Point. . . . . . . ... . . . . . .. . .. S :5°SW 

{
s 4°. W 

Ross Lake, south shore of .... .. ........ . ....................... S 22°~'W 
S 29° 'W 

White Bear Point, on west shore White Bear Lake.. . . . . . . . . .... S 3°:VV 

{
s 8°,W 

Island in 'White Bear Lake, near north'east corner. . . . . . . . . . . . ... S 150, \V 
S 40°.W 

Montreal River and vicinity. 

South end of Mountain or Round Lake.... ... . .................. S 42° E 
On islet in river, 1 mile below Mud Lake portage. . . ...... . ...... S 22° E 
At Fountain Falls ........... . . ...... . . . . . ..... . . . ............ S 17° E 
Island near west shore, near north end of Sharp Lake . . . . . . . . . . . . S 40° W 

ECONOMIC GEOLOGY. 

Gold and Silver. 

List of 
strire-Cont. 

Throughout the whole of the large area coloured as Laurentian on ~old and 
th . h t f t d SIlver. e accompanymg map-s ee s, very coarse aggregates 0 qual' z an 
felspar with more or less mica, known as pegmatites, are of frequent 
and often rather extensive occurrence. In origin they are distinctly 
igneous and intrusive and in many localities are dyke·like, often branch. 
ing and cutting across the foliation of the gneissic rocks, although in 
other instances they occur as coarse·grained bands or belts interfoIiated 
with the finer grained granite-gneisses. These acid bands sometimes 
become finer grained and not infrequently shade imperceptibly into the 
mass of the gneisses with which they are associated. 

Early in 1887 the town of Mattawa was startled by the report of Reported dis· 
tl d · f ld' 'd bl ., I b f covery of ~old 1e lscovery 0 go In conSI era e quantIty m a arge num er 0 in pegmatltes. 
these quartzo-felspathic masses cutting the gneissic rocks in the 
immediate vicinity. An eX1l,mination was undertaken of these so-called 
gold.bearing quartz·veins, and a number of samples taken to represent 
nine of the principal localities were submitted to Dr. Hoffmann, Chemist 
and Mineralogist to the Survey, which when assayed furnished only 
negative results in the case of both gold and silver. The following 
table shows in a concise manner the results thus obtained* :-

Locality. Desoription. 

Mattawa, hill on north side Quartz and felopar (pegma· 
Ottawa River. tite) large sample. from 

Dve different localities .. 
Hill on east side Ottawa Quartz and felspar in mica 

River 3 miles north of schist. 
Mattawa. 

3 miles west of Mattawa and Quartz wi th a little felspar. 
~ mile north of McCool's Large samples from three 
mill. different localities. 

Gold. Silver. 

None None 

None None 

None None 

"Annual Report, Geol. Surv. Can., vol. III. (N.S.), 1887·88, pp. 30·31 T. 

Assays Nos. 22·30. 
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Q~artz About the same .time, samples from apparently segregated veins of 
vems Lac des . . 1 d' . t d 1 h'd d . h t Quinze. quartz, cont!J.IAlng more or . ess Issemma e su pies an cuttmg w a 

has been mapped as Laurentian gneiss in the Lac des Quinze region, 
were obtain~d 'by Mr.C. C. Farr of Haileybury, Onto These were sent 
to the Geological'Survey and handed to Dr. Hoffmann whose assays 
showed only traces of the precious metals. The following table con
densed from. Dr. HoffD;lann's report will show the result of his exami
nations and assays'" :-'-

Gold Silver 
Locality. Description of Specimen. Weight per ton. per ton. 

--------- - --- --------- ---- ---- ----

Route to Abitibi, 8 miles S. Chalcopyrite and qua.rtz. 1~ oz. Trace None 
Hei~ht-of-land. 

R. A. I locks Limit, north Pyrite and pyrrhotite and 4~ " " " shore Lac des Quinze. quartz. 
ferric Trace Lac des Quinze, north-east Pyrite in quartz with 8 " " end. hydrate. 

Quartz a.ssays, In addition to these, samples of quartz containing in some case pyri
~i:~~sing and tous material were sent to the Director of the Geological Survey, but 
vicinity. their assays by Dr. Hoffmann did not afford any encouraging results as 

far as regards their gold and silver contents. These samples were from 
Lake Nipissing and the region adjacent and the results of their exami
nation in the laboratory of tIle Survey may be referred to as 
followst :-

Locality. 
Gold Silver 

Description of Specimen. Weight. per ton. per ton. 

Sturgeon R. (branch of) N. Finely crystalline galena and 
of Badgerow Tp. chalcopyrite with a little 

quartz. 

6~ oz. 

Small island in Lake Nipis- Chlorite-schist, mica-schist, 2 
sing. gneiss and calcite with a 

little pyrrhotite and py. 
rite. 

Vein crossing inlet, 'V. end l{,ust-stained quartz & gneiss. 8 
Lake Nipissing. 

Great Manitou Island, Lake FeJspar and quartz with mo-
Nir.issing. lybdenite and pyrite. 

Two mIles W.N. W. of North Rust-stained quartz with py. 
Bay. rite. 

4~lbs. 

very dis· 15 '75 oz. 
tinct 

traces. 
'116 " 

none none 

Character of In the area characterized by the presence of Huronian rocks and 
veins in Hur· 
onian rocks. theil' associated eruptives, a large quantity of whitish or grayish 

"Annual R~port, Geol. Surv. Can., vol. III. (N. S.), 1887-88, part T, analyses 
Nos. 11-13. 

'~Annual Report, Geol. Surv. Can., vol. II. (N. S.), 1886, part T, analyses Nos. 
53. Vol. IV. (N. S.), 1888-89, part R, analyses Nos. 82, 84 and 86. 
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translucent quartz is an almost invariable accompaniment of any 
extended exposure of rock. This quartz is seen to represent segregations 
of secondary silica filling in the various cracks and fissures caused by 
the profound orographic movements through which these strata have 
passed. Sometimes this vein-quartz is in the form of lenses or eyes 
occupying various small gaps or openings in the rocks, these gradually 
increasing in size until lenticular masses of quartz of considerabledimen
sions are formed. In some cases these masses run for considerable dis
tances and approximate in character to true fissure veins, although large 
and typical examples of such veins are exceedingly rare in this region. 
Both in their horizontal and vertical extensions these "gash-veins" 
are exceedingly irregular, and in no case noticed can any great 
reliance be placed on their persistence in any direction. Calcite and 
d I . f . .. . h h f h' . h found in them. o omite 0 ten occur In assocIation WIt t e qU<Lrtz 0 suc vems, WIt 
varying quantities of pyrite, chalcopyrite and galena; while sphalerite 
and hlBmatite (micaceous iron ore) are occasional constituents. The 
quartz is very often more or less cavernous or cellular, owing to the ox-
idation and partial removal of the sulphides originally present. Where 
pyrite has been abundant the quartz is more or less rusty, while the 
various cavities are p!Lrtially filled with ochreous material. On the 
other hand, where copper-pyrites is the more abundant, the quartz is 
more or less stained and coated with green and blue carbonates of 
copper. Occasionally the galena shows a thin coating of carbonate 
of lead (cerussite) where exposed to atmospheric !Lction, and Dr. 
Hoffmann makes a note of its odcurrence at the Macinac lead-vein on 
Haycock's location, east side of Lady Evelyn Lake, one and a quarter 
miles south of the outlet. * 

In origin, many of these quartz veins, and especially the larger ones, Their origin. 
are connected with the eruption of the large masses of diabase and 
granite that invade the stratified slaty rocks, and often they are either 
on the line of junction between these two rocks or occupying breaks 
and fissures in its immediate vicinity, produced during the eruption 
of these igneous rocks. Occasionally, such secondary veins of quartz 
occur in irregular fissures in the diabase itself. 

Some of the most, important of such veins noticed, occur on the V . 
eIllS on 

"Mattawapiki," as the last stretch of Lady Evelyn Lake before Lady Evelyn 
reaching the Montreal River, is called. The western shore of this Lake. 
portion of the lake is composed of diabase, that rises abruptly from 
the surface of the water and often from steeply 'sloping or perpendicular 
cliffs. The contact between this rock and the slates is concealed for 

* Annual Report, Geol. Surv. Can., vol. IV. (N.S.), 1888-89, part R, analysis 
No. 60. 
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the most part by the lake, the eastern shore being altogether composed 
of a very distinctly banded greenish slate, which also rises into rather 
important elevations, having apparently been protected to a consider
able extent from denudation by the proximity of the more unyielding 
diabase. The contact, fot· a short distance, runs inland along the 
western shore, leaving a comparatively narrow strip composed of the 
slates, which are seen to have been much shattered and broken up by 
t.he intrusion of the diabase. Some considerable masses of segregated 
quartz were here noticed filling irregular cavities and fissures 
produced during the eruption. Associated with the quartz is more Ot· 
less calcite, and in this gangue were noticed galena, copper-pyrites, 
iron-pyrites and zinc-blende. The banded slates on the eastern shore 
dip in an easterly direction at an angle of about 18°, and 
associated with and cutting these are similar segregated masses or 
"gash-vein," in which galena is the prevailing constituent. The 
property on which these veins are situated is owned by Messrs. Klock 
and Haycock, and is locally known as the Haycock mine or location. 
A considerable amount of development work has been done, looking 
chiefly to testing the quality and extent of the ore-bodies, but the 
inaccessability of the locality would be a sufficient hinderance to any 
further operations, unless the deposit should prove of an exceptionally 
rich character. Assays of representative samples from these and 
similar veins exposed in the immediate neighbourhood, have been 
made in the laboratory of the Survey, which may be summarized as 
follows* :-

Locality. Description of Specimen. Weight. Gold Silver 
prton. per ton . 

----------- . _--- ----.--- ---

W. side Lady Evelyn L1J.ke, Quartz with a little calc-ite 1Ib.50z. 'I mces 2'04 
nea.r outlet. and chalcopyrite 

E. side Lady Evelyn Lake, Galena with a little quartz 6lbs. 12 oz. n 8'75 oz. 
Ii miles S. of outlet. and calcite. 

W. side Lady Evel~n Lake, Quartz with alittlechalcopy- 2lbs. None. 0'117 oz. 
l~.milesS. of out et (north rite, galena and zinc blende 
vem). 

\Y. side Lady Evelyn Lake, n miles S. of outlet (south 
Quart7- with chalcopyrite ... ·. 2lbs. n None. 

vein). 
W. side outlet Lady Evelyn Quartz with calci te, dolomi te, lIb. 12 oz. n n 

Lake (west vein). serpentine and chalcopyrite 
Island at Narrows, 3 miles S. Quartz with chlorite ........ 13 oz. n n 

of outlet of Lady Evelyn L 

'Cockburn The Cockburn location or mine covers several small islands in 
locatiou, Cross Cross Lake near the inlet from Temagami Lake. On these islands, Lake. ' 

* Annual Report, Geol. Sut'\'. Can., vol. IV. (N. S.), 1888-89, part R, analyses NOB 
59·64. 
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several masses of segregated quartz are exposed, but these apparently 
have no great regularity or persistence. The largest of these so·called 
veins is situated on the west side of an island about a quarter of a 
mile in length, about half a mile south-west of Temagami River. The 
island is composed of a greenish-gray, greywacke, slaty in structure, 
which has undergone considerable alteration, and sericite is rather 
abundant.ly developed, especially on the planes of clen.vage. The 
pressure or foliation planes, which are here apparently the only 
structural features displayed by these rocks, have a strike N. 16° E., 
and an inclination eastwards < 71 0. The quartz fills an irregular 
fissure in the slates, is abou t five feet in width, has a strike of N. 38° E., 
and an underlie towards the south-west < 45°. Galena, iron-pyrites, 
copper· pyrites and malachite were all noticed imbedded in the quartz. 
Samples taken to represent the average of these were examined in the Assays. 

laboratol'y of Survey with the following results* ;-
----

Locality. Description of Specimen. Weight_ Gold Silver 
per ton. per ton. 

--------- ------- ---- - - - ---
lb. oz. 

Island in Cross Lake near Quartz with galena"nd chal· 
outlet .. ___ ............ copy rite . .. ... _ .. _ .... 1 10 none ·1750z. 

Cross Lake ..... _ ..... __ . __ Quartz with chalcopyrite ... 9 . 058oz. ·058oz . 
Cross Lake (same loc. as last) Quartz wi th galena . ... .. _ .. II trace 23. 3330z. <> 

Mr. P. A. Ferguson of Mattawa owns three mines or locations on Ferguson loea-

T · . 1 tion, Lake Lake emagamI, known respectIve y as A, Band C. At location A, Temagami. 

situated on the east side of Sandy Inlet in the northern part of the 
lake, the rock is for the most part a massive dark-greel'l. medium-textured 
diabase, much of which is broken up; the irregular cavities being filled 
with quartz and calcite, with which are associated yellow epidote and 
small dodecatedral crystals red garnet. One of the veins from which 
considerable material had been taken was noticed near the water's edge 
and contains in addition to the minerals mentioned above, a little 
iron-pyrites and copper-pyrites. The vein is very irregular and only 
about a foot in width and thus too small to constitute a workable deposit. 
At location B, situated on the north shore of the north-east arm of 
Lake Temagami, about two miles east of the portage into Caribou Lake, 
the rock is a pearly grayish-green sericite-schist, striking N. 68° E. and 
dipping northwards <70°. Associated with this is a lenticular mass 
of light.gray rusty weathering dolomite, containing reticulating veins 
of quartz, that stand out on weathered surfaces. Chiefly at the contact 
between these two rocks, is a considerable deposit of iron-pyrites, 

*See Annual R"port, Geo!. Surv. Can., vol. IV. (N. S.), 1888-89, part n, 
analyses Nos. 54, 57 and 58. 
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with a little copper-pyrites and arsenopyrite (1) Location 0, is on an 
island now known as Ferguson Island, to the south-west of this point 
and consists of iron-pyrites in associati0n with sericite schists. 

Assays of specimens taken as representative of these three deposits, 
gave the following results in the laboratory of the Survey* :-

Locality. Description of Specimen. Weight. Gold Silver 
per ton. per ton. 

----------- ------------ - -- --- - ----

Fer8[lSon Location A, ~andy Quartz with little pyrite and 
nlet L. Temagaml ..... chalc0.l{'rite ........... lllbs. trace trace 

Ferguson Location B, north· Quartz wit finely dissemin-
east Arm L. Temagami. ated pyrite ... . . .. BIbs. none . 2330z. 

Fer~son Location C, Is'd. in Rust-stained sericite schist 
".E. Arm L. Temagami wi th pyri te .. . .. 1Boz. trace ·1l6oz. 

The Denedus Islands neat· the entrance to Muddy-water Bay on Lake 
Temagami, and so-called after a well-known member of the Temagami 
band of Indians, is another mining location, owned by Mr. James 
Holditch of Sturgeon Falls. On the two large islands composing this 
group, the rock is a dark greenish-gray £elspathic sandstone or grey
wacke, sometimes slaty in structure but usually massive. The rock is 
much broken up in places, and the irregular cracks and cavities thus 
formed are filled with gray translucent quartz, with which is usually 
associated more or less pinkish dolomite. Occasionally these fissures 
are so large as to include considerable masses of quartz On the west 
island a quartz vein about two feet in width, occurs with a south
easterly strike containing both iron- and coppet·-pyrites. A some
what larger segregated mass of quartz occurs on the island to the east, 
with similarly disseminated grains and fragments of iron- and copper
pyrites and occasionally a little galena. Assays of specimens from both 
these islands were made in the laboratory of the Survey with the follow
ing resultd :-

Locality. Description of Specimen. Weight. Gold Silver 
per ton. per ton. 

-----------------------------
lbs. oz. 

Denedus Islands (east vein). Quartz with a little chlorite 
lind dolomite ...... 2 6 none none 

Denedus Islands {west vein). Quartz with chlorite chal-
copyrite and pyrite ..... 3 6 trace trace 

Large masses of iron-pyrites, associated with pyrrhotite, copper, 
pyrites and magnetite, occur on the east side of Temagami Is:and in 

"AnnualReport, Geol. Snrv. Can., vol. IV. (N. S.), 1888-89, pa,rt R, analYRes 
Nos. 69-71. 

'~Annual Report, Geol. Surv. Can., vol. IV. (N. S.), 1888-89, part n, analyses 
Nos. 79-80. 
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Lake Temagami and on the south-east shore of Vermilion Lake, to 
the north of the north-east Arm of Lake Temagami. Samples of these 
were assayed for gold and silver, but with negative results in both 
cases. Subsequently Mr. E . V. 'W right, who had located the Vcrmi
lion Lake property had the orc ltssayed for nickel, but less than one per 
cent of this metal was found. The following statement gi ves the results 
of the assays made-x- :-

Locality. Description of Specimen. Weight. Gold Silver 
per ton. pe.r ton. 

----------------_._-- -- - - - - -
lb. oz. 

Te.magami Is'd. (east shore). Pyrite, chalcopyrite, magne-
tite, with chlorite ...... 4 2 none none 

Vermilion Lake ............ Pyrite in chlori te-schist and 
quartzit~.. . .......... 13 " " 

Assays. 

On Matthias Island, about two miles north-east of the Hudson's Bay On Matthias 

A ' B I I d' L 1 1" .. h Island. o. s post on ear s an III are emagamI, a quartz vem wIt a some-
what uniform width of !1bout eight feet was noticed. The quartz is 
white and translucent, filled with rusty cavities and a little copper
pYl'ites, iron-pyrites, malachite and ankerite were noticed Although 
so promising in appearance, assays made in the laboratory of the Sur-
vey show neil;her gold nor silver. t 

At the Guay mine, in rear of the Township of F!1bre, on the east Guay mine. 

side of Lake Temiscaming, according to Mr. J. Obalski, of Quebec, a 
considerable amount of copper-pyrites has been found. This, associ-
ated with and disseminated through diabase, probably an extension 
eastward of the mass which reaches Lake Temiscaming at Quinn 
Point, flhows on assay according to Mr, Obalski, gold, '02 oz., and 
silver, 1'56 oz. per ton of 2000 Ibs. 

Other specimens examined in the laboral;ory of the Survey during Ores assayed 

the progress of the 6xploration, from veins and masses of quartz that fll'o~nl'tval'ious 
oelt. lIes. 

*Annua.l Report, Geol. Surv. Can.,vol. IV. (N. S.) 1888-89, Part H, analyses Nos. 
78 a.nd 52. 

tAnnual Report, Geol. Surv. Can., vol. IV. (N.S.), 1888-89, Part H, analysis 
No. 53. 

10 
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are of less importance ei~her on account of the negative or small 
resul~s obtained, or the limi~ed ex~ent of the masses themsel ves, are 
enumet'l1ted below'':' :-----: 

Loca.Jity. 
Gold. Silver. 

Description of Specimen. ·Weight. pel' ton. pel' ton. 

o~. n Trace None. 

10 None 

14 l\-ace . 2DO o~_ 

3 None None. 

14 Distinct 
trace. 

11 None 

3 Trace Trace. 

6 None None. 

§ Trace Trace. 

11 None None. 

7 Trace 

Comparatively Although the results given in the above tables are not very encourag
little explor· ing, it must be remembered that the assays were made from material o.tion as yet. 

obtained during the progress of an exploration over a wide Rtretch of 
country in which only limited opportunities were afforded for examina
tion and selection while only those quartz masses were visited which were 
noticed exposed at or near the shores of lakes embraced by the survey 
or in localities otherwise accessible. No systematic attempt has ever 
been made at prospecting throughout the greater portion of the dis
trict, although a few enterprising individuals have looked over part of 
the area in the hope of finding some unusually rich mineral deposit. 
A large portion of the area covered by the Huronian rocks in the 
north-western part of the region, is thickly covered by forest, composed 
chiefly of evergreens, which conceals much of the surface, rendering 

* Annual ReporL, Geol. Surv. Can., vol. III. (N. S.), 1887-88, part T, analysis 
No. 32. 

tAnnual Report, Geol.Surv. Can., vol. IV. (N. S.), 1888-89, part R, analyses Nos. 
10,72, 73,75,77, 65, 67, 68. 87 81 55 
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any attempt at prospecting difficult. The inaccessibility of the region 
has also generally prevented any extended examination by prospectors, 
but the recent sUI'vey of the Nipissing and Jame~ Bay railway and the 
proposal to nm this line northward from North Bay to the east end 
of Lake Temagami, has again drawn attention to this region as a 
promising mining field. The Huronian belt of rocks is the same that Conditions 

t h S db .. d" h I 1'1' '1 like thoseat raverses t e u ury mmlllg Istnct to t e sout I-west, W 11 e SImI ar Sudbury. 

associations of slate and grey wacke broken through by diabase, gabbro 
and granitic intrusions, furnish conditions equally favourable to the 
presence of metalliferous slllphides or gold-beal'ing qmLrtz-masses now 
known to exist in the vicinity of '\Vahnapitae Lake, immediately adjoin-
ing the Temiscaming sheet to the south-west. 

One of the most important of the mineral deposits in this district, Wright mines, 

both on account of it~ comparative accessibility and the chamcter and Lak~ Temis-
. cammg. 

size of the ore-bearing body, is what has usually been known as the 
Lake Temiscaming silver or lead mine (Wright.'s mine) comprising 
portions of lots 61, 62 and 63 of range 1., in the Township of Duha-
mel, in what are called Blocks A and TI, on t.he east shore of Lake 
Temiscaming. 

Although, this deposit was brought to notice by Mr. E. V. Wright, of Diticovery. 

Ottawa in 1877, the existence of ore at this place W:1S known long 
before, for on a "Map of North America,"* based on D'Anville's map, 
and published about 1778, the small bay on which it is situated is 
named" Anse a la Mine." 

In the vicinity of the mine, the rock is the breccia-conglomerate form_ Association. 

ing the basal member of the Huronian in this district, the pebbles or • 
fragments of which are chiefly of granite, diabase or other eruptive 
rocks, embedded in a greenish, chloritic, slaty matrix, which owing to 
pressure appears to curve around or enfold the inclosed fragments. 

The deposit occurs in a brecci.ated or shattered belt of the rock, Character 

composed of angular or subangular fl'agments, the interstices being of deposit. 

filled by plena with occasionally a small quantity of iron-pYl'ites 
together with more or less pink dolomite. Although this zone is about 
eighty feet in breadth and contains a varying quantity of galena 
throughout, only about six feet can be said to carry the mineral in 
workablo quantity, and even this with considerable admixture of gan-
gue and rocky matter. The rock immediately adjoining and inclosing 
the deposit, has a decidedly porphyritic appearance, crystals and frag_ 
m"lnts of white felspar and grains of transparent quartz being embed-
ded in a fine-grained greenish matrix. Under the microscope, this fine. 

* See Ma.p No.5, Mills' Report on Boundaries (>f Ontario, Toronto, 1873. 
101 
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grained groundmass is seen to be composed of finely granulated quartz 
and felspar together with a considerable quantity of chlorite and seri
cite in fine scales. Through this are scattered the larger fragments 
which are apparent to the eye. Some of these are composite fragments 
of some porphyritic rock, with large crystals of well striated plagioclase 
and finely granulated quartz. Whilst the majority of the quartz-frag
ments bear evidence of having been subjected to considerable pressure 
one large subangular grain extinguishes very evenly and shows little 
or no trace of disturbance. The plagioclase individuals have a bro'l.d 
tabular habit, are well striated, very turbid, and apparently constitute 
the predominant felspar, although unstriated felspar was observed. 
Ilmenite, accompanied by leucoxene, is rather plentiful, some of it 
is entirely altered to the latter mineral. 

Samples of the ore were sent to the Geological Survey in 1877, and 
Dr. B. J. Harrington states-\:' that a specimen of the galena entirely free 
from gangue, gave, by scorification, silver 18 '958 ounces to the ton of 
2000 Ibs. Another specimen received about the same time, but con
taining a good deal of rocky matter, gave, silver 11'66 ounces to the 
ton, while a third specimen taken about fifty feet from the above gave, 
after careful separation of the gangue, silver 18'229 ounces to the ton. 
The mean of two assays by Dr. Hoffmann gave, silver 13'58 ounces to 
the ton with a trace of gold; by Prof. J. T. Donald of Montreal, silver 
$21.17; by Dr. Baptie of Ottawa, silver 23 ounces; by School of Mines, 
London, 13 oz. 14 dwt. 10 grs. per ton of 2240 Ibs. and lead 52 
per cent. The percentage of silver in the galena itself was 26 oz. 7 
dwt. 21 grs. 

Average silver The silver content of the pure galena would therefore seem to vary 
content. from 18 to 24 ounces to thc ton of 2000 Ibs., but the large intermixture 

of rocky matter would considerably lessen these results. Iron-pyrites 
has been found intimately associated with the galena, and occasior.ally 
considerable quantities have been encountered in working the deposit. 
This is doubtleRs the source of the gold usually present in the ore. 

!~~;~ratary Work was begun on this deposit in 1887, under the management and 
ownership of Mr. E. V. Wright, of Ottawa, but only preliminary develop
ment work was undertaken. During 1888, however, work was carried 
on very energetically, and a shaft was sunk to the depth of about 100 
feet, while concentrating machinery was set up and it was proposed to 
smelt the ore on the spot. Various obsta.cles have stood in the way of 
the successful development of this mine, chief of which has always ben 

* Report of Progress, Geol. Surv. Can., 1877-78, pp. 51·52. 
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its distance from railway communication and the consequent difficul
ties in shipment of ore or concentrates. 

For several years work went 011 in a rather desultory fashion, but in 
1890 tIle Mattawa Mining and Smelting 00. of New York, took hold 
of the property and an extensive nnd costly plant for the propel' hand
ling of the ore was installed. The main "haft was increased in depth 
to over 100 feet, and two drifts were made to prove t.he extent of the 
deposit, while a diamond-drill boring carried to a further depth of 75 
feet, proved the existence of the galena to a total depth of 140 feet. 

Operations were carried on energetically till March, 1891, when work 
was suspended. During the summer of 1896, work was again resumed, 
chiefly with a vi~w of further testing the property and it is hoped that 
the recent completion of the branch line of the Oanadian Piwific Rail
way to the foot of Lake Temiscaming may lead to continuous working. 
The main shaft is now sunk to a depth of nearly 200 feet, imd it is 
repor ted the mineral shows no diminution in either quantity or silver 
content. 

Nickel, Copper, Etc. 

The Huronian belt of rocks, characterized by the presence of great Ores contain· 

d . f' k l'f d'f . I S 1b d' . jng pyrrhotite eposlts o· mc e 1 erous an cupn erous ores In t 1e uc ury lstnct, and copper. 

runs with unbroken continuity through the Temagami and Temiscam- pyrites. 

ing dist.ricts. Diabases and gabbros apparently identical in their com-
position a.nd appe<Lrance are present over large areas, but so far no VAry 
large deposits of pyrrhotite and copper· pyrites have been found. On 
the west side of Temagami Island, as well as on the south·east shore 
of Vermilion Lake, considerable masses of these sulphides are present, 
but the assays made show only a very small percentage of nickel. 
Oopper-pyrites is an almost invariable constituent of the diabasic 
masses and in places pyrrhotite is equally abundant, and it is highly 
probable that systematic prospecting may develop large deposits con-
taining nickel and copper. 

At the Guay luine, in rear of the Township of Fabre, the sppcimens 
of copper-pyrites gave, according to Mr. Obalski, o· 72 per cent of 

- copper, and' 08 per cent of nickel. 

The inaccessibility of the region, however, and the abundance of 
these nickel and copper bearing sulphides in close proximity to the 
main line of the Oanadian Pacific Railway, in the Sudbury mining dis
trict., many excellent deposits of which have not yet been developed, 
prevent any extended search in the Temagami and the Temiscaming 
districts. 
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Iron. 

No deposits of iron ore of economic importance have as yet been 
found in this district, although both magnetite and hl1Jmatite are ruther 
abundantly distributed. 'Wherever noticed, the quantity has been 
too insignificant, or the associations such that the material seen could 
not be utilized with any degree of profit. Magnetite occurll in patches 
and small masses in the red granitoid-gneiss exposed in the neighbour
hood of the Chute des Paresseux on the Mattawa, in the township of 
Olrig. On the west side of Keepawa Lake, a short distance north-west 
of Gordon Creek outlet, a dark-gmy gneiss containing a consider_ 
able proportion of magnetic iron ore occurs, and a quantity of this Ore 
was mined and taken to the Wright mille on Lake Temiscaming for 
use as a flux in the smelting of the galena. The ore, however, is too 
lean and silicious to be of commercial importance. 

On Iron I sland, according to Mr. Murray, ,:" "small masses of specular 
iron ore are common to most of the rock in the island and in the crys
talline limestone, there is a very great display of it. For a breadth of 
about forty yards along the cliff on the eJ.st side, the rock holds masses 
of the ore of various sizes, sometimes running in strings of an inch thick 
or upwards, elsewhere and at other times accumulating in huge lumps, 
some of which probably weigh over half a ton. The beach near the outcrop 
is strewed with masses of all sizes, from great boulders weighing several 
hundred pounds to small 'rounded pebbles not bigger than marbles. The 
limestone with which the iron-ore is associated is frequently cavernous, 
and the crevices and smaller fissures are thickly lined with crystals of blue 
fluorspar and red sulphate of bal'ytes or cockscomb,spar. Crystalline 
limestone crops out on the opposite or west side of the island, a nd, judg
ing by the strike of the north side, it must correspond with that holding 
the iron,ore on the east. The same minerals Wf're found dissemin:.ted 
through the rock and strewed upon the beach. At the extreme south
west point of the island the rock is again crystalline limestone, and a 
long beach running out from it to t,he westward is perfectly covered 
with boulders of specular iron-ore. Iron-ore occurs also at the south
east point of the island, although not in such great abundance and 
only in detached masses strewed upon the beach." 

Several parties have searched rather thoroughly over this island and 
most, if not all, of the iron has been carried off' and shipped away. 
The interior of the island is a veritable jungle, and the shore is lined 
with an almost impenetrable thicket of scrubby cedar. Several small 
pits were noticed which had been sunk near the north-east corner of 

"Report of ProgreRs, Geol. Surv. Can" 1853-56, p. 123. 
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the island. but the amount of ore secured !),pparently did not warrant 
any further outlay of time or money, and it seems pretty certain that 
this ore is nowhere present in workable quantity. At the time of the 
writer's visit early in the spring most of the beach was submerged. 

Magnetic iron-ore, interlaminated with bands of red, gray or black 
silicious, slaty rock was noticed in severalloca.lities, and in such ~on
siderable qua.ntity a.s to constitute deposits of workable size, but the 
abunda.nce of intermixed silicious matter is probably such as to render 
them practically valueless. One of these deposits is situated on the Iron on 

h d f f h . I d h h Routh-west sout -eastern en 0 a group 0 tree IS an s near t e eastern s ore, arm Lake 

about three miles from the southern extremity of the South-west Arm Tel~agami. 
of Lake Temagami. The exposure seen consisted of alternate bands of 
light- and dark-gray quartzite, the dark bands being composed almost 
wholly of grains of magnetite. It is curiously contorted, but has in 
general a dip N. r E. < 45°. In immediate contact with this to the 
south, is a band of disintegrat,ing greywacke and chlorite schist, dip-
ping N. go E. < 55°. This is filled with pyrite, which has evidently 
been the chief cause of its decomposition. The local attraction of the 
magnetic needle was so great at this point as to render the compass 
practically useless. 

N ear the west end of Turtle Lake, to the north of the north-east On Turtle 

f L 1. T . th' h t . '1 d . .. Lake. arm o ' aKe emagamI,' ere IS a somew a SImI ar eposlt, eonslstmg 
of alternating reddish and black bands of hrnmatite or jaspery iron ore 
and magnetite, with some olive-green shale. The strike of the deposit 
accords with that of the sericite-schists in the immediate vicinity, 
being N . 74° E. with a dip nor thwards < 70. In this neighbour-
hood aiso the compass was much affected. 

A third locality in which magnetite in similar association occurs, is O~ Quinze 

on the Quinze River, on the tenth portage from Lake Temiscaming. Mr. RIver. 

W. McOl1at thus describes the deposit: ':f" The portage is on the south, 
or left hand side or the river, running in a direction about south-east 
to a small lake in a narrow ravine, and is not more than a quarter of 
a mile long. The iron are crosses the portage neal' the upper or south 
end. It occurs in the form of layers from the thickness of paper to 
about an inch, and is interlaminated with similar layers of whitish, 
gray and dull-red fine-grained quartzite. The iron-ore constitutes prob· 
ably from a fourth to a third of the whole, and as the thickness of the 
whole band i8 about thirty feet, the whole thickness of the layers of 
iron orc would probably not be less than eight feet. The band was 
traced along the strike for about a hundred yards. Nhgnetic oxyde of 

'" R eport of Progress, Geol. Surv. Oan., 1872-73, p. 131-132. 
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iron was observed under similar conditions at several points on this 
portage, and on the next above, but in much smaller quantity." 

On Vermilion Magnetic iron ore also occurs, but mixed with sulphides, on the 
Lake. h f south-east shore of V ermilion J~ake and on the east sore 0 Temagami 

Island, in Temagarni Lake. H re llJatite (as micaceous iron ore) occurs 
as a mther common constituent of the many quartz veins cutting the 
Huronian throughout the northern part of t.be area, but it has nowhere 
been found in deposits of sufficient extent to be of economic value. 

OCCUlTAnCe of Although of no economic importance, it will be of interest in this 
~:;~hit!l .. on in connection to note here the presence of native iron imbedded in the 

crevices of some specimens collected on Mr. McMeikin's farm, about 4~ 
miles east of Mattawa. This occurrence of native iron, to which Dr. 
Hoffmann's attention was first drawn by Mr. R . L. Broadbent, was 
observed in some specimens collected as samples of perthite and 
amazon-stone on lot 7, con. B, of the township of Oameron. The fol-

D escription lowing is a description by Dr. Hoffmann: 
by Dr. Hoff-
lnann. 

Analysis. 

* "The perthite, consisting of interlaminated brownish-red to red
dish-brown orthoclase, and reddish-white albite, contained here and 
there inclusions of a grayish-black, massive, pebbly magnetite, partially 
altered, manganiferous magnetite, affording a dark-reddish brown 
streak. 

" Portions of the felspar showed marked signs of weathering, the albite 
more flspecially being mo~e or less kaolinized. Imbedded in the kao
lin, also in the dark reddish-brown limonite in immediate proximity 
to it, were observable numerous spherules of a steel-gt'aY colour and 
metallic lustre. These spherules varied greatly in size, a few men,sur
ing as much as a millimetre in diameter, the greater number, however, 
being of far smaller dimensions, and many of microscopic minuteness. 
They were almost perfectly spherical in shape, strongly magnetic, very 
hard, indenting and scratching a hardened steel mortar; brittle, when 
pulverized emit a distinct phosphoretted odour; immersed in a solution 
of cupric sulphate, become coated with a film of metallic copper. 
They were readily attacked by hydrochloric acid with evolution of 
hydrogen and a strong odour of phosphine, leaving an insoluble residue 
consisting of light-brownish coloured spherules which on ignition 
become perfectly white. These spherules, which form the nuclei of the 
metallic-looking grains, have, apparently, a concretionary structme. 

" Mr. Johnston found the metallic spherules to have a specific gravity 
at 15'5° O. of 7'257 and a composition as follows :-

* Annual Report, Geol. Surv. Can., vol. VI. (N.S.), 1892-93, p. 23 n. 
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Iron .............. . ............. . .. . ... . 

~i~l,~i~~s.e .. : . : '. : .... : .... ' .............. ' .. ' ..... '. ' ....... '. . ... '. ' ........ . 

~h~~h~rns }. . . . . . . . . . . . ...... ........ . 
Organic matter 
Insoluble, non· metallic, residue .............. . 

90'45 
0'75 

trace 

undet. 

7'26 

98'46 
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"Cobalt and copper were sought for and found to be absent. He 
found the insoluble non-metallic residue to contain 88'77 per cent of 
silica, a little alumina and ferric oxide-not estimated, a very small 
quantity of lime and possibly some magnesia. 

" This occurrence recalls to mind tha.t observed by me in a specimen 
of Huronian quartzite from the north shore of St. Joseph Island, Lake 
Huron, Ont.* 

Limestone and Lime. 

On Lake Temiscaming, the Niagara formation so abundantly Limestone on 

d h · I d' d h f . 1 t' a: d Lake Temis· expose on t e 18 an s an sores 0 its nort 1ern porIOn alior Seaming. 

an unfailing supply of excellent building stone, in blocks of large 
dimensions if required, while its fine and even texture as well as its 
colour recommend it strongly for such purposes. The Anglican church 
at Haileybury, on the west side of Lake Temiscaming, is being wholly 
constructed of material procured from exposures of this limestone on 
the east shore of Mann or Burnt Island. For purposes of making 
quicklime, the more thinly bedded fossiliferous portions seem to be most 
suitable as furni8hing the purest and best lime with least expenditure 
of fuel. 

The Manitou Islands, in Lake Nipissing, especially Macdonald or On Lake 

Little Manitou Island, have furnished limestone which was used to Nipissing. 

advantage during the construction of the Canadian Pacific Railway. 
An excellent lime-kiln was noticed on Macdonald Island, which had 
evidently been used extensively. To the east of Mattawa, and 
between this place and Deux Rivieres, a good deal of lime has been 
nw,nufactured for local consumption, as also near the foot of Talon 
Lake on the lYIatt~wa River. In the former instance the various ou~-
liers of Trenton limestone have supplied the material, while ill the 
latter a band of. crystalline limestone has been made use of by the 
incoming settlers. This band of limestone would furnish a very pt'etty 
serpentine marble or ophicalcite. 

When calcined, the deposit of marl covering the greater portion of 
the bottom of Emerald L!\ke to the west of the Opimika Narrows, on 

,. Trans. Royal Soc. Can., vol. VII!., sect. IlL, p. 30, 1890. 
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Lake Temiscaming, would furnish a nearly pure and very white lime 
well adapted for mortal' and other purposes. For such purposes the marl 
should be moulded into bricks which, after drying, may be burnt in a 
kiln. It might also be employed for whitewashing farm and other 
buildings. 

Granite cvnd Gneiss. 

During the construction or the Canadian Pacific Rail way, the gray
ish evenly foliated gneissic rocks, often easily procurable in large blocks, 
were used for bridge-piers and culvert work with satisfactory results. 
Many exposures capable of yielding both gneiss and granite of excel
lent quality may be found at intervals along the line of railway. 

On Temiscaming Lake, in the vicinity of Baie des Peres, there is a 
very beautiful deep flesh-red granite, in which the more 01' less rounded 
outliues of the disseminated grains and fragments of grayish translucent 
quartz give the rock a fine conglomeratic 01' prophyritic aspect. 
It is not known, however, whether this granite can be obtained suffici
ently free from .ioints. 

Throughout the entire area the frequent and large masses of granite 
exposed, as well as the more massive and granitoid portion of the rocks 
classified as Laurentian, would furnish building stones of good 
quality, but only the more readily accessible localities of such rocks 
can be supposed to possess any importance. 

Flagstones ctnd Slates. 

The better qualities of slate do not occur extensively in this region, 
but some portions of the strata constituting the slaty or middle mem
ber of the Huronian, present very fine-grained and fissile beds which 
are fil'm and strong j although most of the specimens seen are rather 
thick for roofing purposes. Search might rllvp-al some localities where 
suitable ma.terial occurs in sufficient o,bulldance to be of economic im
portance. Many portions would however seem to be well adapted for 
flagging. 

On the east side of Lake Temiscaming between McMartin Point and 
Latour's mills, the shore-line for several miles is formed of vertical cliffs 
of very evenly banded or foliated micaceous gneiss. The layers are 
extremely regular, fissile and of suitable thickness to yield flagstones 
of the very best quality and of o,lmost any size. 

Lithographic Stone. 

Lithographic Some of the finer-grained beds present in the Niagara outlier on 
stone. Lake Temiscaming, exposed on Mann or Burnt Island as well as at 
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Dawson (Wabi) Point on the mainland to the north, exhibit portions 
which were thoug~t to be suitable for lithographic purposes. Some 
quarrying was done on the west shore of Mann Island, and 
lately a company with headquarters at Vankleek Hill commenced 
operations in the vicinity of Dawson Point with a view to securing 
suitable material if possible. So far, however, the specimens procured 
are not sufficiently uniform in texture, but it is still possible that 
lithographic stone of economic value may be discovered. Further 
examination of these beds with this object seems desirable. 

PelSpM. 

Although this mineral is abundantly distributed as one of the FelspRl'. 

most important and characteristic constituents of these crystalline 
rocks, only a very small proportion is found pure enough and in 
sufficiently large masses as to be employed for industrial purposes. To 
be of value, the deposits must be readily acce1:!sible and must con-
tain the mineral in large cleavable masses easily freed from other 
associated minerals 0[' illlpurities by a rough cobbing before shipment. 

There are many large pegmatite dykes close to the line of the Can
adian Pacific Railway throughout this district, which might be 
examined with a view to obtaining supplie~ of felspar. Some of these 
near N osbonsing station seemed to furnish abundant and very suitable 
material. 

Felspar is chiefly employed in the manufacture of porcelain and 
pottery. 

Shell 111 a1·l. 

Deposits of this kind are frequently found below accumulations of 
peat, the marl in these instances being, therefore, of not very recent 
formation, but in other cases it is found to be still in pl'ocess of deposi
tion, covering the bottoms of shallow ponds or lakes. 

Emerald Lake, about five miles west of the Opimika Narrows, is at Shell marl 

the head-waters of one of the branches of Opimika Creek which on Emerald 

h L k T · . f h' 'Lake. reac es a e emiscammg rom t e west Immediately above the 
Opimika Narrows. This creek, as well as the lakes which it empties, 
are remarkable for their clear water. Emerald Lake itself is com
paratively insignificant in size, being only about half a mile in length, 
by a quarter of a mile in greatest width at the southern end, gradu-
ally tapering towards its outlet at the north!'rn extremity. The lake 
is in a small valley from eighty to one hundred feet in depth. At the 
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south-east corner is a very shallow bay, affording entrance to a stream 
which is fed by a number of large cold springs that rise at the base 
of an amphitheatre-like gully, at the base of steep banks composed 

mainly of sand and gravel. The water of the bay, although so shallow, 
is very cold even during the hottest days of summer, while the whole 
bottom is oovered with a deposit of shell marl of unknown depth. 
That this depth is considerable there is no reason to doubt., as the 
soundings made with long poles failed to reach the bottom of the deposit. 
Besides this bay the whole bke contains marl deposited on the bottom, 
while the pebbles and boulders near the outlet show a considerable 
coating of this loosely coherent, earthy carbonate of lime. The water 
of these springs is evidently oalcareous, and is found to be slightly 
aperient. 

According to Mr. J. F. Whiteaves, who has examined the speci
mens of fresh water shells obtained from this locality, the species 
represented are Sphrerium sulcatum (Lam.), and Planorbis trivolvis 
(Say) val'. macrostomus (Whiteaves). 

A sample of the marl examined in the laboratory of the Survey was 
found to have the following composition';l-:-

Hygl'Oscopic water (after drying' at 1000 C.) .. , " l' 06 per cent. 
Lime .. .... . ................ . 18'32 
Magnesia.. . . . .. ... . ... _ . ..... _ 0 '04 
Alumina. ...... .. . . ... . .. .. . .... . . . .. . . . .. . . 0'07 
Ferric oxide .... ... . 008 
Manganous oxide . . . . .. Traces 
Potassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . ..... .. 'l'races 
Sod". . . . . . . . . . . . . . . . . . . . . . . . Traces 
Cfl,rbonic acid ... . 
Sulphuric acid ....... . 
Phosphoric acid ..... . 

38'01 
0'07 
0'02 

Silica, soluble .................... . 
Insoluble mineral matter ......... . 

0 ' 10 
.. .... S'()2 

Organic matter, viz. : vegetable fibre in fl, state of 
decay, and products of its decay, such as humus, 
humic acid, etc., and possibly a little combined 
water ... .......... .. .. . . .. .. ..... .. ' 4'79 

Tot al. ...... ... . ... . . .. .. . .......... .. . . 100 '12 

"Assuming the whole of the lime to be present in the fvrm of carbon
ate, trifling qua,ntities of which are, however, present in other forms of 
combination, the amount found would t;orrespond to 86' 28 per cent 
of carbonate of lime. The insoluble mineral matter was found to con
sist of":-
------------------.--- - - - - -

'-Annual Report, Geol. SUl'v. Can., vol. VII. (N.S. ), 1894, p. 31 R. 
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Silica.. .. ... . . .. . ...... , .... ' .. '........ 0'24 per cent. 
Alumnia and ferric oxide ... . , , , .. . ............ , . .. l' 51 
Lime ....... ,. ......................... 0'29 
Magnesia .. . .. , . . .. , , .. , , . . . . . .. O· 08 
Allmlies (?) . , . , , , .•.....•...... ' , . . . • . . • . . .. o· 50 

Total ........ ",............... . . . . 8'62 

Marl is often used as a fertilizer, and deposits such as that exposed 
at Emerald Lake should be of value locally for this purpose. 

Grindstones and Whetstones. 

Some of the material contained in portions of the beds of coarse Grindstones. 

sandstone and grit, found near the base of several of the Palreozoic out-
liers, would probably be suitable for the purpose of making grindstones. 
A quarry was opened many years ago on one of these arenaceous 
beds exposed above Deux Rivieres which furnished some excellent 
grindstones. Where the layers are not thick enough for this purpose, 
they would furnish whetstones of very fair quality. Where too hard 
and compact, these stones answer only for a short time, when first 
used, soon becoming too much polished. 

Portions of the very fine-grained, banded slates and greywackes so 
frequently met with throughout the northern and north-eastern part 
of the district may probably afford material suitable for hones and 
whetstones. 

Clay f01' Bricks and Ea1·thenware. 

Clay suitable for the manufact;ure of bricks, extends over a very Olay. 

large area in the northern part of Lake Temiscaming, from the vicinity 
of the combined mouths of the Montreal and Matabitchouan rivers, 
northwards far beyond the confines of the present map. The bricks 
for the large convent and church built by the missionaries of the Oblat 
order at Baie des Peres were made there. In the vicinity of North 
Bay, and extending thence some distance beyond Verne, brick 
clay is readily accessible, although sometimes concealed by the presence 
at the surface of varying thickness of yellow sand. A brickyard was 
in successful operation at NOt,th Bay for some years, and if thE' local 
demand were sufficient it would no doubt be re-opened. Some of these 
beds of clay might also furnish material applicable for the manufacture 
of coarse earthenware, but so far no clays fit for the finer kinds of 
pottery have been found in this regi:)D. 

Mica. 

Both biotite and muscovite are among the commonest constituents Mica. 

of the various Laurentian gneissic rocks, but although thus widely dis-
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tdbuted their presence in this associati()l1 is not of economic import
ance. The numerous and often large pegmatite dykes that cut these 
Laurentian rocks give promise, in places, of affording a supply of mica 
in sheeGs sufficiently large and in such quitntities as to be available for 
economic purposes. The southern portion of the Township of Calvin 
is perhaps the most important of these localities, but so faJ' the musco
vite obtained, representing the material exposed at or near t.he surface, 
has been too infel'ior in quality to command a price commensurate 
with the cost of mining. The opening up, ho\Vever, of a large portion 
of the south-eastern portion of the area of the Lake Nipissing sheet for 
settlement, may bring to light other masses of pegmatite producing 
good mica. 

Asbest-us. 

This mineral has been found in the district. One of these localities 
is situated near the west shore of the" Mattawapika" on Lady Evelyn 
Lake, on the Haycock mining location. It is also known to occur to 
the north-east of Baie des Peres, but the deposits thus far discovered 
are not very extensive. 

Gmphite. 

This mineml, so abundant in the Laurentian area further to the 
south-east, is of rather rare occurrence in the region under descriptions 
and although doubtless present as an occasional constituent of some of 
the gneissic rocks, its presence was only noticE'd at one ]oca.1ity, where 
it occurs disseminated in minute grains and scales throughout the 
biotite-cyanite-gneiss exposed near the shores of the Ottawa in the 
vicinity of Les Erables Rapids and Snake Creek. Its presence in a 
rock-mass has often been referred to as evidence of its sedimentary 
origin, but in this instance there seems to be no doubt whatever 
that the rock containing it is a rather unusual phase of the biotite
gneiss, and as such is to be considered as a foliatcd plutonic mass. 

Apatite. 

This mineral, though abundant as an accessory or accidental con
stituent of many of the crystalline rocks occurring in this region, has 
not yet been found in deposits possessing any commercial value. 
The only locality where it was noticed in such quantity as to be 
recognizable without the aid of the microscope, is on the property of Mr. 
Emery Racicot, on lot 4, con. VI., of the township of Ferris, a short 
distance from N osbonsing, a flag station on the Canadian Pacific Rail-
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way. A pegmatite dyke is here exposed, composed chiefly of very pure 
and coarsely cleavable flesh-red orthoclase, with which is associated a 
much smaller quantity of black biotite often in large cleavable frag
ments. The dyke is about six feet in width, has a direction a little 
west of north, according with the foliation of the garnetifcrous horn
blende-gneiss with which it is associated. The apatite occurs very 
sparingly, generally in small well developed prismatic crystals imbed
ded chiefly in the biotite. Some of the crystals noticed presented the 
following combination of faces: (X) P. P. OP. (X) P2. Most. of the 
crystals were too fragile, on account of their long exposure, to admit of 
their being libel'ated without breaking from the matel'ial in which they 
were inclosed, The fclspar in this and other dykes in the near vicinity 
is very pure, and large pieces, many pounds in weight, could be readily 
secured without any admixture of foreign matter, 

Fluorite, 

:Fluorite or fluor-spar is found in large cleavable masses, associated Fluorite. 

with orthoclase, microcline Il.nd perthite in the large pegmatite dykes 
that cut the biotite-gneisses in the township of Oameron, about four 
miles and a half east, of Mattawa. The fluorite is of a light-greenish 
colour, but like the felspathic constituents of these dykes, is very much 
stained and infiltrated with ferric hydrate, which fills the numerous 
cracks and fissures present in the mineral. 

Molybdenite. 

The presence of this mineral, as an occasional constituent of quartz Molybdenite. 

veins, has been noticed in the district immediately sUlTounding Lake 
Nipissing. It is stated to occur in considerable quantity to the north 
of Talon Oreek, on the Mattawa River, although its presence there 
was not verified during the progress of the p.xamination of the region. 

Steatite. 

This mineral, usually a decomposition product of basic pyroxenic or Steatite. 

hornblendic rocks, is not very commonly met with, but specimens were 
obtained of tolerably pure material from the west shore of Lake Tern
iscaming, about four miles south of the Montreal River. 

Amazon-stone and Perthite. 

These two minerals are intimately associated with one another, con· Ornamental 

stituting much of the felspathic constituents of some pegmatites which stones. 
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cut a readily disintegraLing biotite-gneiss, that outcrops on lot 7, con. 
B, of the township of Cameron, about four miles and a half east of 
Mattawa. Four openings have been made, of the nature of smfl.ll 
pits or shallow trenches, extending only a few feet below the surface. 
The largest dyke is about five feet in greatest width, running north
east and south-west. The railway line is about 200 yards to the north, 
while the Ottawa River passes about 500 yards to the south of the 
exposure. The openings were made for apatite, and work on the pro
perty was abandoned when this material was not found. The amazon
stone, when fre3h, is of a very beautiful deep bluish-green colour, 
but owing Lo its proximity to the surface much of the material is more 
or less stained, and the minute crevices are filled with ochre. This 
defect would doubtless soon disappear in depth. Some of the material 
secured at the insignificant depth reached by the present workings IS 

remarkably good, and is suitable for cutting and polishing. 

The perthite which is intimately associated with the amazon·stone 
at this locality, is a pale flesh· red aventurine felspar, shown to consist 
of a fine interlamination or parallel intergrowth of albite and orthoclase. 
The alternation of the darker-coloured flesh-red orthoclase with the 
paler albite, and the accompanying brilliant aventurine reflections pro
duces a beautiful 'ltone when cut and polished. 

Cyanite. 

The occurrence of this mineral in situ in Canada was first noticed 
by the writer in 1890, in a cutting on the main line of the Canadian 
Pacific Railway, about half a mile east of vVahnapitre station. Here 
it occurs in flattened blade-like crystals and fragments, in association 
with a reddish almandine garnet in a mica-diorite-gneiss. The 
crystals usually conform to the foliation, but sometimes they occur in 
groups and clusters disposed at varying angles to the schistosity. In 
the more basic portions of the gneiss, the crystals are darker in colour, 
and have undergone in places rather extensive cracking and deforma
tion as a result of pressure. In the more acid or pegmatitic portions of 
the rock, the cyanite is much lighter in colour and occurs in stouter 
prisms. Fibrolite (sillimanite) also occurs in this locality, developed 
chiefly along certain crevices in the gneiss. It is fibrous or finely 
columnar in structure, and is traversed at right angles to the fibres by 
numerous fine cracks. Sometimes it occurs in curious irregularly 
radiating or plumose aggregates. The colour when fresh is of a pale 
blui~h-gray. 
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During the examination of the Ottawa Rivel' above Mattawa, 
cyanite was again noticed as a constituent of the biotite-gneiss 
exposed in the cuttings on the Temiscaming branch of the Oanadian 
Pacific Railway in the vicinity of Les Erables Rapids and Snake Oreek. 
Here also it occurs in long, thin-bladed crystals in association with 
red garnet, an~ is in many places so abundant a c,onstituent of 
the gneiss as to characterize this rock. The crystals are usually light
bluish or greenish, but some show a beautiful deep azure-blue centre 
with white margins. 

Fossil Got·als. 

The particularly fine fossil corals of the Niagara outlier exposed on Fossil corals. 

the shores and islands of the northern portion of Lake Temiscaming, 
which have undergone in most cases complete silicification, would 
doubtless not only command a ready, though somewhat limited sale 
a~ specimens, but when polished would form an attractive ornamental 
stone for certain purposes. The west side of Mann Island e.l(,hibits 
abundant specimens of this kind. 

Springs. 

The region, as a whole, is not characterized by abundant springs, Springs. 

although occasionally some largE' ones are encount.ered. Opimika 
Oreek, reaching Lake Temiscaming from the west immediately north of 
tbe narrows of the same name, is chiefly fed by springs, as is also 
Latour Oreek, which enters the same lake on the west side about four 
miles above the Old Fort Narrows. Both these stl'eams are remark-
able for the coldness and dearness of their waters, and for the fine 
specimens of brook trout to be found in them. A fine large spring 
rushes down the hill immediately behind Thompson Bay, below the 
Opimika Narrows, on the east side of Lake Temiscaming, about half a 
mile east of Lhe old Hudson's B~y Oo.'s post. Another spring of good 
water flows down at the head of Les Erables Rapids on the 
Ottawa. As the country becomes settled many new springs will be 
found, but the abundance of good water contained in the many lakes 
and streams of the region, renderg the presence of springs much less 
important, although as a rule the water in these lakes is rather warm 
for drinking purposes during the summer months. During a consider-
able portion of the summer, the presence of a large number of minute 
greenish or yellowish particles, often so abundant as to form a scum ab 
the surface or around the margins of the lakes, renders the water of 
many of them more or less unfit for drinking purposes. The waters 

11 
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of the springs that feed Emerald Lake, at the head of one of the 
branches of Opimika Creek, have already been referred to. They are 
the only ones known to possess therapeutic qualities. 

REGIONAL DESCRIPTION. 

THE OTTAWA RIVER AND LAKE TEMISCA~iING. 

General Ji'ectlures. 

~ellg~h of As may be seen by a reference to the accompanying map-sheets, a 
rIver ll1c1uclecl. 'd bl I tl f tl 0 ., I d d b h F th 

Its course and 
lnkes on it. 

conSI era e eng 1 0 1e ttawa IS 1I1C U e y t em. rom e 
north-east bay of Lac des Quinze, where it enters the Lake Temisc1L
ming sheet, to the mouth of the Mattawa (which for convenience has 
been included in the southern sheet) the distance is about 142 miles. 
Three large lakes occur in this distance, which may be regarded simply 
:1S expansions of the stream. 

The most northern of these expansions, known as Lac des Quinze, is 
very irregular in outline, with several long arms or bays running in 
various directions, but the most direct line of communication through 
the lake measures about twenty-two miles. This lake is separated 
from Lake Temiscaming by a short. stretch of water known locally as 
the" Quinze River," noted for its wild and dangerous rapids, and 
which in its eighteen miles of length falls a distA.nce of two hundred 
and sixty feet. I,ake Temiscaming, into which this stremn empties, 
is sixty-seven miles long from the mouth of the Quinze to the head of 
the Long Sault Rapids, while Seven-league Lake, which commences at 
the foot of these rapids, adds a further length of seventeen miles. 
While it would thus appear that the river, strictly speaking, embraces 
only about thirty-eight miles of this whole distance, it may be stated 
that a considerable proportion of that generally included as lake should 
in reality be considered as portions of the river propel'. A large part 
of these water-stretches exceeds but very little, if at all, the average 
width assumed by the river when not obstructed by rapids, while at 
several points a swift current is present, denoting a small though 
appreciable change of level. 

River-lilee Thus Seven-league Lake, in its lower portion, is only about a 
lake stretches. qU1l,rter of a mile wide, while in the uppel' part it never exceeds half 

a mile. In this lake a light current can usually be detected, showing 
a total fall in the whole length of about a foot during the ordinary low 
water of Sllmmer; but during times of freshet this current is aug
mented, and the total fall is increased to a little over two feet. 
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Lake Temiscaming itself, as noted in the appendix, shows a differ
ence in level of a foot from the head of the Long Sault Ra,pids to the 
wide portion a,bove the Old Fort Narrows, while the lower portion of 
the lake south of the mouth of the Montreal River, is quite river-like. 
This difference in level is mainta,ined by three very pronounced ~on
tractions. The most northerly of these is at the Old Fort N a,rrows, 
where the lake is pinched in between two bold hills of gravel, leaving 
a channel a little less than 800 feet wide at ordinary stages 
of the water. At the Opimika, Narrows, about thirty-five miles 
further, a still more pronounced current flows through a, strait which 
at one place is 16ss than 200 yards in width. This current, 
formerly known to the old voyageurs as "La Gabre" shows a descent 
of fully half a foot. At Presqulle, about a mile north of the head of 
the Long Sault, the third contraction OCGurs, and here again a consider
able current may be noticed, but not so strong as at the Opimika. 

The Ottawa, from the north-east bay of Lake des Quinze, has a general General direc 

direction a few degrees south of west as far as the head of Lake Temis- twn of flver. 

earning. At this point, however, it suddenly cha,nges, and from the 
head of this lake, as far as the mouth of the Mattawa River, the stream 
flows about S. 300 E. In places there is a decided divergence from 
this general course, caused by local bends, which are especially char-
acteristic of the upper portion of the river, but from Lake Temiscaming 
to the Mattawa, the river follows an unusually uniform and deep 
valley, and any bends which do occur are in the nature of large curves. 

The upper part of the river, above Lake Temiscaming, occupies a Oharacter of 

very pronounced valley, and the hills around Lac des Quinze present valley. 

the usual rounded or dome-like outlines so distinctive of areas under-
lain by the Archrean gneissic rocks. Except on the northern 
portion of the lake, where they are unusually bold, ranging from 
200 to 300 feet in height, the hills are as a rule low, averaging 
less than 100 feet. The Quinze River, which usually breaks 
across the strike of the inclosing rocks, occupies an original, 
but not very pronounced depression. When Temiscaming is reached 
these conditions undergo a decided change; and the valley, especially 
in the lower portion, is fiord-like in aspect. From the Mountain 
Rapid to the mouth of the Mattawa, the river breaks across irregular 
ranges of bills, which rise very abruptly from the water to heights of 
from 400 to 600 feet, while the shores on either side of Seven League 
Lake, which are as a rule bold and rocky, preserve a rather constant 
elevation of from 200 to 300 feet. In the construction of the Lake 
Temiscaming branch of the Oanadian Pacific Railway along the rocky 

ll~ 
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eastern bank, this was so steep and abrupt that it was found necessary 
in most instances to make large rock-cuts, the road skirting the shore. 

From the mouth of the Montreal Ri vel' to the Long Sault Rapids, 
the banks on both sides of Lake Temiscaming are extremely bold, and, 
as a rul~, rocky, and frequently for several miles present unbroken 
cliffs. The hills un both the Ontario and Quebec sides of the lake rise 
very steeeply from 350 to 600 feet, with but few minor and unimport
ant bt'eaks where some of the larger streams flow in. Throughout the 
whole of the distance from Mattawa, the tributary streams all show a 
very abrupt descent to this valley. Above the mouth of the Montreal, 
the topographical outline changes somewhat suddenly, and the shore, 
though still in many places steep and abrupt, is not continuously so; 
while wide and open valleys covered with drift separate the still high 
hills. The west shore of the lake is especially steep and regular, and 
until Haileybury is reached no flat of any appreciable extent occurs. 
N ear the north·west corner of the lake, large and comparatively level 
tracts exist that extend far beyond the boundaries of the accompany
ing map, and are fast being opened up for settlement. 

The eastern, or Quebec shore, presents many deep and important 
indentations and although numerous high and exceedingly rugged 
hills occur, they are for the most part separated from one another by 
flats of clay. These have in many instances been cleared and are at 
present occupied by prosperous farmers, the soil being good and yield
ing abundant crops. 

!lea? of Lake The depression occupied by Lake Temiscaming extends in a north
remlscammg. westerly direction, but becomes divided into two subsidiary valleys by 

the flat limestone promontory terminating in Dawson or vVabis Points. 
These valleys are occupied by the two important tributaries known as 
Wabis Creek and the Blanche or White River. 

Soundings by 
T. Guerin. 

It has always been known that the Ottawa River is, in many 
portions of its course, very deep, but no accurate information regarding 
its depth was published until Mr. Thos. Guerin, C. E., examined that 
part of the river above lVIattawa:* Those soundings were, however, 
few in number and confined chiefly to Seven Len,gue Lake, although a 
few were obtained in the vicinity of Chiefs Island on Lake Temisca
mingo Mr. Guerin states that Seven League Lake was sounded in 
several places, the depth obtained being generally about sixt;y feet. In 
one place it; was 397 feet, but in no place was it found to be less than 
t;hirty feet deep. The sounding-line on Lake Temiscaming was unfor-

* Annual Report, Minister of Public "Vorks, 1884-85, pp. 106-107. 
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tunately only 120 feet long, and on continuing the soundings south of 
Chiefs Island it soon failed to reach the bottom. 

During the progress of the Geological Survey several calm moonlight Soundi!lgs by 
. h . d' L k T' . Tl d' GeologlCal mg ts were spent m soun mg a e emlscammg. lese soun lllgS Survey. 

were commenced at the Opimika Narrows, where the deepest water 
was found to occur in close proximity to the western shore which is 
here steep and rocky. The bottom is composed of coarse gravel and 
boulders, and the lead showed a narrow and tortuous channel whose 
greatest depth was forty-five feet . 

Four more soundings were taken in going north, in the next mile, O~imika 
h · did . . h II d It' tid N arrows to s owmg a gra ua . eepemng Wit a grave y an u llna e y a san Y McMartin 

bottom. These soundings were respectively 55,47,75 and III feet. Point. 
About midway between Main Channel Islet and the west shore, the 
channel is 65 feet deep, while that between this island and the eastern 
shore is only 55 feet. It is evident that there exists at this point a 
considerable bar, due to the deposition of morainic or drift material, 
of which Main Channel Islet (wholly composed of boulders) forms 
the culminating point. 

From this place to within half a mile of McMartin Point, three 
soundings were taken, showing an increase first to 95 feet, then 139 
feet and 183 feet, while three soundings taken at this point showed 
211 feet in mid-channel, and 198 and 127 feet, the latter being within 
200 yards of the western shore. Opposite McMartin Point, the lake 
again appears to shallow somewhat, and the deepest sounding near the 
centre was 157 feet, while half way between this and the western shore 
it shallows still further to 130 feet. Again it would seem that this 
shallow portion is caused by an accumulation of morainic debris, of 
which McMartin Point forms the shoreward extension. 

All of the above soundings showed a bottom composed of very fine McMartin 
gravel or sand. To the north of McMartin Point, the lake deepens P1roint to ,-eepawa.. 
rapidly and maintains a very uniform depth as far as the mouth of the 
Keepawa River. About a mile north of McMartin Point, the depth 
noted was 425 feet, while still further north, opposite Latours mills, in 
mid-stream, the depth found was 460 feet. This great depth was main-
tained close to either shore, for a sounding taken within ten chains 
of the western shore showed 455 feet while one taken an equal distance 
from the eastern shore was 320 feet. About a mile further north, the 
lake is 423 feet deep and again in mid-channel opposite the Buffalo 
Rock it is 430 feet deep. The deepest sounding made was taken a 
little over a. mile south of the Keepawa River, about the middle of the 
lake, the depth being 470 feet. Going northward, the lake shallows, 
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and opposite the mouth of the Keepawa is only 362 feet deep. Through
out this interval or great depth, from l\'Ic}Iartin Point northward, the 
whole bottom was found to be covered by a soft, unctuous, gray clay 
or ooze into which the lead sank a foot or more. 

The depth ascertained at the mouth of the Keepawa remains uni
form to within a mile of the combined mouths of the Montreal and 
Matabitchouan rivers, where it is 3<17 feet. N orthwarcl, the lake 
gradually shallows, and opposite the mouths of these streams has 
been partly filled up by an extensive deposit of sand and gravel 
th~t forms the bottom in this neighbourhood. These streams cannot, 
however, account for the vast accumulation of loose material which is 
here evidently present, for the lake is over a mile wide, and for more 
than a mile in length has been filled up by a deposit varying from 100 
to 150 feet in depth. Further, the lake shallows considerably to the 
north of these streams, while the reverse would have been the case if 
the whole of the material had been brought down by them. This 
extensive bar has probably been deposited in the first place as a lateral 
moraine, in the shelter of the bay in the rocky hills that occur at the 
mouths of these rivers, while the material subsequently transported 
and laid down by the streams, has reformed and modified these depo
sits, producing the somewhat wide delta now found. 

Opposite the mouth of the Montreal River, the depth of the lake in 
the middle is 275 feet, while about three-quarters of a mile further 
north this again decreased to 2f>6 feet. Still further north, the lake 
deepens rapidly, and two miles north of the Montreal River the sound
ings showed a somewhat uniform depth of 400 feet. A little over 
half a mile south-east of Roche McLean, the lake is 378 feet deep, 
while opposite the north end of Quinn Point it is 370 feet. Here 
again a bar composed of boulders and clay with a little sand extends 
from the north-east end of this point for nearly a quarter of a mile, 
with only about five feet of water at ordinary summer level. In the 
centre of the large open space to the north of Quinn Point, the lakEl 
is 348 feet deep, while in the middle of the Narrows, opposite Pointe 
a la Barbe, it is only 170 feet deep. In the open space opposite the 
mouth of the Little River it is 1',5 feet deep, thus showing a rather 
uniform depth in this portion. 

The Old Fort Narrows is a very decided contraction occasioned by 
two bold hills of sand, gravel and boulders. The deposition of the 
material at this point was evidently determined by a pre-existing rocky 
narrows, the higher portions of which may be seen protruding from the 
surrounding mantle of sand and gravel. During the retirement of the 
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ice-sheet up the va.lley of the la.ke, a. In.rge a.mount of mominic ma.terial 
was deposited a.t this pla.ce, thus still further reducing the cha.nnel. 
In the channel, immedia.tely opposite the Hudson's Bay Oo.'s old st.ore, 
the first ~ounding showed a dept.h of 31 feet, which wa.s gmdually in
creased to about seventy-five yards from the west shore j while less 
than thirty yards from the west shore the dflpth was found to be 46 
feet. To the north, the lake gradually deepens, first to 88 feet about 
an eighth of a mile north of the Narrows, and finally to 120 feet about 
half a mile north. In the opposite c1ir'ection, or southwards, on the 
other hand, the lake deepened first to 65 a.nd then to 130 feet within 
less than an eighth of a mile. 

There seems, therefore, to be no warrant for the supposition that 
this barrier of sand, gravel and boulders extended at one time com
pletely across the lake, for, if such had been the case, it appears probable 
that the rflmoval of this materifd would have resulted in tbe accumula
tion of a considerable deposit immediately south of the N alTOWS, which 
is not found, as the descent on the south side is much steeper, in 
fact nearly as steep as the angle of repose, under the conditions, for 
gl'avel and sand. 

Our soundings did not extend further to tbe north, and although No soundings 

the western shore-line is still very steep and abrupt it is not probable in northern 
, part of lake. 

thH.t the gre!1.t depth characteristic of those areas to "I;he south of the 
Narrows is maintained in this direction, although occasional localities 
with considerable depth may doubtless be found, presuma.bly in the 
neighbourhood of the western shore. 

The highest water in this part of thfl Ottawa is in general occasioned Times of 

by the melting of the snow in spring, and occurs usually about the higth-.and low-
wa er. 

latter part Ot May, while the time of low-water is during September or 
October, according to the setting in of the autumn rains. During the 
summer months, the Ottawa is remarkably and quickly affected by very 
heavy or long continued rainfalls. In ordinary seasons this difference 
in level varies from twelve to fourteen feet, but in 1887, and again in 
1894" Lake Temiscaming and this portion of the Ottawa showed the 
astonishing difference of twenty-one feet between the two extremes of 
bigh- and low-water. Both of these years were, moreover, remarkable 
for an extremely heavy snowfall during the rreceding winter, thus 
furnishing conditions for an extraordinary spring freshet, while the 
succeeding summers were notable for excessive and long continued 
drought, and the lowest watel' occurred during the month of 
September. 
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Difference in One of the most marked effects occasioned by this difference in level, 
~~~l~f k~~~s. is the corresponding difference in the fall of the Long Sault Rapids 

that separate Lake Temiscaming hom Seven League I,ake, and the 
accompanying increase in the fall or the rapid at the outlet of the 
latter, known as "The Mountain." During times of low-water the 
fall in the Long Sault Rapids is almost fifty-five feet, while at high
water it is only forty-nine feet. On the other hand, during time'S of 
freshet, the Mountain Rapid has a fall of seven feet, while at low
water there is only a fall of a little over three feet. During the same 
time Seven League Lake has a total fall of two and a-half feet in times 
of high-water, and at low-water there is only a £f1U of half a foot from 
the north to the south end. These seeming anomalies are thus 

ExpJanatio~ explained by Mr. Thomas Guerin :"'-" The Long Sault .y,. 'k ,x, is 
by Mr. Guel'll1. divi::led at its head by an island into two channels, the levelof the 

bottom of the eastern channel being about seven feet below that of the 
bottom of the western channel which becomes dry at low-water. 
.J!- 'k 'I.- The outlet ft'om Seven League Lake is at the Mountain 
Rapid, and the capacity of the channel here is less than the united 
capacities of the two channels, which constitute the outlet from Lake 
Temiscaming. Hence the latter channels during high-water pour a 
greater quantity into Seven League Lake than the outlet of the latter is 
able to discharge, thus causing Seven League Lake to rise, while Lake 
Temiscaming falls so that the difference of level must be least at 
high-water. Again when the level of Lake Temiscaming falls so low 
as to render the western channel dry then the outlet from Lake Tem
iscaming will be confined to the eastern channel, which is nearly of the 
same dimensions as the outlet of Seven League Lake, but as the area 
of the latter lake is many times less than that of Lake Temiscaming, 
its level must fall faster and the difference of level must be greater 
at low-water than at any other time." 

Discharge. 

Trend of 
Ottawa 
Valley. 

The rate' of discharge from Seven League Lake was measured by 
Mr. Guerin at the current immediately above the Mountain Rapid, on 
the 21st of August, 1884, and found to be 16,383 cubic feet per sec
ond. From a comparison of the levels then prevailing, it was calcu
lated that the rate of discharge during times of high-water would be 
25,100 cubic feet per second, and during low water 14,800 cubic feet 
per second. 

The trend of the Ottawa Valley, from its confluence with the 
Mattawa to the foot of Lake Temiscaming, is nearly north-west, mak
ing a considerable angle with the direction of the foliation of the 

* Annual Report, Minister of Public Works, 1884·85, pp.107-108. 
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gneissic rocks along its banks. At the mouth of the Mattawa a sharp 
elbow is formed, the valley below that rivel' turning nearly east, in 
close correspondence with the foliation of the gneisses and coinciding 
in direction with the depression occupied by the Mattawa River. The 
sharpness of this elbow is further accentuated by the fact that, for 
several miles above this point, the course of the Ottawa River is nearly 
north-and-south. 

The river from Mattawa to the foot of Lake Temiscaming is inter- r,."'pids, 

rupted at intervals by heavy rapids, three of which occur on the first 1;,~~!aTeamt~_ 
fourteen miles, while the Long Sault, seventeen miles further up, is earning. 

six miles in length. 

The first rapid, four miles above the Mattawa, is now known as La La Cave. 

Cave. It is about half a mile in length, and is divided into two leaps, 
the lower of which was formerly known as La Cave, while the upper 
portion was called the Demicharge Chaudron, or Chaudie)ff'. The 
The combined fall is nearly ten feet, divided into two nearly equal 
parts. The river between the Mattawa and La Cave Rapids averages 
about a quarter of a mile in width, although in one or two pbces where 
bays are present, this width is nearly doubled. Antoine Creek is the 
main tributary in this interval, coming in from the west and draining 
in its course the larger portions of the townships of Mattawa and 
Olrig, its source being in some small lakes situated in the south-western 
part of the township of French. 

From La Cave to the next rapid, known as Les Erables, is a little Les Erables. 

over three and a half miles, while the width averages about a third of 
a mile, and occasionally somewhat less. Les Erables Rapids are a 
little over half a mile in length, with a descent of nearly thirteen feet. 
Latour Island, at the foot of this rapid, and almost in the middle of the 
current, shows a large numbet, of pot-holes worn out in the rock. All 
stages in the process may be seen from the incipient canals, where the 
eddies have commenced to wear down along the jointing planes that 
cut the rock, to holes ten feet in diameter. In a few instances several 
holes are seen to have been so greatly hollowed out that they ultimately 
joined at or below the surface. 

Cotton Creek enters from the east a short distance below the foot of 
Les Erables Rapids, forming a beautiful cascade as the water tumbles 
over the rough ridges of gneiss which impedes its progress. This 
stream drains a number of lakes, of which Lake Memewin, situated 
about four miles to the east of the river, is the largest, being four 
miles long, and very, irregular in outline. Scarcely three miles and a 
half intervenes between Les Erables and The Mountain, where the 
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The Mountain whole volume of the river flows through a narrow channel obstructed 
Rapid. by rocky reefs and islets. About a mile above Les Erables Rapids 

another stream enters from the east, with a steep descent into the 
Sn"ke Creek. valley of the Ottawa. This stream, now known as Snake Oreek, drains 

a number of ~malliakes, the largest of which is Snake Lake, while the 
head W(1ters are in a small lake, from which only a short portage is 
necessary to reach Obasking Lake. It thus formed a portion of the 
old winter route, which left the Ottawa River at the mouth of this 
creek and reached Lake Temiscaming a short distance below the 
Opimika Nart·ows. About a mile below the Mountain Rapid one of 
the highest hills was ascended and found by aneroid barometer to be 
520 feet above the surface of the water. The average height of the 
hills on either side would, therefore, be little less than 500 feet. 

Seven Leagne Seven League Lake, is a stretch of navigable water nearly seventeen 
Lake. miles in length, extending from the head of the Mountain to the foot 

Streams 
entering' 
East Creek. 

J ocko Ri ,·el'. 

Its southern 
branch. 

of the Long Sault Rapids. The banks in most places (1re steep and 
rocky, and one 01' two places, perhaps, deserve special mention. Devils 
Garden Bluff, on the east side, presents a sheer precipice of gneissic 
rocks, and receives its name from the fact that a patch of wild onion 
grows ne(1r its summit. Above this, on the west side and only a short 
distance below the foot of the Long Sault Rapids, there is a sharply 
accented hill thickly overgrown with small pine trees, which, from its 
marked resembbnce to the characteristic headgear of the Oanadian 
"habitant," has always received the designation of "La Tuque." This 
is a ra ther important and well known land-mark. 

Three important tributaries enter Seven League Lake. The first of 
these, known as East Oreek, has its source near the eastern limit of 
the southern map-sheet, and is thus not more than seven miles long, 
reaching about six and a half miles below the foot of the Long Sault. 
The next stream, however, which enters on the west side about half a 
mile further north, is much larger, and named J ocko River, after a 
half-breed of that n(1me. Formerly the stream was known as the 
Siconaguisipi or Blackstone River, a name appearing in Sir William 
Logan's report on the region, although on his manuscript map it is 
designated as the Porcupine River. The main branch of this stream 
heads in a lake about two and a half miles long, bearing the same name, 
and situated about the centre of the township of Osborne, a little over 
twenty miles in a straight line from the outlet. Its northern branches 
drain the northern parts of Osborne and Garrow townships, and also 
a considerable area of unsurveyed land between these townships and 
Nevin's base-line. The southern branches drain almost the whole of 



llARLOW·l THE OT'rAWA AND LAKE TEhlISCAMING. 171 I 

the townships of Stewart and Lockhart, this area being but slightly 
less thu,n seventy square miles. The river has carried down a quantity 
of loose material, which fills up a large area of the lake in the vicinity 
of its mouth. It flows through a steep, narrow valley, and in debouch
ing on the lake the channel makes a sharp bend northward through 
the gravel and sand, thus forming what has often been called a" square 
fork." This delta is 200 yards wide and about a quarter of a mile long, 
and may owe its origin partly to glacial accumulation and deposition. 
If it occurs as a result of stream action, it evidences a river of much 
greater volume than that which now occupies this valley. 

The Obashing is the third stream of importance entering Seven League O~:>ashing 
Lake in a bay on the east side, close to the foot of the Long Sault RIver. 
Rapids. The lower portion of this stream meanders through a sandy 
flat, which extends inland for some distance. The upper portion of the 
stream, however, is exceedingly rough and rapid, showing a total fall of 
about 300 feet in a distance of scarcely three miles. It affords an 
outlet to a large number of lakes in the region to the south of Keepawa 
Lake, the largest of which is Obashing Lake. The name is of Chippewa 
origin, and refers to the narrows which divide the lake into two very 
nea,rly equal portions. It covers an area of aLout eleven square miles, 
and measures ten miles from east to west, with an average width of 
from one to three miles. Two large tributaries enter the eastern end 
of the lake, the most northerly being known as the Otter River. 

The Long Sault Rapids separate Seven League Lake from Lake The Long " 
T'emiscaming, and are caused by a great accumulation of very coarse Sault Rapids. 
gravel and boulders, many of the boulders, at the head of the rapids, 
are exceedingly large, measuring from twelve to fifteen feet in diameter. 
The rapids are usually very narrow and crooked, and a little over six 
miles in length. Very little rock in situ can now be seen, although it 
is evident from the topography that the detritus was deposited in a 
pre-existing shallow narrows. On the east, or Quebec side, the drift 
material forms a comparatively level space, varying from a quarter to 
half a mile in width, along which the railway-line is constructed. With 
skilful canoemeu, it is customary to run the Long Sault Rapids in the 
larger voyaging canoes, but five portages and tracking lines are neces-
sary when an ascent is made. The three lower portages are on the 
east side of the stream, and the two upper ones on the opposite bank. 

Two streams fall into the Ottawa at the Long Sault, one from either McDougall 
side. McDouO'all Creek which flows in from the west at the and Gorden 

'" , Creeks. 
Crooked Rapid, takes its rise in some small lakes about ten miles to 
the north-west, and Gordon Creek enters about a mile below the head 
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of the Long Sault. Logs are brought from Keep<l.wa Lake by an 
artificial channel into Gordon Creek, down which they are run. The 
total fall of Gordon Creek, from Keepawa Lake, is about 300 feet, 
nearly 250 feet of which is below Pike Lake in a little over a mile. 

Lake Temiscaming is usually regarded as commencing at the head 
of the Long Sault. The name meallS literally "at the place of the 
deep dry water," doubtless referrin~ to the existence of the extensive 
clay flats in the north-eastern portions of the lake which are sometimes 
dry. Tl:e lake is sixty-one milf'S long in a bearing N. 26° W., with 
an area of about 125 square miles. From the head of the Long Sault to 
the N al'l'ows the lake is about a quarter of a mile wide, but at the foot 
of the Narrows it increases in width to about a mile, on account of 
Thompson Bay, situated on the east side. Both shores are steep 
and high, and in several places there are almost perpendicular clifls 
over 200 feet in height. On the Ontario side especially, the hills are 
covered with a good growth of pine, almost to the water's edge, which 
effectually conceals the rock beneath. A portion of the Quebec side, 
between the Narrows and Schooner Island, has, however, been almost 
denuded by fire of its original forest growth, and exposes the rough 
and . broken ridges of gneiss. 8chooner or Ship Island evidently 
represents the apex of a bouldery shoal, as no evidence of a rock in 
situ could be found. Presqulle, about a mile above the head of 
the Long Sault, has been designated as an island, and although com
paratively deep bays approach close to one another on the north and 
south sides, a small neck of land unites the so-called island with the 
eastem shore. It evidently represents an older accumulation of 
morainic material whi~h in so many places block the channel of the 
river. 

The Opimika Narrows, are about two miles in length, and very 
crooked and contracted towards the northern end. High rocky 
hills form the immediate coast-line on the west side, but on the east 
side the shore is composed of sand, gravel and boulders, forming a flat 
over a quarter of a mile wide to the base of the rocky hills. The 
greatest cl)ntraction is towards the north end, where the shore-lines are 
only a little over a hundred yards apart. Two creeks enter the 
Ottawa at the Opimika Narrows. The largest one, now known as 
White Creek, drains two or three small lakes between this point and 
Keepawa Lake, the largest of which, White Lake, is over half a mile 
in width, and two miles in length ; the eastern end approaching within 
about three miles of Keepawa Lake. The other creek is known as 
Green Creek, and enters from the west side, draining some small lakes 
in that direction. 
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Above the Opimika Narrows the lake widens almost immediately, Narrows to 

and from this point as far north as the mouth of the Montreal M~~;~eal 
River ithas an average width of from three-quarters of a mile to 
a mile. The shores are very bold, often exhibiting nearly vertical pre-
cipices of rock for many miles at a stretch. Occasionally small portions 
of the shore-line are composed of sand and gravel, but high trees rise 
almost immediately behind. McMartin and Ouellette points are 
small, low, projections running out a small distance into the lake 
and are composed wholly of sand and gravel except in the case of Nrc-
Martin Point, where some of the solid rock projects through t;his loose 
material. In the vicinity of McMartin Point, a considerable amount 
of stiff grey clay was noticed, and a bank of this contains a large num-
ber of very irregularly shaped calcareous nodules, but no fossil remains 
were found in them. The hills on either side of the lake are from 300 
to 500 feet above the surface of the water, and the highest, known as 
the King of the Beavers, rises to a height of about 600 feet. These 
hills evidently form the edges of an undulating plateau which extends 
inland on both sides, and in which the valley of the lake has been 
excavated. Buffalo Rock is another well known topographical feature, 
consisting of a rocky precipice on the west shore of the lake, an~ so 
named from a mass of vegetation upon it, which has a fancied resem-
blance in outline to a buffalo. 

Six tributaries may be mentioned which flow into the Ottawa Tributaries 

between the Opimika Narrows and the mouth of the Matabitchouan ~~;~J~fTafl~~s . 
River. The first of these is Opimika Creek that enters a beautiful 
sandy bay on the west side, known as McLaren Bay, about half a mile Opimika 

north of the Narrows. The water of Opimika Creek is extremely clear Creek. 

and cold, abounding in speckled trout. Although its actua,l source is 
in a small lake about nine miles to the south-west of the Narrows, it 
derives most of its water from two lakes some four miles to the south-
west, which are supplied by a series of large springs. One of these 
lakes is called Emerald Lake, and is remarkable for containing a deposit 
of shell marl which is described in that portion of the report treating 
of economic geology. The small pond at the head of the stream is 580 
feet, by barometer, above Lake Temiscaming. 

About three miles further on, Ottertail Creek reaches the lake from Ottertail 

the west. This stream forms a portion of a route to the west. The Creek. 

main or southern branch takes its rise in a small lake, some twenty miles 
to the south-west in the township of Hammell, within a mile of Spruce 
Lake, at the head of the Tomiko River. About a mile above McM artin 
Point, a small stream enters from the east, draining White Beaver Lake, 
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and three miles south of the mouth of the Keepawa River, another small 
stream enters which is notable as being the old Indian portage-route 
to Lake Keepawa. 

The next stream is the Keepawa Rivel', forming the outlet to a great 
num ber of large Jakes, many of which are outside the boundaries of the 
present map. The largest of these lakes is of course Lake K eepawa, 
which is nearly thirty-two miles in D, straight line from north to south 
and, with its intricate shore liue of bays, covers an area of 120 square 
miles. The Keepawa River is nearly nine miles in length, with a total 
fall of about 300 feet, and has a number of powerful rapids and 
chutes in its circuitous course. At the mouth is a very fine chute. 
The Matabitchouan and Montreal rivers, which enter the lake at the 
same place, are elsewhere separately described. 

North of the Montreal H.iver, Tell1iscaming Lake gradually widens. 
The western coast·line continues to be rather even and unbroken and 
is also as a rule steep and rocky. At the Crows N est Rock, oppof<ite 
Bryson Ishlnd, as well as at Manitou Rock opposite Mann Ol' Burnt 
Island, there are sheer precipices, that extend for several miles vary
ing from 150 to 200 feet in height. The east side of the lake shows 
more irregulltrity in outline, and large areas of level land exist, from 
which, however, bold hills rise in places. There is much more eulti 
vable land in the aggregate, than the often rocky character of the lake- . 
shore would indicate. 

Islands. Below the Old Fort Narrows there are only a few small and insig-
nificant islands. Roche McLean, so named after an old N orth·west 
Oompany fur-teader, as well as the island north of Pointe it la Barbe, 
are both connected at low-water with the western mainland by narrow 
bars of sand and gravel. Moose Rock is a huge boulder of breccia
conglomerate, about thirty feet in diameter, situated some four miles 
south of the Narrows. North of the Narrows, there are several islands, 
of which the most important are Bryson or Moose Island, Burnt 

Chiefs I sland. Island and Ohiefs Island, the latter being a well known topographical 
feature. It is high and rocky, and at low-water is connected at its 
eastern end with the mainland by a bar composed of boulders and 
clay; although, during the early part of the season, there is often 
sufficient water to permit of the passage of the steamer. To the north
west of the island a similar bar exists, which, at low-water, prevents 
the steamer proceeding any further, although the channel inside is 
quite deep. The presence of this boulder barrier is probably due to its 
deposition, in part at least, in a crack or rift in the glacier, that evi
dently occupied the valley of the Blanche River towards the close of 
the glacial period. 
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The northern part of the lake, from the Olel Fort Narrows to the 
mouth of the River des Quinze, has more the appearance of a lake than 
any portion further south. The deepest water is to the west of Mann 
and Bryson islands, and is the route usually followed by th<'l steamer. 
At ordinary summer level it is impossible for a steamer drl\,wing six 
feet of water to pass between Bryson Island and the Quebec main
land, and the lake for a long distance outward, opposite vVl'ight's 
mine, is comparatively shallow. Kelly, or, as it is now called, 
Priests Bay, where the chief settlement of the district is situatecl, pre- Priests Bay. 

sents a long stretch of gently sloping clay flats, extending out from 
the 8hore opposite the village of Baie des Peres, and, usually, towards 
the end of August and in the month of September there is not more than 
five feet of water at the end of the long wharf, so that for a consider-
able portion of the season the steamers are compelled to anchor fully 
half a mile from shore, and lighter their passengers and cargo. 

The north shore of the lake is divided into two deep bays by the Northern 

h· h k .. D W l' P' Th shores of lak 19 roc y promontory termmatmg at awson or aOlS omt. e 
high limestone table-land of which this forms a part, is over two miles 
in width, presenting a very Rteep escarpment of light cream-coloured 
limestone facing eastward and running in a N. N. W. direction beyond 
the borders of the map. Wabis Bay is a little over two miles wide Wabis Pay. 

and three miles in depth, receiving at its head the waters of Wabi Creek, 
at the mouth of which is situated the promising settlement of Liskeard. 
Wabis Creek is a stream of considerable importance, rising beyond the 
north boundary of the map and draining a large area of arable land to 
the north-west, most of which has recently been laid out in townships 
and subdivided into Jots. The borders of Wabis Bay are in general low, 
with a marshy fringe along its north-west shore, while the water is 
extremely shallow and the 5hol'e difficult of approach except by means 
of the very crooked and narrow channel which the stream has hollowed 

out on the hard clay bottom. The north-eastern part of the lake is North ·eastern 

divided into two bays known as Sutton and Paulson bays, separated Bay. 

from one another by the low marshy delta marking the mouth of the 
Blanche and Quinze rivers. The greater portion of Sutton Bay is a 
low sandy flat almost completely dry at low-water. 

vVhen the lake is at its ordinary sumIDer level, there is scarcely a foot Shallows neal' 

f t . h . I fl . h ... f Ch' f I I d OhlBfs roland o· wa er covermg t e extensl ve c ay ats III t e VICllllty 0 18 s s an . 
except in the various channels which the steamers entering in this 
vicinity have hollowed out. During low-water, occurring in Septem-
ber of 1887 and 1894, the greater part of these clay flats was exposed, 
the water being confined to these comparatively narrow channels. Three 
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large tributaries enter the lake in this neighbourhood and a fourth, 
known as Abbika Creek, about eight miles in length drains the western 
portion of the township of Guigues. The largest of these streams is 
the one which really constitutes the upward extension of the Ottawa 
River, now known as the Riviere des Quinze or Quinze River. The 
other two, in the order of their importance, are the Blanche or White 
River and the Otter River, often also called Ottertail River especially 
on the maps issued by the Crown Lands Department of Quebec. Only 
about five miles of the lower portion of the Blanche River is shown 
on the Lake Temiscaming map-sheet, the source of the stream being in 
Round Lake, is situated about forty-four miles from its mouth 
in a north-westerly direction, but following the rive l' the distance is 
nearly sixty miles. The waters of the Blanche River enter the lake 
through four somewhat intricate channels, between three low marshy 
islands, formed by the large amount of loose material deposited annually 

. by this stream. Two of these islandl5, known as W r.ight and Rousselet 
islands, are of consicierable size. The deepeRt channel is called the 
Chenal du Diable, and is navigable for small steamers at high-water. 
The next channel further south is known as the Crow Channel and is 
fairly deep, but the other two channels, which are more in line with 
the upward course of the stream, are almOfit completely choked with 
sand and other detritus, S0 that they can scarcely be navigated by canoes 
during ordinary stages of the water. 

About five miles from its mouth, the depth of the river varies from 
sixteen to t,wenty-four feet, and the width from 320 to 400 feet, and 
at a distance of twenty miles from its mouth it is 220 feet wide and 
eight feet deep. Here a small rapid occurs, with a fall of about two 
feet, but above this is a quiet stretch of water for nearly six 
miles further. It will thus be seen that, at low-water, the river is 
navigable for a distance of twenty-five miles for Rteamers drawing 
under three feet, while at its highest stage this distance is increased to 
over thirty miles. The Blanche River has cut its channel through 
a thick deposit of drift material, composed chiefly of clay, and 
the sections thus furnished are probably the best in the whole dis
trict. The valley consists of a series of four or five rather extensive 
flats or terraces, rising, one above the other, to the north-west of the 
lake, and evidently forming the continuation northward of the depres-

,sion occupied by Lake Temiscaming. Near its mouth, the banks of 
the river are quite low, and subject to inundation, with large areas of 
tamarac and spruce swamp. As the stream is ascended, however, the 
banks gradually increase in height, and thirty miles inland they are 
more than one hundred feet above the level of the 5tream. Twenty-five 
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miles from the lake, the banks are eighty or nineLy feet high, and fur
nish a good section, which is as follows in descending order :-First, ' 
two or three inches of vegetable mould, then about a foot of reddish
brown sand merging into a gray clay, and below this, again, a bluish 
clay, which extends to the base of the cliff, forming the bed of the 
stream. Bluish clay is exposed, according to McOuat, -1(. in the bed 
of the river all the way to Round Lake, but about half-way up is over
lain by a rather coarse, brown sand, which, in its turn, further up, is 
again overlaid by clay. Six or eight miles below Round Lake, where 
the cliffs are upwards of a hundred feet high, the middle portion consists 
of sand, while at the base and summit nothing is seen but clay. 

The Otter River drains by far the larger portion of the area to the Otte" River. 

south-east of this part of Lake Temiscaming. The main stream rises 
about six miles south-east of Lac aux Feves, where it occupies the 
same depression as Chemagan and Hay bays of Lake Keepawa. Its 
channel is very tortuous, and in its lower portion has an average width 
of about 100 feet, with a depth of ten feet, while its rate of discharge Its discharge. 

was measured by 1\<11'. Guerin as 229 cubic feet per second, or less than 
one half that of the Blanche, and its velocity twenty-six feet per sec-
ond. It is navigable by canoe without interruption for a distance Of 
about ten miles from the mouth, and is frequently used by the settlers 
in going to and returning from Nort,h Temiscaming. About six miles 
from the mouth, the Cameron Branch enters, and, with a general course Cameron 

of nearly east-and-west, has its head-waters in a small lake only a mile Branch. 

west of Lac des Quinze. This tributary also serves to empty two consid-
erable lakes, known as Long and Sasaganaga, the former about three 
miles in length, but with an average breadth of scarcely a quarter of a 
mile, while the latter is two and a-half miles long, with a somewhat 
uneven shore-line and containing several islands, has an approximate 
breadth of a little over half a mile. The south branch, or Duford South branch. 

River, drains the larger portion of the township of Duhamel, rising in 
a small marshy lake about the centre of the township. This stream 
is rather crooked, even in its larger bends, while it meanders in a very 
tortuous manner through clay flats. 

Geological Description. 

The village of Mattawa is built upon a bouldery terrace of morainic Bouldery 
.. h' h b t t . d 't' h b d'fi d terrac"" at ol'lgm, w lC , su sequen 0 Its epoSl lOn, as een mo 1 e to a Mattawa. 

considerablG ~xtent by the scouring actioll of water. This boulder. 
covered field or plateau has a somewhat uneven contour, but in general 

""Report of Progress, Geol. Surv. Can., 1872-73, p. 134. 
12 
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it may be said to rise from thirty to seventy feet above the river. It 
is only one of many similar occurrences to be found in the neighbour
hood of the Ottawa River, all of which seem to owe their accumulation 
primarily to deposition from a melting detritus-laden glacier. This 
bouldery terrace begins nearly a mile up the Mattawa River and 
extends a little over half a mile down the southern bank of the Ottawa. 
In the angles formed by the junction of the two streams, it has its 
maximum development, producing a bar consisting almost wholly of 
boulders and coarse gravel, which stretches nearly across the river, 
leaving a deep though narrow channel near the Quebec shore. The 
boulders about Mattawa vary in si7.e from a few inches to as many feet 
in diameter, while many of them measure from ten to fifteen feet 
across. By far the larger number of these erratics consist of very 
evenly folioted gneiss, and have not been carried far from their 
original positions. Some are of red and gray gmnite, while a few 
are of greenish gabbro or diabase. Recent cuttings show that 
the bouldery layer overlies silts and other fine deposits. A well 
defined old river-channel occurs, running through the rear portion of 
the village between the main street and the railway station, which has 
evidently been followed by the Mattawa or its antecedent stream. It 
leaves the Mattawa about a mile above the mouth, and reaches the 
Ottawa at the foot of the rapid, nearly three-quarters of a mile below. 

On the north side of the river, a steeply scarped though somewhat 
narrow terrace rises to a height of nearly eighty feet above the level of 
the river. Near the junction with the Ottawa this terrace is com
posed of well-rounded fragments or small boulders with coarse gravel 
and sand, this material being in a much finer state of division than that 
on the south side. 

Opposite the village of Mattawa, on the north side of the Ottawa, is 
"Mattawa Mountain," about 600 feet high. It is composed of a grayish 
granite-gneiss, consisting of the usual alternation of lighter and darket' 
bands, causing a distinctly marked foliation. The strike of this folia
tion corresponds closely with the trend of the hill, being nearly east
and-west, while the dip is about 20· to the south. In places it con
tains an abundance of rather small garnets, especially numerous in the 
darker or more basic portions of the rock. 

At many points this gneiss is cut by dykes of pegmatite, varying 
irregularly in breadth from a few inches to several feet. These 
pegmatites are composed ueually of a flesh-coloured orthoclase or 
microcline and quartz. Occasionally a white plagioclase, probably 
oligoclase, was noticed in the same dyke with the orthoclase, while the 
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ferro-magnesian constituent is sparingly represented, if. at all, and is 
usually biotite. The quartz is as a rule segregated in the centre of 
each dyke, leaving an almost pure felspathic margin of varying thick
ness. Many of these dykes cut the foliation at considerable angles, 
running from S. 400 vV. to S. 55° W., while others, especially the 
smaller ones, conform very closely to the foliation. 

It is quite apparent, from the many conflicting local dips and strikes Gneisses 

observed in the area to the south of the Ottawa River and extending forming small 
, domes. 

for a few miles east of Mattawa, that the gneissic rocks rise into a series 
of small domes, each presenting quaquaversal dips; while, on the other 
hand, the complete examination of this small area has also shown that 
the grander structural features of these rocks exhibit a rather constant 
dip at low angles, varying in direction from south to S. 10° W. These 
gneissic rocks are well foliated and of a dark·gray colour where the 
biRilicate material is present in relatively greater quantity, while a pre
vailing reddish tinge is usual where felspar present increases. Some 
bands exhibit the" augen» strudure in great perfection. 

Abou t a mile east of Mattawa, the main line of the Canadian Pacific 
Railway has cut through the axis of one'of the most perfect of these 
dome-shaped bulges. The gneiss occurs in alternating light- and dark 
coloured bands which exhibit very sharp lines of demarcation one from 
the other. The main axis of this dome runs in a direction S. 80° E 
the dips on the north side of the railway track thus turning from N 
80° W. all around to S. 80° E.; while on the south side of the track 
dips exactly the opposite of these may be noticed. 

The gneisses contain a large percentage of pyrite, and all the joints Character of 

and fissures arc plentifully coated with brown hydroufl oxide of iron gnei ss. 

due to the decomposition of this mineral. The rocks crumble and fall 
to pieces when exposed to the action of the atmosphere for any length 
of time, giving rise to a coarse brownish sand that constitutes much 
of the soil of the region surrounding Mattawa. 

About a mile and a-quarter east of Matr.awa, the gneiss has a dark Superficial 

dd ' h 1 th dd' h' b' d t th £ mdnratJOn. re IS -gray co our, e re IS tInge emg ue 0 e presence 0 

felspar, which is in reality much more abundant in certain bands than 
in others. On the surface the gneiss presents a smooth hard crust, that 
is evidently merely the result of weathering, while beneath this thin 
coating the rock has undergone somewhat advanced decomposition, being 
yellowish in colour and comparatively soft and friable. This outer in
duration is very frequently characteristic of the exposed surfaces of both 
gneisses and the Huronian sandstone and gl'eywackes, and, as has been 

l~} 
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shown by Irving and Van Rise, is caused by the secondary enlarge
ment of the quartz and felspar individuals, the interstitial material 
constituting interlocking areas which are optically continuous with the 
original grains. 

Rocks To the west of Mattawa, the railway follows up the valley of a creek 
between r"ht· that empties into two small lakes the laraer of which is known as 
tawa and Cal. ' " 
vin. Eal'ls Lake. The shores of both these lakes are low and grassy, with 

Strike of 
gneiss north
west of ~Iat
twwa. 

only one rock exposure at the western end of Earls Lake. Between 
Mattawa and Oalvin stations the rock is usually well foliated 
granite-gneiss, although in one or two places it is very massive, and 
the foliation is either absent or quite indistinct. Some of the bands 
differ in colour from dark-gray to almost black where the biotite is 
exceptionally abundant; others are light-gray, while still others are of 
shades of fl esh-red or pink where the felspar is plentiful and is of that 
colour. The component bands are frequently so irregular in their 
development and in places so contorted, while the region as a whole 
has undergone such uneven truncation, that it is often exceedingly 
difficult to pronounce with any degree of certainty as to the 
direction of either the dip or the strike. In general, though, th ese 
rocks gradually bend round from S. 45° W. a lit~le west of M.attawa, to 
S. 80' W. in the vicinity of Oalvin, with a common dip at a high 
angle to the south. One of the pegmatite dykes, noticed about two 
miles west of Mattawa, is composed of a very large quantity of flesh
red felspar in coarse cleavable masses, some quartz and a considerable 
amount of dark-coloured mica, in large crystals and plates, doubtless a 
partially bleached biotite. All of the rocks are well rounded and 
glaciated, and although the strire are not very plainly marked, some 
indistinct ones have a south-west direction, and are thus referrable to 
the period of general glaciation. 

In the angle formed by the junction of the Mattawa and Ottawa 
rivers, and to the north and east of these streams, the foliation of the 
gneiss shows a curious fan-like anangement, the convergent lines 
pointing towards the Ottawa, where the gneiss shows a rapid change 
in strike from nearly east-and-west at the southern end of the rock 
exposure to N. 25° W. at the northern end. This structure is, how
ever, only a local feature, and is confined to a small area. To the west, 
this fan-like formation broadens, the bands near the southern end 
curving round rather sharply to the south-west to meet those exposed 
on the shores of Boom Lake and in the vicinity of the Plain Ohant 
Rapids on the Mattawa, where the gneiss strikes from S. 30° W. to 

Strike at Cave S. 60° W. with a south-easterly dip < 40° to 45°. To the north, as the 
Rl1,pids. Ottawa River is ascended, on the west shore the strike of the gneiss 
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changes first to the west and then to N. 75° VV., which latter seems to 
be the general direction of the foliation in the vicinity of t.he Cave 
Rapids. At the bluff on the east shore, the rock is composed of alter
nating bands of light- and dark-gray micaceous gneiss, evidently of the 
ordinary granitite variety, and shows a strike of N. 55° E. and a dip to 
the south < 10°_15°. Above this again the foliation exhibits a change 
in direction, and about three-quarters of a mile below the Cave Rapids 
a strike of S. 75° E. was noted, with a dip southward < 20°. A little 
above the rapids, the evenly foliated gray gneiss trends in a north
easterly direction, dipping to the south-east < 30°. Between the Cave 
and Les Erables Rapids, the granitite-gneiss, which in the mOre basic 
bands seems to contain some hornblende in addition to the biotite, varies 
in strike from S. 70° W. to N. 70° W. with a southerly inclination. 

Les Erables Rapids are caused by the outcrop of ledges and islets of At Les El'a
gneiss, which obstruct an already much contracted channel. The strike bles Rapids. 

is N. 70° W., while the dip is northwards at an angle usually con-
siderably less than 10°. A little above these rapids the foliation has 
an almost east-and-west direction, while near the mouth of Snake Creek 
the strike is N. 80° E., and the dip S. < 70°. From the head of Les Gneisses 
Erables Rapid~ to about half a mile beyond the mouth of Snake Creek, cdontaitning' 

. yam e. 
the exposures, which were very closely examined, show a gneiss com-
posed of alternating bands of light- and dark-gray colour. Thc bisilicate 
present, which, from its preponderance, gives the dark colour to cer-
tain bands, is biotite, and the rock is thus a granitite-gneiss composed 
essentially of felspar (chiefly orthoclase), quartz and biotite. BeRides 
these constituents, there are others, which in places are so abundant 
as to characterize the rock. The principal and DJost interesting of 
these is cyanite, although individuals of an almandine-garnet are 
usually numerous, especially in the more basic portions; while graphite 
was noticed finely, though rather thickly distributed through the rock. 
Cyanite of a prevailing blue colour is frequently so plentiful as to char
acterize large exposures of this gneiss. It occurs in rectangular 01' 
flattened prisms, which are very long and blade-like in their habit, 
presellting round, jagged, or irregular terminations. 

About a mile below 'rhe Mountain Rapids, the high hills on the east Rocks near 
shore are formed of alternating bands of lio'ht- and dark-oTay o'arneti£- the ~lounta.in 

'" to to Rapids. 
e1'OUS granitite-gneiss, striking S. 55° Vl., and dipping south-easterly 
< 45° to 60°. 

At the foot of the Mountain Rapid, the gneiss is more massive in 
structure, although still preserving a distinct foliation that runs 
nearly east-and-west, while the dip is tothe south < 35° to 40°. In 



Above the 
Rapids . 
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places it is filled with small crystalline or irregular fragments of gar
net, while the rock in general has a distinct reddish colour. The 
Mountain Rapid runs for the most part in the strike of the rock, 
which is a dark-gray, well foliated gneiss. The ridges and islets are 
composed of this gneiss, presenting a strike varying from S. 50° E. t,o 
S. 55° E., with a dip to the north-east < 20° to 30°. 

About a mile above the Mountain Rapid, on the west side, the 
dark-gray, micaceous or granitite-gneiss strikes S. 70° VV., with a dip 
to the south. About one and a-half miles above this point. a gray 
gneiss was noted with a decided foliation, exhibiting a series of beauti
ful curvings and twistings, while the general strike is N. 60° E., 
with a dip to the south-east < 65° to 70°. About four miles above the 
Mountain Rapid, a massive, fine-grained, red gneiss was noticed, asso
ciated with some more evenly foliated, gray gneiss; the whole dipping 

At narrows of south < 40°_80°. In the vicinity of the narrows of Seven League 
Seven Leltgue L k d £ d' b d 1 .. - I I Lake. a e, an . or some Istance eyon, t Ie gneiss IS lD many paces muc 1 

On northern 
part of hlee. 

Rocks 
between 
Long Sltult 
ltnd Lake 
Keepawa. 

contorted, and usually of a dark-gray colour, owing to the prevalence 
of the more basic bands. In many places the rock runs in long curves, 
presenting a gentle undulating dip, which often approaches horizon
tality, while at other points not far removed the bands are almost on 
edge. Beyond the narrows on Seven League Lake, the gneiss, which 
has a gray colour and is well foliated, strikes about S. 65° E., with a 
southerly dip at a low angle, generally from 20° to 30°. Opposite La 
Tuque, on the east shore and below the mouth of Obashing Creek, the 
lighter coloured bands, which are reddish, alternate with those of a 
dark-gray. These constitute a granitite-gneiss, which generally dips 
S. 25° W., < 10° to 20°, although in some places it seems perfectly horiz
ontal, and in others it is much contorted. 

At the foot of the Long Sault, the reddish granitite-gneiss dips S. 
20° W., < 25°. In many places along the shores of the northern part 
of Seven League Lake, the darker and more basic bands of gneiss con
tain epidote in very considerable quantities, indeed sometimes so 
abundant is this mineral as to give a yellowish tint to the band in 
which it is contained. 

The country between the Long Sault Rapids and Lake Keepawa, is 
composed of high, rocky ridges of flesh-red and dark-gray gneiss, the 
former prevailing, while the alternation of both produces a marked 
foliation in the whole mass. The darker bandR are made up mostly of 
the coloured constituents, while the lighter ones show a relatively 
greater quantity of quartz and felspar. The general strike varies from 
S. 50° E. to S. 60° E., while the dip is under 30°. A thin section of 
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what was regarded as a typical specimen of this gneiss, showed it to 
be a quartz-mica-diorite-gneiss, although it is probable that other and 
more acidic portions would show the ordinary granitite-gneiss, as well as 
the hornblende-granitite-gneiss, to be present. The rock, as examined 
under the microscope, showed the chief mineral constituents to be 
plagioclase, quartz, some unstriated felspar (probably orthoclase) and a 
little microline, hornblende, biotite and epidote, with smaller quanti
ties of titanite, pyrite, zircon, allanite, apatite and hrematite. 

On the Big Obashing Lake, the gneiss is usually well foliated, often On Obashing 

of a light-gray colour, although some portions present reddish-coloured La]{e. 

bands where the felspar contains much iron oxide, and the general 
strike in the vicinity of the narrows varies from S. 66° E. to S. 75° 
E. with a dip to the south < 15° to 30°. At the east end of the little 
island i!1 the bay out of which the road goes south to the small lake at 
the head· waters of Snake Creek, the gneiss is composed of alternating 
reddish and dark-grey bands, in places somewhat contorted, and shows 
a general strike of S. 85° E. with a dip to the south < 70° to 80°. Near 
the east end of Obashing Lake, the dark-gl'ay well foliated gneiss strikes 
S. 84° E., and is either quite vertical or dips at a very high angle to 
the south. 

N ear the outlet of Little Obashing Lake, the gneiss, which is distinctly 
foliated and has a reddish colour, strikes east-and-west, dipping south 
at an angle of about 35°. The smaller lakes to the south· west of Little 
Obashing Lake, generally present high shores which are well wooded 
and green to the water's edge, so that there are only limited opportuni
ties afforded for ascertaining the trend of the bordering gneiss. On a 
small island in Thompson or McConnell Lfl,ke, however, gray gneiss was 
noticed dipping S. 200 W. at a low angle. 

Near the head of the Long Sault, on the west shore of the Ottawa, Rock from 

the gneiss is composed of alternating light and dark bands. Many of Long Sa;nlt 
to OpllllIka 

the lighter bands have a flesh-red colour where the felspar is abundant, Narrows. 

while others are grayish or nearly white. The dip is S. 30° W. < 20°. 

There are comparatively few exposures of rock between the head of 
the Lang Sault and the Opimika Narrows, and the strike at some of 
(,hese is httrd to ascertain with any degree of certainty. The general 
strike seems, however, to be S. 55° E ., which is apparently maintained 
as far as Schooner or Ship Island. On the east shore, opposite this 
island, the gneiss, which is exceedingly well foliated in alternating 
bands of light-gray flesh· red and dark-gt'ay colours, dips S. 10° W, 
< 30°. 
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To the south of the Opirr.ika N arrolVS, on the WEIst side, and nearly 
opposite Lumsden's depot (Opimicong P. 0.) is a gray, rather fine
grained, evenly foliated micaceous rock, showing lenticular areas of 
quartz and felspar which are comparatively free from coloured consti
tuents. The microscope shows the rock to be a hornblende·granitite
gneiss composed chieJiy of quartz, orthoclase, plagioclase, microcline, 
biotite and hornblende, whith smaller quantities of ilmenite associated 
with leu cox ene, sphene, apatite, calcite, zircon and epidote. The dip 
of this gneiss is S. W. < 45°. 

This exposure marks the southern end of a great curve in the gneissic 
rocks, the Opimika Narrows conforming closely with the stt'ike of 
the rocks in their bend. At the southern end, the strike is north-west, 
about half-way through it has changed to S. 75° W., at the north end 
of the Narrows the strike is N. 15° W., while still further north on the 
same side it bends around to N. 30° W., and near the mouth of 
Ottertail Creek the rock strikes N. 35° E. 

The gneiss, in this interval, is of the usual gray micaceous variety, 
occurring in alternating light and dark bands, while the dip is to the 
west or north-west at high angles, usually about 65°. A thin section, 
cut from a specimen obtained at the exposure immediately below the 
mouth of Opimika Creek, showed the rock to be a granitite-gneiss, 
composed chiefly of quartz, orthoclase, plagioclase and microcline, with 
biotite, epidote and sphene as its principal coloured constituents. 

Region In the region to the south-west of the Opimika Narrows, t he country 
south-west of . 1 d d d h f I d h Opimika. Nar. 1S we 1 woo e ,an t e ew roc cy outcrops encountere ave a 
rows. general south-westerly strike. Near the small bridge on the old 

lI'lcLaren lumber road, crossing Opimika Creek less than a mile 
from the lake-shore, the gneissic rocks are very evenly and distinctly 
foliated, showing interlaminations of reddish light-gray and dark-gray 
material, the whole having a strike of nearly north-and-south and 
dipping west < 20°. Two miles south-west of the lake, other small out
crops of a light-gray granitite-gneiss occur, dipping S. 50° W. < 35°. 
Neal' the end of McLaren road, the rock is concealed for the most part 
by sand, but here and there hummocks of gneiss occur. One of these, 
situated about three-quarters of a mile from the end of the road is 
composed of gray well foliated gneiss dipping S. 80° W. < 20°. 

Region To the north-west of the Opimika Narrows are situated Long and 
north:west of VVhite lakes which empty into Lake Temiscaming a short distance north-
OpJmlka Nar- ' 
rows. west, of Lumsden's depot. These lakes are noteworthy as affording an 

opportunity of tracing in some detail the general outline of an immense 
curve in the strike, that, starting at the south end of the Opimika N ar-
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rows with a direction N. 40° W., circles around to S. 65° E. at the 
Beauvais Narrows on Lake Keepawa. On Long Lake, the gneiss is 
composed of successive bands of reddish-gray, gray and flesh-red colours, 
which vary in strike from N. 20° W. to N. T W., while the attitude of 
the layers changes from neal'ly horizontal in the south-western part of 
the lake to an inclination to the west of 35° in the north-eastern part. 
On White Lake, the rocks curve around gradually to N. 53° E., and on 
the north shore the gneiss has a strike of only a few degrees south of 
west. These rocks are light-red, reddish-gray, light-gray to dark·gray 
gneisses, the layers running in low, broad undulations with a prevail
ing southerly dip at angles varying from 5° to 10°. 

On the north side of White Lake, there is a reddish contorted gneiss On White 

very plainly foliated, a ferromagnesian constituent being present in Lake. 

long slender dark-greenish bands, while in the wider and more felspathic 
portions such coloured constituents are almost entirely absent. 

To the north-east of McMartin Point, on the portage going to 'White On portage to 

B L I h .. d' I 11 f I' d .. 1 WhIte Beaver f'aver are, t e gneiss IS excee ll1g y we 0 late , runnmg In ong Lake. 

generally straight and somewhat continuous bands of alternating light-
and dark-gray colour and varying in strike from N. 40° S. to N. 50° E.: 
with a prevailing north-westerly dip at high angles generally about 75°. 
Exposures on the south shore of 'White Beaver Lake exhibit a light 
reddish-gray gneiss in successive bands of lighter and darker colours, the 
whole showing a changeable strike from N. 60° E. to N. 68° E., while 
the folia are nearly if not quite vertical. 

Between Mc~VIartin Point and Latour's mills, the east shore of Lake Of eDst shore 

'1" " h' 1 d .. d f 'd bl t h above lVIcMar-.emlscammg IS very Igl an preCipItous an or conSl era e stre c es tin Point .. 

presents perpendicular rocky cliffs. For two miles above McMartin 
Point, the gneiss is comparatively massive and chiefly of the red 
variety, although gray bands may be noticed marking the foliation. 
This rock has, in general, a dip N. 65° W. < 35° to 800. The com-
bined action of the weather and the waves of the lake have served in 
many places to remove an appreciable portion of the softer and more 
micaceous bands, leaving the red felspathic parts standing out in 
rather prominent relief, smoothed and planed as a result of glacial 
action. The surface now exposed exhibits, in great perfection, even the 
smallest bendings and foldings which these rocks have undergone. In 
the last half mile of the distance already mentioned, the gneissic rocks 
seem to strike approximately with the trend of the shore-line, exhibit-
ing beautiful examples of contortion, while in other places the rock 
lies in a series of low undulating folds. Above this, for a little over 
four miles, and extending a short distance beyond Latour's mills, are 
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almost continuous exposures of micaceous or granitite-gneiss, which 
is so evenly laminated that slabs could readily be obtained of 
almost any dimensions for flagstones. The strike is very regular, 
generally about N. 15° E., and the dip easterly < 50° to 80°. The 
alternating bands composing the gneiss a.re usua.lIy reddish, grayish 
and dark-gray in colour. 

On the western shorc, for a short distance both above and below 
McMartin Point, the rocks are somewhat similar in character, the 
strike varying from S. 35° W. to S. 90° W., while tbe inclination, 
which is towards the north-west, changes from an angle of 65° to 35°. 

About a mile above Mc1l1artin Point, on the west shore, the gneiss 
is much contorted, and in one place presents a low, dome-shaped 
anticlinal arcb, the banding of the gneiss dipping either to the 
north-west or south-west at low angles. Nearly two miles above 
McMartin Point, or ten miles south of the mouth of the Keepawa, 
the gneiss is made up of alternatc layers in which a relatively greater 
amount of felspar and quartz or biotite and hornblende are 
respectively present. The darker bands have yielded somewhat 
extensively and unevenly to atmospheric decay, the felspathic layers 
standing out in rib-like forms. The strike is chiefly to the south
east, while the bands have either an almost vertical attitude or dip at 
high angle, never less than 70' , in a south-easterly direction. 
Microscopical examination of a specimen representing the more basic 
portion of the rock, shows it to be a quartz-mica-diorite-gneiss, com
posed essentially of plagioclase, orthoclase, quartz, hornblende, biotite 
and epidote, with sphene, apatite and zircon as accessory constituents. 

Opposite Latour's mills, and for a short distance both north and 
south, the gneiss is well laminated, exhibiting precis01y similar 
feature.s to that on the opposite side of the lake. The felspathic bands, 
which are usually flesh-red, are rather fine-grained and contain little 
quartz or mica, while the darker bands show a superabundance of 
biotite and other coloured constituents. 

In several places, associated with this gneiss and evidently caught 
up in it, are irregular masses of 11 dark-green, almost malitic diabase. 
with somewhat large and glistening scales of dark-brown mica. The 
surface of this rock weathers very unevenly, presenting a very rough 
and pitted character. This roughness is increased by a series of intri
cate, reticulating dykes of a fine-grained aplite or grani te that stand out 
in strong relief. 1]' nder the microscope, the rock is seen to be an 
altered diabase, the hornblende showing undoubted evidence of having 
been derived from pyroxene, while traces of a rude ophitic structure 
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can still be detected. The other minerals present are biotite, plagio
clase, garnet and iron ore.l<-

Between Latou r's mills and the western end of the old Indian port- Rocks north 
. . of Latour's 

age-route to Lake Keepl1wa, the gn61ss 18 not so regulae as tha t fuethee mills. 

south, and in some places runs parallel with the shore-line, while at 
others it forms considerable angles with this direction, making at least 
one great bend, which is shown on the accompanying map. 

The rocks are either vertical 01' dip at high angles to the east and 
south-east. A little south of the Indian portage, there are some dark-
green, almost black, glistening bands of amphibolite, which occur for Amphibolites. 

the most part interfoliated with the prevailing gneiss. These present; 
many of the characteristics of parallel or interfoliated dykes, and some 
portions of them cut across the foliation, but their true relations were 
not studied in detail, so that it cannot be stated with certainty whether 
they are of later origin than the gneiss with which they are associ-
ated. Tllf) microscopic examination of two thin sections showfl that, 
although it must be referred to as quartz-mica-diorite-gneiss, it differs 
in many particular8 from the basic bands of the ordinary gneiss to 
which this name has also been applied. It has very evidently been Produced by 

derived from the shearing of a basic eruptive rock, resulting in its ~hearing. 
more or less complete re-crystallization, and several places were noticed 
throughout the region where a similar rock could be traced directly and 
continuously into the ordinary massive phase, which for some reason had · 
escaped such complete deformation. One of the localities where this 
can perhaps be seen to the best advantage, is on the shores of one of 
the smaller bays running to the north-west, and forming part of Leon-
ard Inlet, on the west coast of Shabosagi or Wicks teed Lake. This 
amphibolite, or quartz-mica-diorite-gneiss, is composed of quartz, plagio-
clase, hornblende, with an iron ore (probably titaniferous) and epidote, 
garnet, apatite and zircon. Associated also with the gneiss neal' this 
point is some of the uralitic diabase already described as occurring on 
the west shore of the lake. 

From the Indian portage northward to within about two miles of East shore, 

the mouth of the Montreal River, the rocks present the usual altern a- ~'1~~\h~iv~~,~n
tion of reddish, gray, and almost black bands. The strike of the folia-
tion is somewhat irregular or divel'gent, but the general directions are 
indicated on the accompanying map. 

Martel Point, as well as the shores of the small bay to the south, and 
some small rocky islets lying close to the eastern shore of the lake 111 

this vicinity, are composed of a dark-green, almost black diorite. 

* Section No. 68. 
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West shore. From Buffalo Rock northwards along the west shore, the strike of 
the gneiss does not show any wide variation, the general direction 
being from S. 45° W. to S. 65° W. with a dip to the south-east < 40° to 
80°. The general colours are shades of light- and dark-gray, with some 
reddish bands where the felspar has been stained by iron. A specimen 
obtained from &n exposure nearly opposite the mouth of the Keepawa, 
shows a fine-grained, gray, evenly foliated, micaceous rock, slightly 
discoloured throughout by iron oxide. The microscope shows the rock 
to be a gl'anitite-gneiss, consisting chiefly of orthoclase, quartz, biotite 
and epidote and bearing a close resemblance to the gneiss exposed near 
the north end of the Opimika Narrows, although somewhat finer in 
texture. 

Contact .of The contact between these gneissic rocks, mapped as Laurentian, 
Lauren tlan .. 
and Huronian. and the Huroman rocks, IS exposed on the west shore of the lake about 

Breccia·con· 
glomerate at 
the contact. 

Contained 
fragments. 

two and a quarter miles south of the mouth of the Montreal River. 
Immediately south of the small creek which enters the lake from the 
west four and a half miles south of the Montreal River, the gneiss has a 
strike of S. 60· W, with a dip S. 30° E. < 85°, while in the bed of the 
creek itself the rock is apparently of a coarse dark micaceous variety, 
decomposed almost wholly to a chlorite-schist associated with some 
steatite or soapstone. For neady a mile north of this, the shore is 
composed of a flesh-red gneissic granite, striking from N. 60° "V. to N . 
70° 'vV. and dipping to the south-west at high angles. The point about 
a mile to the south of the contact is occupied by a massive dark mica
diorite or uralitic diabase, intersected in various directions by dykes of 
red gneissic material. Near the junction the Lauren~ian is represented 
by a light-reddish or reddish-gray gneissic grani~e, with somewhat 
indistinct foliation but no lamination. The rock is massive, rather 
coarse-grained, containing a comparatively small proportion of bisilicate 
material. Under the microscope it is seen to be a granitite-gneiss, the 
felspar having undergone somewhat advanced saussuritizatiOl1, while 
the biotite originally present has been wholly converted into chlorite. 

The rock in contact with this gneissic granite on the west shore 
representing the Huronia,n, is the typical and widespread breccia-con
glomerate described by Sir vYilli;J,m Logan as "slate conglomerate" or 
"chlori tic slate conglomerate". 

This rock contains numeroua angular as well as rounded fragments, 
among which those of a somewhat coarse flesh-red granite are thfl most 
abundantly represented. These granite pebbles are composed chiefly 
of flesh-red orthoclase, with a smaller quantity of grayish translucent 
quartz and relatively little biotite, which has evidently undet'!~one very 
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advanced alteration to chlorite. Occasional specimens of a dark-green 
rock which seems to be an extremely fine-grained and altered diabase, 
were noticed, while irregular and angular fragments of simple minerals, 
chiefly quartz and felspar, are rather abundant. This coarse fragmen
tal material is held in a dark-green slaty matrix, in which chlorite and 
epidote are the most abundant constituents. Both the larger fragments 
and matrix have been subjected to intense and long continued pressure. 
The coarser fragments are squeezed out in a direction at right angles 
to the line of junction, while the softer and more yielding matrix 
curves around these inclusions. 

The granite and conglomerate are very closely and firmly cemented Actnal line of 

togethet· along their line of junction, and it would be quite easy, were junction. 

it not for the broken and jointed character of both rocks, to secure 
pieces exhibiting portions of each in the same band specimen. The line 
of contact in the immediate vicinity of the lake runs in a general 
direction of S. 75° W., but this line is not perfectly straight, as the 
granite has a somewhat sinuous edge which is followed very faithfully by 
similar irregularities in the schistose structure of the breccia-conglomer-
ate. It is quite evident from an inspection of the coarser fragments 
that they have not been derived from the disintegration of the gneissic 
rocks with which these clastics come in contact, for the minerals com-
posing them are much coarser in their method of crystallization and of 
a deeper red colour, resembling closely in these particulars the granite 
exposed on both shores of the lake to the north of the Old Fort Narrows. 
BeRides, the rock in immediate contact with these Laurentian gneisses 
often contains far fewer fragments of such materials than exposures of 
similat' rock farther removed from the line of junction. 

The Huronian to the south of Montreal River, on the weRt shore of Character 

th I k · I ,t 1 b fi .. ' d f 1 thO d t of Huronian e a e, IS as a ru e represen ee ya ne-glaIne e spa IC san s one, near :iYIontreaJ 

generally of a pale greenish-gray colour. Microscopic examination of River. 

a specimen obtained about a mile and three-quarters south of the mouth 
of the river, shows this rock to be made up of angular, sub-angular and 
occasionally of rounded fragments of orthoclase, quartz, plagioclase and 
microcline, cemented together by similar material in a finer state of 
division, with some chlorite, epidote and sel'ecite often filling in the 
smaller interstices. In many places this rock is very hard and flint-
like in character, breaking readily under the hammer with a splintery 
or conchoidal fracture. It occurs in somewhat thin beds, often shaly, 
dipping S. 83° ""V. < 20° while a set of cleavage planes which have been 
developed as a result of pressure dip S. 20° E. < 70°. At the point just 
north of the contact, the rock is a greenish-gray compact slaty grey-
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wacke, which has evidently been subjected to great pressure and alter
ation, for a distinct foliation or schistose structure has been developed, 
the various bands of the rock being squeezed ()ut into lens or pod-shaped 
areas, while pronounced curves in the direction of the schistosity may 
be observed, due to the unequal resistance deformation offered different 
bands and portions of the rock. At the immediate line of contact the 
parallel structure of both Laurentian and Huronian comform with one 
another, these being produced as a result of mutual reaction, the resist
ance offered by the neighbouring clastic primarily determining the direc 
tion of foliation in the granite, while the forces of upheaval in the 
gneiss have served to compress very materially the neighbouring clastic 
rocks. The Huronian strata which are here present, form (l, curiously 
lengthened wedge-shaped strip between the Laurentian granite and the 
laccolitic or overflow mass of diabase which constitutes the summit of 
the" King of the Beaver." 

East shore, On the east shore of the lake, from Martel Point nort,hward, the 
~~r~~i~ft.1YIar- Laurentian is represented almost altogether by a pale flesh-red granite, 

showing little or no bisilicate material, the principal coloured con
stituent being epidote, which is somewhl1t abundant. The contact 
between this rock I1nd the breccia"conglomerate of the Huronian, is, on 
the east side of the lake, about three miles north of the Montreal River. 
The actual contact is concealed, but outcrops of both rocks occur within 
a space of less than one hundred yards and from these it would seem 
that the line intersects the shore at a point immediately south of a 
small creek which empties into the lake in this vicinity, Inland, the 
line is effectually hidden by overlying drift material, but its general 
direction seems to be very approximately N. 55° E. 

Character of 
breccia-con
glomerate. 

The granite near the contact contains a large irregular mass of a 
coarse dark-green diorite. An area of finer crystalline chlorite·schist 
runs at right angles to the line of junction, and may represent either a 
small basic dyke which has been subjected to pressure, or an extremely 
altered fragment of the Huronian greywacke which has been caught 
up in the granite. 

In the breccia-conglomerate the matrix is often present in very sub
ordinate quantity, The most abundant fragments are of the usual 
biotite-granite type, while others of a pale grayish granitic rock, are 
seen in thin sections under the microscope to consist of phenocrysts of 
plagioclase or orthoclase imbedded in a fine-grained quartz-felspar 
groundmass. Besides these, there are some fragments composed of a 
fine-grained altered diabase and others of a greenish-gray slaty rock 
(resembling in a most marked manner the compact variety of the grey
wacke of the Huronian) and some gray quartz. 
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The material filling the interspaces is seen under the microscope to Stratification. 

consist of a confused aggregate of scales and grains of chlorite and 
epidote, with abundantly disseminated particles of iron ore and fine 
granules of sphene and epidote. At first sight this conglomerate, 
occurring as it does in very massive beds, with no pronounced parallel-
ism in the arrangement of the larger fragments, seems devoid of any 
definite structural features, but a closer inspection shows the strike to 
be about N. 50° E. while the dip is to the south-east < 10°. As here 
exposed it forms a hill about four hundred feet in height, presenting a 
very sharp and abrupt northern face, while to the south it slopes more 
gradually down towards the line of demarcation between the two 
formations. To the north and west, this rock is succeeded by a dark 
greenish-gray, compact, slaty rock which seems to underlie the breccia
conglomerate, although in other sections the conglomerate occurs at the 
very base of the Huronian. The exposures at this place, however, are 
not in immediate contact, so that the relations of the two could not be 
ascertained with certainty. 

On the small island in Lavallee Bay, the rock is a fine-grained, ~ocks on 
. h k" h d d" d b I' . h Islands. greems -gray greywac ", muc squeeze an Jomte, rea nng wIt a 

conchoidal and somewhat splintery fracture. The small island near 
the east shore about a mile south-east of Roche McLean is also formed 
of a similar greenish-gray compact felspathic sandstone rather massive 
in structure. 

The western shore of Lake Temiscarning, from the Montreal River West shore 

R h M L · . d b h . b dd db' Montreal to oc e c ean, IS occuple y t e maSSIve, e e, reCCla-con- RivAr to 

glomerate which dips in a westerly direction at an angle of 15° This Th~:£:an. 
rock has already been described. A specimen obtained from an 
exposure about two miles north of the Montreal River, however, 
showed the matrix to be relatively more abundant than usual. The 
diabasic pebbles are also more plentiful than those of red granite, 
while fragments of simple minerals predominate greatly over those of 
composite rocks. The quartz and felspar fragments are sharply 
angular, while the composite individuals are as a rule somewhat 
rounded. 

In the conglomerate near Roche McLean, the pebbles a.re more 
rounded and much more sparsely disseminated through the matrix. 
Pieces of an extremely altered diabase were noticed and also some of a 
fine-grained greatly crushed quartz, filled with small scales of sere rite 
and chlorite. The reddish pebbles are of the prevailing type of 
biotite-granite or granitite. Roche McLean itself is a large rounded 
and glaciated hummock of this breccia-conglomerate, separated from 
the west shore by a narrow interval at high water. 



\Vest shore, 
north of 
R oche 
McLean. 

Island Pain t 

Spotted 
g'mnite. 

Quinn Point 

192 I NIPISSING AND TEMISCAMING REGION. 

To the north of Roche McLean, the western shore for a distance of 
a little over a quarter of a mile, is occupied by a series of dark-gray 
slaty rocks, the only structural feature discernible being the planes of 
cleavage, which dip northward at a high angle. This comes in contact 
with, and is somewhat altered by, a small intrusion of diabase which is 
doubtless an extension of the large mass which comes out on the 
eastern shore at Quinn Point. To the north of this diabase, the mas
sive breccia-conglomerate again outcrops, and is penetrated by a 
mass or dyke of similar diabase, but with this slight interruption con
tinues northward along the shore almost as far as Island Point. 

This point i.~ so named because of the existence at high-water of a 
narrow and shallow channel separating it from the western shore. It 
is composed of a much squeezed, contorted and altered slaty grey wacke, 
containing a considerable quantity of epidote. It is pierced through
out by small and intricate granitic intrusion which have evidently assis
ted materially in hardening and otherwise changing. To the north this 
rock is again succeeded by a conglomerate, containing the usual abund
ance of granitic fragmpnts embedded in a clark-green diabasic or dioritic 
paste, resembling a diabase-tuff. Aboutaquarter ofa mile north ofIsland 
Point, this rock comes in contact with a fine-gmined hornblende-granite 
that forms the shores of the bay to the south of Pointe a la Barbe, 
extending inland in a north-westerly direction and possibly connected 
with the mass of granite exposed on the western shore of the lake above 
the old Fort Narrows, although it is very different in appearance from 
this. 

In many places, this granite shows dark patches, generally oval or 
rounded in outline, varying in diameter from a few inches to a foot or 
more. These patches a['e caused by the segregation of the coloured 
constituents and the more or less complete exclusion of the felspar and 
quartz. They constitute what are familiarly known as the "clark 
spots" (ausscheidungen) so commonly seen in granites, and evidently 
represent the first-formed nuclei in a slow-cooling magma. 

Quinn Point, is the name usually applied to a series of rugged 
hills that form the shoreward extension of a pronuunced range that 
extends with little interruption for some miles to the north-east. The 
rock composing these hills is a dade greenish-gray ul'fLlitic diabase, in 
which the ophitic structure is generally apparent to the eye. The rock 
varies in texture, the coarse phases assuming more of the holocrystalline 
or granitoid structure, characteristic of gabbro. Jointed structure is 
very perfectly developed, one set of planes dipping westward < 80° while 
another series dips eastward < 12°. The rock is composed chiefly of 
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plagioclase, which frequently contains much disseminated iron oxide, 
giving it a red hue, and hornblende, which has evidently resulted from 
the alteration of augite. A small quantity of some carbonate (probably 
dolomitE» a little interstitial quartz and titanic iron ore were also 
noticed. 

The Gull Rock Islands are situated about half a mile north of Quinn Gull Rock 

Point. There are two of them, presenting low rounded and well Islands. 

glaciated surfaces, but little raised above the high.water level of the 
lake and almost destitute of vegetation. The rock composing them is 
the breccia-conglomel'ate, c0ntaining very numerous and often well 
rounded pebbles and boulders, chiefly of red and reddish-gray granite, 
with some of a compact dark·green altered diabase and a few of a fine-
grained greatly crushed quartzite. The matrix consists of the same 
sort of material in a finer state, with greenish chlorite filling in t,lle 
smaller interspace!';. 

Moose Rock is the name applied to a huge boulder of rounded out- Moose Rock. 

line, perched upon a shoal. It is almost thirty feet in diameter and 
must have been detached from the cliffs of similar rock on the east 
shore, ovet' a mile to the nort.hward of its present site, it has been 
moved during the glacial period. 

The northern end of Point it la Barbe, on the west shore, about two Breccia of 

miles south of the Old Fort Narrows, is formed by an island which, at ~~~b~~ Ia 

high-water, is divided into two almost equal parts, connected by a 
slender rocky peninsula. The rock composing it resembles the finer-
grained, hardened and altered matrix of the breccia-conglomerate. On 
the opposite shore a steep rocky point juts out into the lake, forming a 
narrows. The breccia·conglomerate is here exposed for a considerable 
distance along the shore either way, reaching to within about a quarter 
of a mile of the mouth of the Little RiYer. The shore-line at this point 
rises steeply into a hill nearly four hundred feet in height, forming the 
shoreward extension of a conspicuous ridge that runs for several miles 
to the north-east, and marks the southern limit of the Little RiYer 
valley. The rock has a strike of about N. 60° E., and a dip at low 
angle, less that 5°, to the north- west. The breccia-conglomerate here 
passes 'upward, by a gradual diminution of the larger fragments, into a 
compact, fine-grained arkose sandstone or grey wacke, that is exposed 
along the shore toward the mouth of the Little River. Under the Microscopic 

microscope, this rock is seen to be made up of partly rounded frag- character. 

ments of quartz, orthoclase, microcline and oligoclase, embedded in 
a matrix proportionately less in quantity and composed chiefly of 
chlorite and sericite. The fragments are nearly equal in size and show 

13 
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no pronounced rounding. The greenish colour is owing mainly to the 
large amount of chlorite present in the matrix. 

To the north, and in ascending order, this rock is succeeded by a 
somewhat coarse-grained sandstone or grit, which forms the point 
immediately north of the mouth of the Little River. It also extends 
across the lake, occupying a corresponding promontory on the west 
side, known as Blueberry Point. On both sides of the lake the rock 
occurs in thick ma~sive beds, the stratification being shown only by 
the occurrence of conglomeritic bands disposed in a somewhat con
stant direction. The rock is much jointed and broken, the fragments 
having a rough rhombohedral outline. To the north, it is concealed in 
great part by the deep and extensive sand and gravel deposits that 
form the narrows opposite the Old Fort, but occasional outcrops may 
nevertheless be noticed. The rock extends along the east shore of 
the lake, nearly three·quarters of a mile north-east of the Nar
rows, where it reposes directly on a massive red biotite-granite, 
although the actual junction is concealed. To the south of the nar
rows, the rock occurs either in horizontal beds or dipping at a low 
angle to the north-west, but north of the narrows it seems to dip 
S. 35° E. < 20° 

A specimen obtained from a point composed of this rock about half 
a mile east of the Old Fort, is a pale yellowish-green coarse-grained 
quartzite or grit. The thin section under the microscope shows it to 
be composed of quartz and felspat· embedded in a groundmass made up 
of pale yellowish-green sericite, for ·the most part present in exceed
ingly minute scales. 

The granite which replaces the quartzite to the north-east of the 
narrows, is exposed on both sides of the lake. It forms the western 
shore as far as Paradis Bay, a distance of about four miles, and 
extends from half a mile to a mile inland. On the east side it com
poses Wine Point and the southern shore of Kelly (Prip.sts) Bay, 
extending for a short distance west of the steamboat wharf to the 
point already mentioned, about three-quarters of a mile north-east of 
the Old Fort Narrows. In all, these granite exposures covel' roughly 
an area of six miles. Microscopically, the granite is rather coarse in 
texture and of a deep flesh-red col om, owing to the marked predomin
ance of the felspathic constituents. all of which have been abundantly 
stained by iron. 

Several small areas were noticed which have assumed a greenish 
colour owing to the epidot,ization and sericitization of a portion of the 
felspar j but such decomposed portions are proportionally insignificant, 



BARLOW. ] THE OT'fAWA AND LAKE TEMISCAMING, 195 I 

and the whole mass of the rock is extremely uniform, not only in colour 
but in the relative abundance and mode of development of its mineral 
constituents. The quartz occurs for the most part in somewhat 
rounded though irregular isolated areas, giving to the rock a conglume
ritic or porphyritic appearance, a. fact noted by Sir -William Logan on 
the m<l.nuscript map embracing his survey of this lake made in 1845. 
Indeed, the rock at first glance presents a marked resemblance to some 
of the brick-red quartz-porphyrites of Lake Superior. The ferromagne
sian constituent is present in very small quantity and is now almost 
whoUy converted to chlorite, the deep green colour of this mineral 
being probably the reason that the rock has hitherto been described as 
a hornblende-granite. 

On previous geologi<;al maps covering this a.rea, this granite received Former.views 

I I · II l' d 'd . d thO concernmg t 1e co ouratlOn Ilsua y app Ie to an aCI eruptive, an as no )fig this granite. 

was stated to the contrary, it was very naturally inferred that, as such, 
it WitS of later age than the Huronian clastics with which it is associ-
ated. Sir William Logan in his early report does not give any details 
of its relations with the neighbouring stratified rocks, but only speaks 
of it as "interrupting" the sandstones on Lake Temiscaming. During 
the progress of the present survey, a detailed examination was made of 
the line of junction between this granite and the quartzite-grit. The 
best locality for investigating the val'ious contact phenomena, is situ-
ated in the small bay immediately west of tbe steam-boat wharf at 
Baie des Peres. In addition to the observations made on the ground, 
a large suite of specimens was obtained illustrative of the line of junction, 
for microscopic examination. 

The facts obtained indicate the derivation of this quartzite-grit or Cla~tic rocks 

1 f h d · . -" f h . d' b I' d del'lved from ar mse rom t e IsmtegratlOu, ~n 8~tu, 0 t e gramte, an IS e leVe to it_ 

be an almost unique example of the recognition of a portion of the ori-
ginal granitic floor upon which the Huronian sediments were deposited 
and from which they were derived. 

In the vicinity of the line of junction between the two rocks, the Line of june

arkose or quartzite may be seen dipping away from the mass of the tion. 

granite at a very low angle. The massive and jointed character of the 
beds of the arkose, render it impossible to ascertain exactly all the 
minute details of the structural relations, but it is clear that the quart-
zite originally transgressed upon the surface of the granite almost hori-
zontally. The granite has been unequally eroded and truncatc'.1, so 
that the present line of contact between the two rocks is undulating 
and irregular. 

13k 
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From a distance, the line appears to be sharp and abrupt, the green 
ish colour of the quartzite showing up very clearly and distinctly in 
contrast to the red colour of the granite. A closer inspection, however, 
showed that there is a gradual passage upward and outward from the 
main granite mass to the ovel'lying arkose. Macroscopically this pas
sage consists in a gradual loss of the red colouration of the unaltered 
granite and the progressive appearance in its arkose of a yellowish-green 
hue, although along the immediate contact there is no visible change 
in the position of the constituent minerals. 

Thin sections of the least altered portions of the granite exhibit a 
normal holocrystalline hypidiomorphic structure, with a tendency to 
idiomorphic development on the part of the plagioclase. The ro.::k is 
a rather typical biotite-granite. 

The quartz is somewhat cracked and the felspar and biotite I1re more 
or less altered, but the rock, as a whole, is fairly fresh, and neither 
dynamic nor chemical forces have acted on it to such an extent as to 
render its true character and origin doubtful. 

The junctions between the grains of the various minerals are sharp 
with no interstitial granulated material. The quartz is the ordinary 
granitic variety and is filled with minute inclusions, frequently 
arranged in irregular interlacing bands. Many of these, when highly 
magnified, prove to be cavities filled with fluids and often containing 
movable bubbles. The larger quartz grains, under polarized light, 
are seen to be made up of an aggregate of smaller grains with differing 
orientl1tion, and the qUl1rtz has a distinct but not excessive undulatory 
extinction. The predominent felspar is genern.l1y microcline, which 
can be seen in all its varions stages of development from grains 
exhibiting only an indistinct moire structure (Plate V., fig. 2) to those 
in which the cross hatching is perfectly developed (Plate V., fig 2.) 
The formel', however, are the more abundant. It is turbid and much 
stained with iron oxide. 

Plagioclase is as a rule quite I1bundant, and as already remarked, 
exhibits 11 tendency to idiomorphic development. It is frequently 
embedded or intergrown with the orthoclase and microcline. The 
individual sections are broad and tabular, parallel to M., and show in 
great perfection the fine striation due to multiple twining. Their 
outlines are more or less rounded. Carlsbl1d twins appear to be rare, 
but were occasionally observed. Zonal structure was noticed in only a 
very few instances and then was not at all pronounced. Like the 
orthoclase and microcline, this felspar is turbid, in consequence of 
incipient alteration, and little scales of sericite are scattered through 
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it. Inclusions of biotite are not infrequent. Bending of the twin 
lamellre is rare, and exists only in a very slight degree. The mean of 
several determinations gave about +10 0 as the extinction-angle 
measured on M., between adjacent lamellre, showing the felspar to 
belong probably to the acidic end of the oligoclase series. As usual, 
where alteration 'is commencing, it shows itself in the centre of the 
crystals. 

Biotite was the only ferro· magnesian constituent noted in the sec- Biotite. 

tion. It forms irregular plates and flakes which are considerably 
altered to chlorite. The original brown colour of the material has 
been changed to a light·green, but without entirely obliterating the 
optical characters of the biotite. Inclusions of ilmenite with leucoxene, 
are common. The mineral is not very abundant in this particular 
section. 

Ilmenite is the iron ore present in the rock, always accompanied by Ilmenite. 

its alteration-product leucoxene, and in some instances immediately 
associated with zircon and apatite crystals. Occasionally it may be 
observed replacing titanite, skeleton forms of the latter mineral, with 
sharply defined acute rhombic outlines, being filled with a mixture of 
carbonates, ilmenite, etc, 

Chlorite is present in the rock as the final stage of alteration of the Other constit-
biotite. uent minerals. 

A few irregular grains and crystals of zircon with well-defined zonal 
structure were noted, and exhibited the usual optical characters oithe 
species. 

Apatite is also present, but is not very abundant, occurring in small 
crystals and irregular grains. 

Sericite, or an allied hydrous mica, is present in minute scales and 
flakes scattered through the felspar, as the result of their alteration· 
Red oxides of iron are abundant. 

At the other extreme, the derived arkose or quartzite-grit show Derived 

distinctly rounded and water-worn fragments, chiefly of grayish trans- ll,aterials of 
. . . f hI' . 1 b the arkose. lucent quartz, varymg m SIze rom t ose on y mlCroscoplCa ly 0 serv-

able, to others which are sometimes an inch in diameter and are arranged 
in layers which have evidently resulted from a sOl'ting of the material 
by water action. These fragments are embedded in a ground mass or 
cement varying greatly in propor~ionate quantity and composed of a 
confused mass of minute sericite scales, being the argillaceous product 
of the decomposing felspar. 
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Progress of The series of thin sectio))s studied represent the various stag@s in the 
degradatIOn of f h d d' fl' . fl' h h !(ra.nite. process 0 t e egra atlOn 0 t 1e granite, In consequence 0 w 1lC u e 

overlying al'lwse has been produced. The first step shows the develop
ment of microdine at the expense of the orthoclase, accompanied by all 
incipient sericitizativn of the felspars, which is noticeable, to a con
siderable extent, even in the least altered specimens. This is aCCOlll
panied by marked alteration of the biotite to chlorite, the develop
ment of a distinct undulous extinction in the quartz, and a cracking 

Second stage of some of the individual grains. A further sti1ge is reached when the 
quartz is accompanied by the occurrence of mosaic-like areas between 
the large)' grains, while these latter show very pronounced strain
shadows. The plagioclase likewise shows more frequent fwidence of 
presure in its twinning, the lamellre often in these cases ending 
abruptly against cracks traversillg the crystal. Bending of the 
lamellre is more frequent, while the alteration of biotito to chlorite is 
more complete, and is frequently accompanied by the deposition of · 
iron ore between the flakes. 

Third stagc. This is closely followed, marking what may be called the thi.rd step 
in the transition, by an appreciable advance in the alteration of the 
felspar, especially of the plagioclase, which becomes traversed by a 
series of cracks filled with sericite, the alteration extending outward 
into the main mass of the individual grains j but there is still no evi
dence of motion or shoving apal·t of the fragments. 

Fourth stagc. A fourth, and somewhat sudden advance, appears when the 
alteration of the £elspars has proceeded to an extreme degree, while 
certain fragments have been shoved apart. Each individual grain 
still occupies the same relative position with regard to the other mine
ral constituents, but in places portions of quartz and felspar, especially 
the former, can be noticed to have changed their position along certain 
cracks traversing the grains, the portions. however, being never widely 
separated. The plagioclase has been almost completely saussuritized, 
leaving the unaltered quartz grains in almost the original position occu
pied by them. The microcline and orthoclase, though badly decom
posed, have not undergone such complete alteration as the plagioclase. 

Fifth stage The fifth stage is reached when both orthoclase and micro cline have 
undergone somewhat complete decomposition, some of the individua,}s 
being now represented by an intricate mass of their alteration-products. 
This is accompanied by markedly uneven extinction in the quartz 
grains, as weU as by a cracking and separation of quartz and felspar
crystals, which is more evident in the former. 

Sixth stage. The sixth and final stage in the process, shows, that the felspars have 
almost entirely disappeared, although occasionally irregular cores 0 



fi:" GEOLOGICAL SURVEY OF CANADA VOL. X., PART I . , PLAT:;: V. 

FIG. 1. FIG. 2. 

FIG. 3. FIG. 4. 

FIG. l.-Biotite-granite 01' granitite, neal' Cedar Point, east side Lake Temiscaming-orthoelase, 
q nartz, plagioclase and chlori tized bioti teo X 52. 

FIG. 2.-Effects of pressure, granulation, and the formation of microcline in arkose, neal' Baie dps 
Peres, Lake Temiseaming. X 62. 

FIG_ 3_-Formation of mierocline ar.d moving apart of minerals, of arkose resulting from degradati0n 
of granitite, near B!\ie des Plll'es, Lake Temiscaming. X 5Q_ 

FIG. 4.--·DecompositioD of felspar (microc\ine) ,:n situ, forming arkose, near Baie doo Peres, Lake 
Temiscaming. X 52. 
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the unaltered mineral remain. The ground mass is no\V seen to consist 
of a fine-grained sericitic material, in which are embedded sharply 
angular or sub-angulat· fragments with very pronounced undulous 
extinction. The whole appearance of the rock, bot.h in the hand spe
cimen and under the microscope, is that of n typical clastic (at·kose). 
There is every evidence, however, th!tt much of the material has not 
undergone any very wide separation, while the quartz fragments still 
preserve a tolerably sharp outline, showing no pronounced water
action. 

The suite of specimens obtained, exhibits a still further stage, repre· Mechanically 
. h h I I d' 11 I d ",,,;orted ma sentmg t e woe process ea mg to a na assortment an re-anange- terial. 

ment of the degraded mitterial by water into bands of differing coarse-
ness, and resulting ultimately in the formation of somewh[l.t typical 
grits and conglomerates. The change has evidently been first mainly 
a chemicnl one, primarily attacking the biotite, then the plagioclase, 
microcline and orthoclase and leaving the quartz alone comparatively 
unchanged. The rock tbus softened and loosened by decomposition, 
has offered a less effectual resistance to the pt'ocess of diEintegration, the 
process ending finally in the complete breaking down of the surface of 
the granite mass and the formation of the overlying arkose. 

The latter rock forms the western shore of the lake between Para- Greenish 

dis and Martineau bays, opposite Bryson Island, where it constitutes quartzite. 

perpendicular cliffs that rise from 150 to 200 feet, while the hills imme-
diately behind, cOlltinue with a more gradual upward slope representing 
a considerable additional elevation. The rock occurs in almost hori-
zontal beds, striking with the lake, the structure &eemingly representing 
a very shallow and nal'rOW syncline; the beels near the southern part of 
the exposure in the vicinity of Paradis Bay dipping west, while those 
near Martineau Bay dip east or toward the Inke. Almost the entire 
eastern shore of the lake, as well as Chief, Drunken and Bryson islands 
are composed of this greenish quartzite or adwse, excepting only some 
small patches and strips of Silurian limestone, elsewhere described. 

This greenish quartzite is remarkably homogeneous, generally pre- Its character 

senting the characters of a coarse quartzose sandstone or grit, but 
occasionally, as on Dnmken Island, becoming finer-grained. It is very 
hard, resisting well the general influences of weather, and occurs in 
thick and much jointed beds, generally of a pale yellowish-green colour, 
weathering in some cases to a light-brown to a depth of about an eighth 
of an inch. It sometimes has a brownish-green colour, in which case 
the exposed surfaces gradually assume a yello\Vish-green colour, and in 
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occasional exposures it has a light-gt'ayish tint with irregularly dispo
sed spots or areas of a greenish colour. 

In the vicinity of the narrows between the eastern shore and Bryson 
Island, the rock dips N. 22° W. < 3°, and for the most part runs in 
low broad undulations. At a point on the east shore about one mile 
and a quarter south of Wright's mine, this rock is seen directly super
imposed upon the hummocky surface of a very massive breccia-conglo
merate. The latter holds the usual pebbles of eruptive material, 
chiefly granite and diabase, and the chloritic matrix is very subordinate 
in quantity. The exposul'e presents a well rounded and glaciated out
line sloping at an angle of nearly 60° to the nol'th. At the summit, 
about forty feet above the water, the greenish quartzite seems to rest 
directly upon the conglomerate, presenting none af the usual transi
tional slaty or greywacke heds. The beds of quartzite seem to run in 
a somewhat undulating though approximately horizontal manner> 
apparently conforming with the line of outcrop of the conglomerate. 

About three·quarters of a mile north of Wright's mine, on the same 
shore, there is a very interesting section. Showing the usual brec(1ia
conglomerate at the base, very massive, and giving lintle or no struc
tural detail. In ascending, however, it passes into a breccia, somewhat 
similar in colour and composition, but in which the lines of stratifica
tion can be readily distinguished. This is in turn succeeded by a fine
grained, brownish, well banded greywacke-slate, some portions of 
which cleave readily para,llel to the bedding. This contains 80me 
smaller intercalat,ed bands of the breccia, in which diabase and quartz 
fragments prevaiL This is in turn ovedain by another bed of con
glomerate that passes upward into the yellowish-green quartzite-grit. 
The dip of these strata is to the north-west, at an angle of 100, and the 
whole thickness of the section exposed is about 50 feet. The point 
immediately south and west of Wright's mine is likewise composed of 
the breccia-conglomerate, filled with pebbles of eruptive material, and 
the lode itself is situated in a similar though finer rock. In many 
instances the chloritic matrix is seen to wrap or flow around the en
closed fragments. 

West shore, From Martineau Bay northward, for about two and a halt miles, 

t
ll:°rth °Bf Mar- the western shore is composed of a dark-greenish or greenish-gray, meau ay. 

medium textured diabase. Fot' nearly the whole of this distance this 
rock rises into cliffs, sometimes 200 feet high. The mass of the rock 
is much jointed and broken, and some of the jointage planes traverse 
it for considerable distances, thus simulating the basaltic structure so 
frequently assumed by similar basic eruptive masses. Under the 
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microscope this rock is seen to possess a typical diabasic or ophitic Microscopic 

t h · l' 'd' h' I tl fl' Itt' structure of struc ure, t e mter acmg 1 IOmorp 10 a 18 0 P aglOc ase pene ra mg diab!llle. 

the allotriomorphic individuals of augite. The plagioclase has been 
rendered more or less turbid by the development of the usual saus-
surtic products of decomposition, but many individuals still retain their 
clear and limpid character. The augite has, however, been altered to 
hornblende, the alteration being first to the fibrous form (the 
more abundantly represented), and then into the compact green 
trichroic variety, which is occasionally present. In some cases decom-
position has proceeded so far that chlorite has resulted. A small 
quantity of unstriated felspar in broad, irregular areas, that may be 
orthoclase, was noticed, while a considerable quantity of quartz fills in 
the interspaces. Occasional flakes and scales of brown biotite are like-
wise present, at times altered to chlorite. The ilmenite is almost en-
tirely altered to leucoxene, although undecomposed portions remain. 
This diabase const.itutes the vertical cliffs known as the Manitou or Extent of 

D '1 R k £ . I h d . f h h diabase mass. eVI s oc, ormmg t 1e s orewar extenSIOn 0 a uge mass t at 
occupies the intervening area between Lake Temiscaming and the 
Montreal River, and which, extending across this river, forms a con-
siderable strip on its south-west side. It also composes the area to the 
north-west, extending to the shores of Portage Bay, on Bay Lake, and 
beyond. 

To the north of this diabase, on Lake Temiscaming, the characteristic Further ex-

b · 1 t ' . Th fi t' f tl . posures of reccHt-cong omera e agaIn comes m. e ner por 'IOns 0 1e matnx bmccia.con-

are composed of a much hardened chlorite-slate or grey wacke, while g·lomerate. 

coarse-grained varieties resemble in appearance a diabase-tuff. The 
pebbles are usually abundant, and some of these resemble the diabase 
with which this rock is associated. Other pebbles are of quartz, and 
some are of a dark-gray compact felsite or greywacke, while a few 
consist of a pale-yellowish, fine-grained halleflinta-like rock. N ear a 
clearing on the west shore, a little south of Percy Island, the rock ex-
hibits a similar fine-grained chloritic groundmass, containing very 
numerous small fragments, chiefly of felspar, while the rock itself as a 
whole greatly resembles a chloritized tuff or trap ash. 

This is succeeded to the north (and doubtless in ascending order) by Slaty grey

a fine greenish compact slaty greywacke, exposed in the vicinity of wacke. 

Farr Creek, that continues beyond Lawlor's farm. For about two 
miles in the vicinity of Haileybury, the western shore is occupied by 
Silurian strata. About two miles north of Haileybury, the basal bed 
of the Silurian consisting of a coarse grit or conglomerate, rests uncon
formablyon the mammillated surface of the compact green slate of the 
Huronian. 
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This slaty rock, near the junction between the two formations, is 
very much hardened and presents alternating bands of greenish and 
brownish colonrs, 80 frequently characteristic of the middle member of 
the Huronian of the district, and these bands have a general direction 
of S. 70° IV. The shore-line where the rock outcrops, is more irregular 
than that to the north or south, with two small off-lying islets, About 
a mile north of the contact, the slate passes into the breccia-conglomer
ate, containing many pebbles and boulders of grayish slate, compact 
quartzose and halleflinta-Iike rocks, and pebbles of diabase of varying 
degrees of texture. The matrix in which these fragments are embedded 
is, as usual, dark-green in colour, whi le the whole mass of the rock 
presents little or no evidence of stratification. In general, however, 
it may be stated, with some degree of confidence, that the structure 
exhihited on the shore from the contact to the south as far as the dia
base mass, is that of a shallow syncline, the breccia-conglomerate form
ing the basal beds with the slat,es superimposed without breiolk. 

'Where the fmgments are abundant in the conglomerate, there is fre
quently present a considerable amount of pyrite, wbich in some cases 
acts as a sort of cement, inclo~ing these fragments. The oxidation of 
this pyrite and its subsequent removal, has left a series of rusty cavi
ties that are rabher characteristic of these outcrops. 

The last exposure that may be mentioned here, is one of the breccia
conglomemte \\' bich occurs on the north-east shore of Sutton Bay, 
forming hills that are ratber conspicuous and rise from a somewhat 
extensive marshy flat. The rock presents the llsual dark.green chlorite 
ground mass. This matrix encloses larger pebbles of red and gray 
granite, green diabase of several varieties and degrees of coarseness, 
and some fine-grained compact grey wacke-slate, with a few of gray 
quartz. The larger fragments, especially those of granite, possess more 
or less rounded outline, while most of the smaller fragments, and 
especially those representing basic eruptive material, are decidedly 
sharp und angular. The rock is massive and fot, the most part 
structUl'eless, but pbnes that possibly represent the original bedding 
dip N. vY. < 25°. 

RIVEr? AND LAC DES QUINZE. 

The River des Quinze, doubtless received its name from the fact tbat 
fifteen portages have to be made between Lake Temiscaming and Lac 
des Quinze, but this number may be diminished under some circum
stances. A.lthough the stream presents considerable stretches of deep 
water with little or no current, it is, as a whole, wild and turbulent. 
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The river has a genera.l east-and-west direction, and in a straight line 
is about thirteen miles long, although this distance is increased to 
eighteen miles by means of flexures. It enters the north-eastern 
cornel' of Lake Temiscaming in a shallow indentation known as Paul-
son Bay. -With the Blanche, which reachEls the lake a little over a C~llflnence 

'1 fl' f d 1 . h 1 I' I d d 1 wIth the ml e urt leI' west, It orms a eta WIt ow mars ly IS an S, an on Y Blanche. 

two channels can be utilized for purposes of navigation. The more 
easterly of these two channels is seldom used, on account of its being 
extremely shallow, while the western or main channel is of good depth. 
About half a mile from the lake, a rather narrow and crooked, though 
deep and navigable channel joins the Quinze, with the main portion of 
the Blanche. This is known as the Chenal du Diable, and during 
freshets the waters of the Blanche follow this channel to the lake, but 
during the summer months the current in this channel is reversed, and 
a considerable portion of the waters of the Quinze reach the lake by 
this somewhat circuitous route. 

The River des Quinze is generally a little over a mile wide. The banks, Width and 

especially on the north-west side, are low and liable to inundation. character. 

The south-east bank is somewhat higher at Miller Point, with a hill of 
grayel and boulders. 

In ascending the riyer, the first rock-exposure is on some small islets Ascendi!,g 

1 . h N h T' . P 0 (M B 'd ) Th rock-sel'les on near y OppOSIte t e .£ ort emlscammg . . f c f'l e s). e the river. 

rock is the breccia-conglomerate of the Huronian, the matrix being a 
very compact, fine-grained material of dark green colour, through which 
are disseminated oC'casional pebbles as well as angular fragments of a 
grayish granitic rock. There is little or no evidence of stratification. 
The further ascent of the river exhibits a cOt'responding rise in the 
geological scale. The first three rapids come very close together, and Rapids. 

are not more than a mile in all. The first and second rapids each show 
a descent of about twelve feet. The third has a fall of about sixty 
feet, and i~ one of the worst on the riyer. The rock exposed at the 
several portages, is a dark-gray micaceous slate, the cleavage or foliation 
planes, which are the only distinct structure exhibited, showing abund-
ant small black scales of biotite. 

There are many lighter coloured streaks running through the Rocks 

rock, more or less parallel with one another, which seem to be com- exposed. 

posed mainly of felspar and quartz. These occur in irregular curving 
and often branching and lenticular areas giying a decided foliation to 
the rock. They do not appear to represent coarser and more quartzose 
bands of the darker coloured slates with which they are associated, but 
are more or less veinlike in structure and seL:ondary in their origin. 
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The strike and dip could not be ascertained with any degree of certainty, 
but the rock, from its lithological character and apparent stratigraphical 
position, represents the lower portion of the slate, or middle member of 
the Huronian, overlying the breccia-conglomerate noticed as occurring 
near the mouth of the river. 

Above this third portage, there is an interval of three miles of deep 
unobstructed navigation, to the fourth rapid, immediately above the 
mouth of Tiger Creek, an important tributary coming in from the north 
side. The river is here divided into several channels by l'ocky islands, 
the largest of which, Burnt Island, is nearly one and a half miles in 
length. The main channel which runs to the north of this, ie one long 
succession of heavy rapids with a total fall of about eighty feet. The 
portage-route, about two miles long, follows the north bank. 

On this portage, the rocks met with are dark greenish-gray slate, much 
cleaved and jointed and probably dipping to the south-east. In places 
they show considerable alteration and development of sericite, the alter
ation being greatest near the eastern end of the portage. These slates 
continue to the upper end of the island, where they are interrupted by 
a mass of ural tic diabase and amphibolite, about three and a half miles 
in breath, which extends southward, and is probably continuous with 
similar rocks exposed in the north-east corner of the township of 
Duhamel and the eastern portion of the township of Guigues. This 
rock is often massive, but not without traces of foliation and towards 
the eastern limit it passes into a distinct grayish-green amphibolite, in 
which considerable mica has been developed. Under the microscope, 
it is found to be composed chiefly of plagioclase and hornblende, and 
thus to be classed with the diorites, but it evidently was originally a 
diabase, as a well marked ophitic structure is still apparent. The augite, 
originally present, is almost wholly converted into hornblende, while 
during this process of uralitization, as is usual, a cOllsiderable quantity 
of epidote has been developed. It is a st.raw-yellow colour, exhibits 
strong pleochroism, and has often fairly good crystallographic outlines, 
although occurring mostly in irregular grains and patches, associated 
chiefly with the hornblende. 

The process of uraJitization is here very interesting. The augite 
alters first into a compact green trichroic hornblende. Where it has 
suffered most from dynamic action, a fibrous variety of hornblende 
(actinolite) has resulted, which has in turn decomposed into chlorite 
that still preserves much of the pleochroism of the hornblende. Between 
crossed nicols, the matted aggregates of scales of chlorite show collect
ively the deep-blue polarization-colour 80 often exhibited by it. Much 
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of the plagioclase is remarkably fresh for such a decomposed rock, but 
a great deal of it shows a somewhat advanced saussuritiz<1tion, the 
resulting epidote, zoisite and sericite being especially abundantly 
developed where the rock has been most squeezed. Ilmenite occurs in 
aggregates of small grains which are each surrounded by a rim of 
leucoxene. Quartz, although present, is not at all abundant. 'Where 
pressure has been greatest the rock passes into a typical hornblende
schist or amphibolite. The ophitic structure cannot be detected under 
the microscope, while pressure has caused the breaking up of the original 
bisilicate individuals, so that they are now represented by many small 
shreds and ft'agments, arranged with a more or less parallel alignment. 
A great deal of epidote has been developed, while the ilmenite originally 
present has been almost converted into a brownish sphene, now seen 
in irregular grains or aggregates of grains scattered through the rock. 
Associated with and apparently caught; up in this eruptive are cflrtain, 
small patches of sericitic and epidotic slates, while on one portage (the 
tenth from Lake Temiscaming) an interlamination of light- and dark
gray quartzite with red jasper and magnetic iron ore occurs, the whole 
running parallel wit;h the foliation of the inclosed rock, N. 20° E., and 
dipping N. 70° W. < 70°. 

Above Burnt Island, the seventh podage, from the lake, is Se.ventll to 

1 l 'f k . 1 'd II 'd' h . thn·teenth mere y a 1 t over a roc y IS et to avOl a sma rapl III t e river. portage. 

A short distance further up, the next or eighth portage is reached. 
This is but a short carry across to a smaIl lake, to the north-east of 
the river and a short paddle across this brings us to the outlet at its east 
end. Another short portage along the bed of this outlet comes out again. 
to the main streiLm. Above this is a sharp turn in the river, its direc-
tion changing abruptly to a south-easterly bearing. The canoe-route 
again leaves the main stream below this elbow, a vel'y rough portage 
on the south·east side, leading to a narrow lake about half a mile in 
length. The next portage, divided into two carrys by an interven-
ing pond, counts as the eleventh and twelfth, leading back to the main 
river. The route thus follows a narrow valley running parallel to the 
river, avoiding a very rapid stretch of river, with a total fall of about 
fifty feet. The direction of the river here coincides with the foliation 
ofthe hornblende-schists. The thirteenth portage is on the east side of 
the stream, and is sometimes called Oypress Portage. It is over half 
a mile in length, and is occasioned by a rapid with a fall of over twenty 
feet. 

Toward the head of Oypress portage, t.he uralitic diabase, largely Diabase at 

changed into a rather typical hornblende·schist, is penetrated by small Cypress port
age. 
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stringers composed chiefly of flesh-red felspar and gray quartz, with 
occasional small fragments of hornblende. The connection of these 
small apophyses of granitic material with the larger parent mass of 
hornblende-granite-gneiss exposed further east, was clearly established, 
and these lenticular patches of quartzo-felspathic material become more 
abundant as the vicinity of the granite-gneiss is approached. The rock 
contains considerable secondary biotite, developed chiefly along the 
planes of shearing, and this, in conjuuction with lighter folspathic 
bands produces a very distinctly foliated rock. The foliation dips 
westwR.\"ds at a high angle, generally about 50°. 

The same rock continues, with the intedoliation of lighter and darker 
bands, across the fourteenth or .Maples portage, at the head of which 
the course of the river uurns rather abruptly to an easterly direction 
while the width is increased to a quarter of a mile. The dividing line 
between the hornblende-schists-gneisses crosses this lake-like expansion 
obliquely. Although the actual cont.act is not exposed, the two rocks 
are seen within a very short distance of one another, both striking 
toward the north-west, while the dip of the foliation is to the south
west at au angle of about 50°. The junction between the two is 
evidently one of intrusion, the granite-gneiss piercing the amphibolite 
in the form of the small interfoliated pegmatite-like gtreaks and 
patches above described, and it appears tha.t the irruption of the horn
blende-granite-gneiss was the cause of the foliation and alteration of 
inceptive diabase, producing the hornblende-schist. 

The granite-gneiss just alluded to, is a reddish, very distinctly foli
ated rock, the foliation being determined by the more or less parallel dis
position of the fragments and individuals of hornblende. The thin 
section shows the rock to be composed essentially of orthoclase, micro
cline, hornblende and quartz, with sphene, epidote, zircon and apatite 
as accessory or accidental conBtituents. Much of the orthoclase occurs 
as irregularly shaped individuals or phenocrysts embedded in a finer
grained mosaic composed of broken up fragmentB of felspar and quartz. 
These smaller fragments very often assume the microcline habit, which 
is evidently the result of pressure. The larger orthoclase individuals 
show considerable alterat.ion, especially in their central portions, and 
although in some cases they exhibit tolerably sharp and perfect 
crystalline outlines, they are usually more 01' less jagged, owing 
to the breaking up of their borders to form part of the finer-grained 
mosaic. The hornblende is dark-green, trichroic, and occurs in irregular 
shreds and fragments having a marked parallelism. The sphene is deep 
brown in colour, and occurs in characteristic wedge-shaped crystals. 
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The epidote is evidently of secondary origin, and is present in irregular 
grains and masses of a deep st raw-yellow colour and strong pleo
chroism. Zircon and apatite are in small acicular prismatic crystals. 
The reddish colour is imparted by the presence of iron-oxide, which 
fill s the cleavage-cracks of the felspar as well as the minute fissures 
present in the rock itself. 

This rock continues as far as Lac des Quinze: but near the lake it Rock" near 
b . d h' hI I 't' th dd' h the lake. ecomes coarser III texture an more Ig y porp lyl'l lC, e re IS 

crystals of orthoclase being frequently as much as half an inch in 
diameter. The foliation is rather obscure, but on the lake itself is 
more evident. 

The fall overcome by the last or fifteenth portage before reaching 
the lake is about ten feet. 

Lac des Quinze takes its name from the river. The general summer Lac des 

level of this lake, as determined by the mean of a large number of Qumze . 

aneroid readings, is 848 feet above sea-Ie\·el. The area of the lake is 
approximately forty square miles. A considerable portion of the 
northern part of the lake is, however, not represented on the accom
panying map. There is a Hudson's Bay trading post on the lake, known 
as Long Point, while lumbermen now at work in the country near 
Lake Winnowaia or Expanse, a little to the east of the present map-
sheet, have several farms or clearances, and dep6ts for supplies. 

The main body of the lake extends to the south-east from the outlet J<' orm and out

for a distance of about eight miles, with an average width of a little Jines. 
over a mile. A second, generally about a mile wide, runs northward 
fOl' a like distance from the outlet and then divides into two bays, 
which continue with the same general direction for about three miles 
further, the more westerly of the bays being the one followed in going 
to Lake Abitibi. About two miles to the east of the north arID, a 
second narrow inlet extends to the north for about three miles. From 
the south-eastern extremity of the main body of the lake, two arms 
branch off. The larger one runs to the north-east for about fifteen 
miles, gradually tapering to a point, where it receives the Upper 
Ottawa. The second arm runs to the southward for about five miles, 
and at its south-easterly corner reaches the western terminus of the 
road from Baie des Peres. A new rOlLd from Lake Temiscaming to 
Lac des Quinze, to the north of the River des Quinze, starts from the foot 
of the first rapids, but is not yet completed. 

The sfwera] arms of the lake have all been eroded in a direction correti- Surrounding 

ponding. with that of the foliation of the gneissic rocks, and evidently rock8. 
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represent the more schistose and least resisting belts of these rocks. The 
prevailing rocks are gray granitic and dioritic·gneisses, the latter 
containing usually a considerable proportion of biotite in addition to 
the hornblende, and with an increase in the abundance of the bisili· 
cates, passing into an almost black, glistening amphibolite, in which the 
schistosity is always well marked. Quartz is present in considerable 
quantity, particularly in certain bands, and epidote was also noticed 
as a somewhat abundant constituent. At several points on the lake 
massive crystalline diorite was observed. The gneisses have a well 
marked foliated structure, the inclination of this foliation varying from 
30° < 45 in a westerly or north·westerly direction. 

LAKE KEEPAWA. 

The name Keepawa or Kippewa means, freely tl'anslated, "a 
very narrow passa.ge between steep rocks," and refers to the presence 
of a gorge in the northern part of the lake, now generally known as 

Form and size. The" Canal." The lake is very irregular in form and full of islands. 

Elevation. 

In general the lake may be described as filling several valleys 
approximately parallel to that occupied by the southern portion of 
Lake Temiscaming. The general trend of these valleys, like that of 
Temiscaming, cuts across that of the foliation of the gneissic rocks, 
except in those portions to the south·east of Roche it Cor beau and the 
Beauvais Narrows, where the main direction of the lake corresponds 
rather closely with the foliation of the adjacent gneisses. The greatest 
length of the lake, from Chernagan Bay on the north, to the portage 
leading out of J eanbeau Bay on the south, is almost thirty-two miles, 
on a line bearing S. 12° E. It may be said to be divided into two 
main portions occupying an approximately parallel position, each, how
ever, branching off in bays and arms in various directions. These two 
larger portions are connected about the centre by a few comparatively 
narrow channels. The portion to the south-west, extending from the 
outlet at the north·west end of Sandy Porta,ge Bay to J eanbeau Bay, 
measures twenty-seven miles in a direction of S. 38° E. j while the 
large body of water to the north-east, reaching from t.he north-west 
end of Taggart Bay to the outlet of Hunter Lake, a distance of twenty-
eight miles, has a general trend of S. 42° E. The area of Lake Keep· 
awa, including the islands, is nearly 120 square miles. Its height 
above sea-level varies from 876 to 886 feet. The Keepawa River, its 
natural outlet, is a crooked and rapid stream which enters Lake 
Temiscaming a little over six miles below the Montreal River. The 
lumbermen have, however, built a dam across the Keepawa at the 
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north-west end of Sandy Portage Bay, thus ralSlng the water·leyel. . \.rtificial 
. h h f L k IT outlet. The rocky obstructlOns between t e sout -westel'll part 0 a e ,-eep-

awa and the ponds at the head-waters of Gordon Creek having been 
removed, a large portion of the Keepawa waters !lOW discharge by this 
artificial channel. In thi~ way the "drive" for logs is much short
ened and the water held back till required. 

The greater part of the shore·line of the lake is somewhat Surrounding 

high and rocky, the surface being often strewn with large boulders, country. 

chiefly of the u!lderlying gneissic rocks. 

There is little level land, although clearances have been made and 
farms cultivated in connection with lumbering. M.ost of the white 
pine of first quality has been cut, but the shores are still beautifully 
wooded. 

Of the v~l'y numerous islands, McKenzie and Karl islands are the 18lands. 

largest, the former being a little over five miles in length and averaging 
about two miles in breadth, while the latter is scarcely half this size, 
measuring a little over two miles in length by about a mile and a-half 
in width. 

The" Canal," already mentioned as giving its name to the lake, is a 
picturesque feature, being a narrow gorge about a quarter of a mile 
long with perpendicular walls of gneiss situated, about a mile north
west of Mackenzie Island, and it leads into a couple of sma11lakelets or 
expansions. 

The rocks so abundantly exposed along the shores and islands of Gneiss of uni-

T k K k bl 'f' . . d form ch9,rac-,a e eepawa are remal' a y um orm m composItIOn an macro- tel'. 
scopical characters. They are typical examples of "gneisses" being, 
as a rule, very distinctly and evenly foliated, and exhibitIng darker 
and lighter-coloured bands of more or less basic character. The 
more acid bands are usually of grayish, reddish, gray or flesh-red 
colour; while the more basic bands are of varying shades of darker 
gray, becoming almost black in certain instances. The lighter-coloured 
phases are, perhaps, the most abundantly represented, and besides 
occurring as interfoliated bands associated with more basic material, 
these in themselves constitute the greatet· portion of somewhat impor-
tant and extensive rock-masses. Under the microscope, they are seen Microscopic 

. h I th '1' f I h' . d structure. to con tam ort oc ase as e pre val mg e spat IC constltuent, an 
biotite as the principal and often the only ferromagnesian mineral. 
They must, therefore, be referred to as biotite-granite or granitite
gneiss. Besides these, microcline is usually abundant, together with 
some plagioclase (usually oligoclase). A large amount of quartz like-

14 
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wise accompanies the felspar. The biotite is, as a rule, fresh and of a 
deep brown colour, occasionally showing alteration to chlorite. 
A little muscovite (most of which is of secondary origin), sometimes 
occurs, but not in sufficient quantity to characterize the rock. Besides 
these, smaller quantities of epidote, sphene, sericite, chlorite, apatite, 
zircon, magnetite, and sometimes allanite, are usually present. 

Occasionally, somewhat darker and more basic portions are seen to 
contain a compact dark-green trichroic hornblende in addition to the 
biotite, the rock thus becoming a hornblende-granitite:gneiss. These 
portions are usually of a dark-gray colour, and show a very marked 
abundance of the coloured constituents. 

The very dark.gray, almost black varieties, in which but little of 
the lighter-coloured minerals can be macroscopically detected, often 
show plagioclase as the prevailing felspar, while biotite is replaced by 
hornblende, the principal ferro magnesian mineral, although biotite is 
likewise almost invariably present. The constituent minerals are 
essentially the same as those present in the more acidic phases, 
differing only in their relative proportions. 

The structural relations of these rocks show that they form integt'al 
and inseparable portions of one complex, produced by differentiation 
during the slow cooling of a magma of more or less heterogeneous com
position. 

At the head of Gordon Creek, and in the vicinity of Kippawa post
office (formerly N orclitI'e), the gneiss is very distinctly foliated, the strike 
being about S. 55° E., the dip S.W. < 10° to 20°. The thick massive 
bands in the high bluff to the north of the railway terminus, repre
senting the more acid portions of the rock, are granitic both in appear
ance and composition. Felspars, both reddish and grayish, are present 
as well as quartz, and a very sparing quantity of mica. The quartz, 
besides being present in grains and areas distributed throughout the 
rock, also occurs as veins and masses, evidently representing the most 
acid form of the prevailing pegmatite. 

On the north·east shore of the largest island of the group, situated 
about a mile east of Kippa,wa post-office, are good exposures of light-gray 
and pinkish-gray quartzo-felspathic gneiss, alternating with darker bands 
which contain hornblende in addition to the more usual biotite. The 
strike is east-and-west, with dip to the south < 35° to 45°. Along 
the shore the basic bands have been weathered out more easily than 
the acid ones. 

Further to the south-east, toward J eanbeau Bay, the gneiss varies 
in strike from S. 50° E. to S. 60° E. with a dip to the north· east 
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< 20° to 30°. North of Gordon Oreek, the foliation of the gneiss 
(:orresponds rather closely with the trend of the shore-line, dipping to 
the north-east at varying angles. At Greenorton Bay the schistose 
gneiss is very basic and contains horublende iu addition to the 
biotite. This rock also holds garnets and vein-like bands of smoky 
quartz. At the foot of Gibson Bay, the gneiss is of the common 
light-grayish granitite variety. On the south shore of Bryson Island, 
there are good exposures of a light-gray granitite-gneiss, the foliation 
being much contorted. 

Beavais Narrows cuts the foliation of the gneiss at a considerable North of 

~ngle, the strike being S. 65° E. with dip to the north-east < 15° ~:~-;~~~s. 
to 25°. On the south shore of Smith Bay, exposures of hornblende
granitite-gneiss show the constituent felspar much decomposed and 
a large part of the biotite altered to chlorite_ At Fowler Point, 
~ knoll rising about forty feet above the surface of the lake is com-
posed of a fine-grained almost black quartz-mica-diorite. This 
rock contains irregular patches and stripes of a much more acidic 
gneiss, light flesh-red in colour, which seems to contain felspar, 
quartz, biotite and garnet, with occasionally some muscovite and 
epidote. Neat· Edward's dep6t, on the north shore of Smith Bay, 
the granitite-gneiss is as a rule very acidic, containing only small 
quantities of biotite. At Somerville Point, the gneiss is a reddish 
granitite much weathered and showing what appeared to be a very ~~i~t~merville 
local strike of N. 40° E. The south-west shore of the lake opposite 
Sunnyside post-office is composed of reddish gmnitite-gneiss, generally 
striking with the trend of the shore, but sometimes showing many 
local twistings. At Turtle Portage, the usual granitite-gneiss shows 
a beautiful curve in the foliation, the strike gmdually turning from 
N. 80° E. to S. 60° E., with a prevailing southerly dip. At Hunter 
Lodge Narrows and on Hunter Lake the gneiss strikes about S. 
60° E., dipping in a southerly direction. 

Along the south shore of McLaren Bay, the gneiss is usually of a Gneiss of 

1· h I tl £ . d' d' - . McLaren Ig t-gray co our, ra ler ne-grame, mlCaceous an grambc ll1 Bay_ 

appearance, being tinged with iron-oxide. It usually . shows a distinct 
though imperfect foliation on account of the comparative scarcity of 
bisilicate material. The strike is N. 82° E. and the dip to the south. 
Microscopically, this is a typical holo-crystalline granitic rock or 
granitite-gneiss, consisting essentially of orthoclase, quartz and biotite, 
with apatite-zircon, sphene, a very little magnetite, much microcline 
and some plagioclase, (oligoclase) small quantities of secondary musco-
vite and epidote are also present. 

14k 
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At the south end of an island immediately east of McKenzie Island, 
there are exposures of the ordinary flesh-red granitite-gneiss. On the 
north-west shore of McKenzie Island, the hornblende-granitite-gneiss 
seems to change in strike from N. 20° E. to N. 50° E., thus conform
ing with the trend of the shore-line, while the dip is to the south-east 
at varying angles generally about 60°. At one point a vein of quartz 
(pegmatitij) varying in width from six inches to two feet cuts the 
gneiss, of which it contains fragments. The gneiss here is well 
foliated and often locally twisted. The gneiss composing the cliffs on 
either side of the "Canal," contains a considerable quantity of quartz 
and is much weathered and stained. It has a strike of N. 65° E. with 
southerly dip < 80°. At the south end of Campbell Bay, the strike 
of the gneiss is north 62° east. A thin section of a specimen obtained 
from the western shore, about two miles south of the entrance, repre
senting the most basic bands, showed the rock to be a quartz-mica
diorite-gneiss. The rock is nearly black, very evenly and distinctly 
foliated and exhibits glistening cleavage-surfaces along the planes of 
foliation. Exceptional bands are of light pinkish-gray colour, felspar 
being the predominant constituent. Microscopically, this rock is 
composed of plagioclase, orthoclase, microcline, quartz, hornblende 
and biotite, with epidote, sphene, apatite, zircon and some pyrite,more 
or less altered to limonite. 

On the west shore of Karl Island, as well as on the island lying to 
the south-west, the gneiss shows the usual variation froll grayish to 
reddish, with interfoliated darker bands in which the biotite is mOl'e 
abundant. The strikes vary from N. 64° E. to N. 67" E., with dip to 
the south < 60° to 70°. 

At one place on "he north shore of the lake, half a mile north of 
the north-east point of Karl Island, a very massive and coarsely 
crystalline porphyritic diorite, is associated with the ordinary grayish 
granitite·gneiss. This rock is of a dark-green colour when fresh, but 
near the surface is decomposed for a depth of nearly two inches, the
d~composed layer being much lighter in colour. Large phenocrysts of 
deep-green hornblende, some of which are an inch or more across and 
most of which posseSs tolerably well defilled crystltlline outlines, are 
developed in a coarse-grained groundmass composed almost wholly of 
allotriomorphic individuals of dark-green trichroic hornblende, the 
small and irregular interspaces being filled with felspar and quartz. 
Much of the hornblende includes dark schillerization products. The 
decomposed layer near the surface shows the somewhat abundant 
development of epidote at the expense of the homblende, giving the 
prevailing yellowish-green colour to this portion of the rock. The-
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whole exposure measures about fifteen yards long by twenty-five yards 
wide and is surrounded by the grayish granitite-gneiss, while several 
dykE's of pegmatite vat·ying from a quarter of an inch to six inches in 
width cut the diorite. 

In the northern portions of Hay Bay, the prevailing rock is the Hay Bay. 

ordinary granitite-gneiss, the strike of which varies from N. 60° E. to 
N. 70° E. 

The rock exposed on the shores and islands of the blty running Rocks on 

towards the outlet, the north-western portion of which is generally ~;~~a:ort. 
known as Sandy Portage Bay, is the usual reddish and grayish biotite
granite-gneiss or granitite-gneiss. The strike varies in general from 
N. 50° E. to N. 60° E., while the dip is to the north-west at high 
angles, generally varying from 65° to 85°. Near the outlet, the 
strike turns more to the north, the foliation in this vicinity running 
about N. 40° E ., while the bands are nearly if not quite vertical. At 
one or two points extremely basic portions of the gneiss were seen to 
be highly hornblendic, thus passing into quartz-mica-diorite. 

:MATTAWA RIVER. 

The term Mattawa was first applied to the confluence of this Oharacter of 

river .with t~e Ottaw~. The riyer ~as a~so been known as the Petite ~~~~~wa 
or Little River, while to the Indtans It was formerly known as the 
Tessouacsipi. It is really a succession of large deep lakes united by 
comparatively narrow and shallow rocky stretches. The total distance 
from the Ottawa to the western end of Trout Lake, in a straight line, 
is about thirty-six miles, but following the river this is increased to 
forty miles. The direction is in general nearly east-and-west, following a 
continuation of the main valley occupied by the Ottawa below the con-
fluence of the two streams. In ascending the :Mattawa, rapid water is 
encountered almost at once, the stream flowing over a shallow bouldery 
bed. This, together with a small rapid, a little over a mile above at 
the outlet of Boom Lake. gives a fall in the river of about two feet. 

Boom Lake, the first expansion reached, is only about a mile and a Boom and 

quarter long, and not over a quarter of a mile at its greatest width. PI llein Ohant 
a (es. 

At the upper end of this lake, the river is contracted in two places to 
a width of Jess than a hundred feet and a fall of nearly twenty feE"t is 
occasioned by the Plein Chant Rapids. Plein Chant Lake at the head 
of these rapids, is five and a half miles in Jength. The wiclest portion 
is near the eastern end, where it is about thirty chains, but this 
gradually diminishes westward, till, near the upper end it is not more 



Rapids 
and Lac des 
Aiguilles. 

214 I NIPISSING AND TE~IISCAMING REGION. 

than three or four chains wide. In the widest portion a. depth of over 
two hundred and eighty feet was found. 

Between this lake and Lac des Aiguilles, the next expansion, 
the distance is a little over two miles, and four rapids intervene, 
with alternating stretches of still water; the combined fall is eighteen 
feet. The three largest rapids are known in ascending order as Les 
Epines, La Rose and Des Roches or Des Aiguilles. The Amable du 
Fond River, the largest tributary of the lVJ attawa, enters from the 
south side a short distance above the second rapid. Lac des Aiguilles, 
which is a little over a mile long and a quarter of a mile wide, 
is separated from the next succeeding stretch of river, lying par3,llel 
to it on the north side, by a rocky bar known as Les Aiguilles 
Islands. The three narrow rocky channels formed by these two 
islands, even at high water, barely afford a passage to loaded canoes. 
The eastern one constitutes the main route, and a small rapid 
at this point shows a descent of a few inches. Above this is a 
long stretch of deep water that gradually diminishes.in width. The 
l:ivcr throughout this distance of two and a half miles is flanked on 
either side by almost perpendicular walls of gneissic granite. 

Series of At the end of this stretch, the upward course of the river changes 

Prll:pi~~ tLo k sharply to a southerly direction for about two miles, and presents a 
ImlSl a e' r 

~eries of rapids with intp.rvals of deep water, the total fall being fifty-
five feet. The Chute des Paresseux, where the water falls thirty-four 
feet, is the first and largest of this series. Pimisi or Eel Lake (some
times also called Penice Bay and Moon Lake) above these rapids, 
marks another change in the course of the stream, which from this 
place to the head of Talon Lake trends north-westerly. Between 

Talon Ch(\te. Pimisi Lake and Talon Chute, the river flows for three-quarters of a 
mile through a narrow rocky canon inclosed between perpendicular walls 
of gt'anite. Talon Chute is the greatest single fall on the whole river, 
the water descending forty-three feet over a rocky ledge composed of 
massive flesh-red gneissoid granite. The main channel is 011 the north 
side, but in addition, there is another though much smaller parallel pass
age. The downward extension of this passage is continued in a deep 
gorge which connects with the main channel a short distance below the 
falls, the whole apparently representing the erosion of a band of crystal
line limestone that here occurs. About half a mile below Talon Chute, 
a small rapid occurs with a descent of less than a foot, and a short dis
tance above it is Talon Lake. To the left, on entering the lake, a 
large bay runs westward for about three miles, Kabiskaw Bay at the 
western extremity of which an important tributary (Kabiskaw Creek) 
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enters, forming the outlet of N asbonsing Lake, a large and irregular 
1.lheet of water situated in the southern part of the township of Ferris. 

Talon Lake lies north-west and south-east, is about seven miles long Talon Lake. 

and has in general a breath of almost three-quat·tcrs of a mile. The 
shores are generally bold and rocky, although occasional small sandy 
flats occur. The general depth may be said to vary from fifty to one 
hundred feet, but in occasional spots a depth of two hundred feet and 
over was met with. 

The connecting stream between Talon and Turtle or Lower Trout Talon to Tur-

L I th . . h' . b t f '1 Th tie Lake. a (e, e next expanslOn III t e rIver, IS a ou OUt· ml es. e stream 
leaves Turtle Lake about a mile from the eastern extremity. It is 
shallow, rocky and rapid with some small intervening ponds of deeper 
water. Turtle Lake lies nearly east-and-west and is about four and a 
half miles in length and not more than half a mile in width. Thence 
an ascent of barely a foot occurs, in a short channel, to Trout Lake, at Trout Lake. 

the summit. This is eight and a half miles in length with a greatest 
breadth, near the upper end, of about two miles. It is often over 200 feet 
deep, and the shores are rough and rocky. To the north of the lake, 
a range of hills from three to four hundred feet high extends with 
almost unbroken continuity to the mouth of the Mattawa River and 
thence northward and north-westward up the valley of the Ottawa. 

The extreme west end of 'frout Lake is only about three miles distant Route thence 

f L k "T' •• d h k f I d . h 1 k . to LakeNipis· . rom a e.l' Iplssmg, an t e nee 0 an separatmg t e two a es IS sing. 

in general very level. The canoe-route usually followed to Lake 
Nipissing, leaves Trout Lake in a bay running to the south near its 
western end. The first portage runs over a ridge of sand. The Riviere 
de la Vase is then utilized all the way to Lake Nipissing, a distance of 
a little over six and a half miles. This small stream runs through low 
and often marshy ground most of the way, entering Lake Nipissing 
about six miles south-east of }l'orth Bay. 

The land in the immediate neighbourhood of the Mattawa River Character 

is generally rocky, barren and unfit for agriculture. A short dista.nce of land. 

from this river, however, in the townships of Papineau, Calvin, Banfield 
and Ferris, considerable areas have been cleared, and good progress has 
already been made in the settlement of these townships. 

The rocks exposed along the Mattawa are for the most part massive Rocks seen 
reddish !!ranitite-gneisses, the strike of the folation running in a series at·longtheMat. 

'-' awa. 
of widely undulating curves in a general east-and· west direction with 
a prevailing southerly dip < 35° to 65°. Crystalline limestone is Limestones. 

very splllringly present in association with these gneissic rocks, and 
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wherever noticed the evidence seemed to show that it has been caught 
up in the gneiss during the irruption of the latter. On the south shore 
of Talon Lake, as well as in the southern channel at the falls, at the 
outlet of this lake, the crys talline limestone was found in association 
with a very massi ve indistinctly foliated granitite-gneiss, the intrusion 
and later age of the In.tter being apparently clear. N ear the western 
end of N asbonsing Lake, the rock is a light-reddish granitite-gneiss com
posed chiefly of felspar, with a small proportion of gJ'ayish quartz and 
a little black mica occurring in isolated areas of aggregated scales, 
together with numerous small garnets. The strike is to the north-west 
with a dip to the south-west, generally at a high angle. Near the 
eastern end of the lake, the gneissic rocks present are more highly dif
ferentiated and occur in irregular curving bands which have a general 
strike curving gradually around from east to north- east. 

On Trout Lake, the granitite-gneiss occurs in reddish and dark
coloured bands which have a prevailing direction of nearly east-and
west, gradually bending round to the north-west in the western part of 
the lake, while the dip is to the south < 45° to 65'. 

LAKE NIPISSING. 

Size a.nd form This important lake has an a J'ea of 345 square miles, and is wholly 
of Lake Nipis- d . I' . d 
sing'. surroun ed by LaurentIan rocks. ts malll length IS east-an -west, 

and its greatest length, from the shore at East Bay, Dear Callendar 
station to the western end of Bear Bay (west ann), is sixty miles; 
while the greH.test width, from Beaucage Bay on the north to the 

Elevation. mouth of the South River, is sixteen miles. The elevation above sea 
level, at different seasons, varies from 642'2 to 649'5 feet. The 
northern and eastern shores are in general low and for the most part 
present sweeping beaches of sand, separated by rounded points of rock. 
The water, for a considerable distance from the shore, is shallow. The 

Coasts and 
islands. 

west end of the la.ke has an irregular coast line with long arms and 
bays extending and rocky islD,nds. A gt'eat number of these 
islands strew the more open water outside, running in long lines, 
more 01' less parallel in direction with the peninsulas 01' points 
which divide the bays from one another. The islands, genemlly 
small, are sometimes several miles in extent. The southern shores are 
bold and rocky and the water is deep even in their immediate vicinity. 
The whole of the eastern end of the lake is wide and exposed, con
taining unly two small groups of islands known as the Manitou and 
Goose Islands. 
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The western end of the lake consists of four principal bays or Bays at west-
. . ern end of 

arms, separated from one another by rocky promontones, theIr con- lake. 

tinuation towards the deeper water in the central portion of the lake 
being marked by the occurrence of long lines of islands and reefs. 
The most northerly inlet, McLeod or Goulais Bay, has an almost 
direct north-and-south trend. It is about four miles in length by 
nearly two in breadth and lies immediately west of the marshy delta 
of Sturgeon River. The water in thiR bay is very shallow. A 
rather narrow and crooked channel, however, exists near the eastern 
shore, but is navigable only for very small steamers or tugs. Immedi-
ately south-west of this bay and separa.ted from it by the rocky 
peninsula ending in Goulais Point, is another arm of the lake, divided 
to the west into two subsidiary bays, known as the North-West Bay 
and Middle West Bay respectively. N orth-,Vest Bay is over four miles 
in length, with a width rarely exceeding a quarter of a mile, and 
having the general direction indicated by itR name. Gradually taper-
ing westwat'ds, it receives a small stream that drains some marshy 
lakes situated in the north-western part of the township of Macpherson. 
Middle ,Vest, Bay is much less important, being only about two miles 
in length, and at the west end receives a sllJall tributary known as 
,"Vest River, that drains the sou thern part of the township of Mac-
pherson. 

Of the indentation extending to the west, however, the largest is West a.rm or 

known as the \Vest Arm or Bear Bay. The general trend of this Bear Bay. 

extension is nearly east-and-west. An inspection of the accompany-
ing map will convey a good idea of the close deptmdence of topo-
graphical outline on the strike of the foliation of the inclosing 
gneissic rocks. In many instances abrupt changes in direction are Irregular 

encountered, but these folll)w correspondingly sharp curves in the form. 

lines of foliation and cleavage. The width of the bay is very val'iable, 
alternately contracting into narrow straits only a few chains in width 
and opening again into wide expanses generally crowded with islands. 
In the eastern portion for a distance of nearly eight miles, the 
average width is nearly two miles. The bay gradually narrows 
towards the west end where it receives the waters of a small etream, 
draining several important expansions to the west. 

Several important streams enter Lake Nipissing. The largest is Stl'eamsenter
the Sturgeon River, draining about 3000 square miles of country to ing the lake. 

the north and west, and joining the lake in the midst of a large rnar8h 
on the north side. This low tract of land, forming a delta, has been 
produced by the gradual accumulation of detritus bl'ought down by 
the stream. 
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Little Stu!"· The Little Sturgeon or Silver River, enters the Great North Bay 
geon. with a swift and deep current, being navigable for canoes, without 

interruption, for a distance of a little over two miles from the lake, 
where the stream becomes very small and rapids occur. The general 
course is at first nearly north, and the upper course is nearly north
east, to its sources in the southern part of the township of Blyth. 
Duchesney and Chippawa creeks enter the lake in the vicinity of 
North Bay. The Riviere de la Vase or Little Mattawa, flows into the 
lake about five miles south·east of North Bay. Other important 
tributaries enter the lake from the south, but these are beyond the 

Veuve River. boundaries of the present map. The Veuve River is an important 
stream which enters the west side of McLeod Bay, draining a large 
tract of land, the sources extending westward almost to the Wahna
pitae River. 

Manitou 
Islands. 

Several important islands and groups of islands occur, lying out 
towards the middle of the wide eastern portion of the lake. The 
most important of these is the group named the Manitou Islands. 
These are five in numbel·, situated five miles south·west of North 
Bay. The largest is known as the Great Manitou or Newman 
Island. It is an irregular triangle in form and about a mile across. 
McDonald Island, the next in size, is about half a mile in length 
from north to south but only a few chains in width. The other three 
islands are much smaller. 

Goose Islands. The Goose Islands lie toward the centre of the open part of the 
lake, about six miles west of the M.anitou Islands, and about twelve 
miles west-south-west of North Bay. The largest island is known as 
the Great Goose, and is nearly a mile long with a trend of east
and-west. To the west and north-west of these there are about; a 
dozen smaller ones, some of which are merely rounded hummocks of 
rock. 

Country and 
rocks of west 
end of lake. 

The general aspect of the western end of Lake Nipissing is rocky 
and desolate. In many cases the sparse soil overlying the rarely 
concealed hummocks of rocks, aflord substance to a rather thin and 
scrubby growth of red pine, while the level spots are for the most 
part occupied by vast marshes, but some small tracts of level land 
occur along the banks of some of the tributaries, notably the one 
situated on the south side of Bear Bay near its entrance. The 
northern shores of the lake, however, border . large areas of cultivable 
land. The rocks are generally well exposed, especially in the western 
and southern portions of the lake. They include the prevailing 
varieties of granitite-gneiss and hornblende-granitite-gneiss, the former 
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being the prevailing type. These are cut by dykes and masses of peg
matite presenting the usual characteristics. 

The Manitou Islands are composed of a rock which is remarkably Rocks of the 
'f' . . db' d' t d Manitou um orm In composItIOn an appearance, emg a me lUm- exture Isla.nds. 

reddish gneiss, that has evidently been subjected to intense 
dynamic action. It has a rather indistinct blotchey appearance, 
due to irregular bands of chloritic and epidotic material running 
through it, resulting from the alteration of the bisilicates. The micro-
scope shows that the rock has everywhere been greatly granulated. 
Its chief constituents are quartz, orthoclose, plagioclase, hornblende 
and biotite, with epidote, chloritA, calcite, sericite, iron ore and 
apatite. It is thus a hornblende-granitite-gneiss which has suffered 
great alteration, the felspar being turbid and full of inclusions of 
sericite, calcite, etc., resulting from its decomposition. Numerous 
irregubr patches of calcite arA scattererl through the section. Both 
£elspar and quartz extinguish very unevenly. Hornblende is the most 
abundant ferromagnesian mineral present, but it has suffered such 
extreme alteration to chlorite and epidote as to mask its true char-
acters. Biotite, largely altered to chlorite, occurs intergrown with 
the hornblende. The section is traversed by numerous cracks £illAd in 
with secondary qual'tz, epidote, iron oxides, etc. 

On several of the isbnds, this rock, which has evidently resulted Crystalline 

from the crushing of a hornblende-granite, contains large patches of limestone. 

pinkish crystalline limestone; the latter, however, doubtless represents 
portions of the clastic Grenville series. The gneissic rocks are inter-
sected by dark-greenish dykes of basic material previously described 
in that portion of the report treating of post-archrean eruptives. On 
several islands small outliers of the Bil-ds Eye and Black River 
formations are exposed, as elsewhere noted. 

Rock exposures are abundant on the Goose Islands, showing a Rocks of 
medium-grained red granitic gneiss. The foliation is determined by Goose Islands. 

the parallel arrangement of the little bands of biotite. The principal 
constituents are quartz, orthoclase, plagioclase, microcline and biotite, 
with small quantities of apatite, zircon, chlorite, epidote, sphene, 
calcite and secondary iron ore. It is one of the typical biotite- Constituents 
gneisses or granitite-gneisses of the region, evidently resulting from of the gneiss. 

crushing and differentia tion of a gmnitite. The felspars are exceed-
ingly turbid, being filled with dust-like particles and contrasting 
sharply with the clear quartz grains. Orthoclase predominates, but 
plagioclase (albite) is very abundant. Most of the microcline grains 
observed exhibit a moire-structure rather than the typical rectangular 
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lattice structure. The biotite shows alteration to chlorite with de
velopment of secondary magnetite along the cleavage-planes. Apatite 
and zircon are both abundant in large well-formed crystals, as well as 
irregular grains. Numerous skeleton forms are scattered through the 
section, filled with calcite and a substance resembling leucoxene. 
Their outlines, sometimes rudely wedge·shaped, are defined by minute 
granules of a secondary iron ore, which also run along what were 
originally cleavage cracks. These in all probability represent titanite 
originally present in the rock which has undergone almost complete 
alteration with formation of calcite and ilmenite. Minute granules of 
epidote are present as the result of the alteration of the felspars . The 
rock does not present evidence of having been subjected to an intense 
degree of pressure, for although both quartz and felspar have wavy 
extinction, the quartz grains are only slightly cracked and not granu
lated to any exLent. 

STURGEON RIVER. 

The Sturgeon River, * one of the largest in the country to the north
east of Lake Huron, possessing a drainage area of about three thou
sand square miles, takes its rise beyond the region covered by the 
accompanying map-sheflts, and close to the sources of the most easterly 
branch of the Montreal River. Fl'om the source to its mouth on Lake 
Nipissing, thp. river measures about one hundred and forty miles in 
length, the general course being to the south-east. At a distance of a 
hundred and twenty-five miles from the mouth, the stream is divided 
into two branches inconsiderable in size. The more westerly of these 
has never been explored, but the branch which comes from the north
east dra.ins an important chain of lakes forming the well-known canoe
route to Shusawagamingt (Smooth water) Lake at the head of the 
eastern branch of the Montreal River. Three miles below the forks, 
the river expands to a quarter of a mile in width for a mile and 
a quarter, forming Paul Lake, t which is frequently though incorrectly 
described as the source of the Sturgeon. Thi~ lake is about 1258 feet 
above the sea. The Sturgeon debouches ill an extensive marsh by two 
channels. The most direct or westerly one is almost completely filled 
with detritus, while the eastern branch is comparatively deep and 
navigable even for steamers. Once across the bars, the river offers 

* This river is called" Champlll.in's River" on Delisle's map of New France, 1703. 
'r Sometimes also called "\Vhite Beaver Lake" from a mountain of that name 

which rises immediately to the west of the lake. 
~: The nll.me is given in honour of" Big Paul," a sub-chief of the Temagami band of 

Chippewa Indians, who has made this lake his headquarters for many succp-eding win
ter hunts. 
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uninterrupted navigation as far as the village of Sturgeon Falls, over 
four miles from the lake. 

In ascending the stream the general direction is N. 35° E. for eleven 
miles in a !ltraight line. This is to the mouth of a tributary coming 
from the east, known as Smoke River, that drains the southern portion 
of the townships of Grant and Charlton. In this distance navigation 
is interrupted by two falls and two rapids. The first of these, Sturgeon Sturgoou 
F 11 ' . h '11 f h h" Falls. a s, IS opposite t e VI age 0 t e same name, at t e mtersectlOn 
with the main line of the Canadian Pacific Railway. Sandy Falls is 
the name of the next, nearly six miles above the village, while the 
rapids, which occur a couple of mile8 beyond, generally require to be 
portaged in the ascent, although they can be run in descending. The 
portage to avoid this half-mile of broken water is on the west side of 
the stream. 

Near the mouth of the Smoke River, the Sturgeon takes a sudden Course of the 
b d d h d d · t-' . h I' f N 61° .10' f Sturgeon en ,an as an upwar Irec IOn In a stralg tine 0 . ."-'. 01' above Smoke 
28 miles, as far as the" Rlbow," in the township of Janes. Following River. 
all the sinuosities of the stream, however, this distance is increased to 
a little over thirty-six miles. The main tributaries in this interval are 
from the north, draining large lakes in this direction. The Temagami, 'remagami 
which is a very turbulent and rapid stream, is the largest feeder of the River. 
Sturgeon, and is the principal outlet of the large lake of the same 
name. It enters the Sturgeon a little over twenty-three miles above 
the mouth of the Smoke River. The Tomiko (contraction for Otanacom- TomikoRiver. 
agosi or Canoe-making) River enters a little over fh'e miles above Smoky 
Falls, deriving most of its water from several large lakes situated in 
the townships of Gladman and Hammell. The lower portion of the 
stream, fl'om Tomiko Lake to the Sturgeon, is rarely if ever used for 
the purposes of canoeing. A long portage to avoid this rough stretch 
of river, runs north ward from the Stu rgeon, starting from a point nearly 
two miles above Smoky Falls. It affords an entrance to Oameron Lake 
and thence through Chebogomog Lake into Tomiko Lake. The upper 
portion of the l'iver, however, is travelled to reach the numerous lakes 
situated near the head-wat.ers of the several branches of the stream and 
thence to the region beyond. Pike River is another feeder, coming 
from a lake of the same name, sit.uated near the centre of the town-
ship of Bastedo. 

Between the mouth of the Smoke River and the" Elbow", the StUI'- Smoke 
geon is broken by one fall and five rapids, the latter all situated above ~lb~~~~o the 
the mouth of the Temagami River. The most important of these 
obstructions i!; the Smoky Falls, where the river descends over a solid 
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barrier of gneiss for more than twenty feet. The portage runs over a 
small rocky island of gneiss which here divides the river into two 
channels. 

At the" Elbow," the trend of the river again changes abruptly to a 
direction of N. 14° W., which course is maintained as far the mouth of 
the Obabica River, a distance of twenty-two miles increased to thirty
four miles by the bends of the stream. Only;J, little over a third of 
this distance is included on the accompanying maps, as far as the mouth 
of the outlet from Wawiash-Kashing and Manito-Peepagee lakes. The 
largest tributary in this distance is the l\1a~kinonge River, that reaches 
the main stream from the west about two and a half miles above the 
" Elbow" and drains a number of large la,kes, shown on the Sudbury 
map·sheet (No. 130.) 

The Sturgeon River is in general readily navigable for canoes 
throughout the whole distance embraced in the present map-sheets, 
although the currp,nt is strong nearly the whole way. Between Smoky 
Falls and a point about three miles above the mouth of the Temagami 
branch (a distance of about twenty-five miles) there is no greater 
impediment to canoe navigation than the strength of the current. The 
river, except where contracted at the rapids and falls, varies in width 
from a little over two hundred and fifty feet near the mouth to about 
a hundred feet in the township of McNish neal' the north-west corner of 
the Lake Nipissing sheet. The depth varie,s from three to twenty feet, 
with an average of peI'haps ten or twelve feet. 

The fiats along the river are liable to inundation during the high 
spring freshets and the actual rise in the water at the several points 
along the coarse of the stream, may be readily ascertained by a reference 
to the appended list of elevations. 

The river for the most part pursues a somewhat tortuous course 
through a tolerably level flat of considerable exten t, exhibiting numerous 
sections of a stiff grayish clay overlain by coarse yellowish sand, in the 
immediate valley of the Sturgeon. Below the Temagami River there 
are many areas of considerable extent which have been utilzed for settle
ment and the soil has in general proved productive. Between the 
mouths of the Tamagami and Maskinonge rivers, these fiats are fewer 
and less extensive while the county immediately adjoining becomes for 
the greater part poor and rocky. Above the Maskinonge, very little 
land is available for farming, the country assuming a broken and 
mountainous character. 

The rocks throughout this distance present the usual characteristics 
of the reddish and dark-grayish gneisses. The dip is towards the south 
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oJ'south-east at an angle of often considerably less than 45°. The 
exposures in the immediate vicinity are very few, and except in the 
neighbourhood of falls and rapids are small, consisting chiefly of rounded 
hummocks protruding from the overlying drift material. 

The contact between these rocks and those of the Huronian, occur- Junction of 
. ., LanrentialJ 

rlllg to the north-e.J.st, crosses the Sturgeon RIver a short dIstance above and Huronian. 

the" Elbow". The actual junction is not visible, but exposures of the 
flesh-red granite. gneiss of the Laurentian and the light greenish com-
pact quartzite of the Huronian occur within a short distance of one 
another. 

THE iYION'l'REAL RIVER. 

The Montreal River is, next to the Ottawa and Sturgeon rivers, the 
largest stream included within the area covered by the present Report., 
draining an area of about 2500 square miles. 

The general course of the river, so far as it is included in the Lake General 

Temiscaming sheet, is south.east, and the length almost forty-seven ~~~~tRi~~J.on
miles in a straighL line. This may be divided into three parts, the 
first and third of which are approximately parallel in direction, while 
the second, or short intervening stretch lies almost at right angles. 

The lower portion of the river, from Lake Temiscaming to Mud Lake Low~r part of 
. d d b th h d' the rIver . portage, IS now superce e as a canoe· route yes orter an eaSler 

passage by way of Haileybury, Mud and Sharp lakes. There are 
numerous rapids, and the river, throughout this distance, flowil in a 
narrow valley, generally from 400 to 450 feet deep. Only a few small 
streams enter this portion of the river, as the highest land occurs in 
close proximity to the banks on either side. The lowest three miles 
of. the river, before it reaches Lake Temiscaming, is a series of rapids 
with a fall of 160 feet. At the "Notch," near the mouth, the river The Notch. 

flows through an extremely narrow channel, with rocky perpendicular 
walls, composed of dark-greenish greywackEl slate, much jointed and 
broken. This gorge has a breadth varying from sixteen to thirty-three 
feet and is a little more than a hundred yards long, with perpendicular 
walls about forty feet high. The rapids above referred to are overcome 
by a portage about three miles long. 

For about six miles above this portage the river is crooked, Rocks seen. 

with a fairly gentle and uniform current, its channel being cut through 
a narrow plain of stratified drift material. There are only occasional 
outcrops of rock, and these show a comparatively fine-grained arkose, 

See Plato IV. 
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forming the transitional beds upward from the grey wacke and slate to 
the quartzite grit that characterizes the summits of the hills extending 
westward to Bear Lake. 

Three rapids occur in the next, stretch, before Fountain Fall is 
reached, the total fall in this part of the river being over thirty feet. 
The rock, wherever exposed, is a dark-green somewhat coarse diabase 
or gabbro, the felspar, especially in the coarse phase, being frequently 
of a reddish colour. Fountain Fall has a sheer descent. of twenty feet 
over an outcrop of breccia.conglomerate. Ragged Ohute is situated 
a short distance above, and has a fall of about thirty feet. The 
hills on either side of this wild rapid rise precipitously froll the river,. 
and the portage, which is situated on the north-east bank, runs over a 
very high and steep hill. The rock exposed is the usual breccia-con
glomerate, showing a dark-green chloritic matrix which is often pres
ent in comparatively small proportion, in which is embedded an abund
ance of fragments of felspar, granite and di!tbase. About a mile above 
Ragged Ohute, the slate is superimposed upon the conglomerate,. 
dipping S. 70° N. < 20°. Two more rapids of considerable dimensions 
occur in the spaces between Ragged and Hound chutes, having a 
combined fall of thirteen feet. At the latter place, the waters of the 
rivel' make a clear leap of twenty-five feet, over an outcropping ledge of 
diabase. From the head of Hound Ohute to Mud Lake portage, the 
banks on either side of the stream, [lnd especially that on the north
eastern side, exhibit perpendicular cliffs composed of diabase, greatly 
resembling and co-extemive with a large mass which reaches the west 
side of Lake Temisciotming, there forming the cliffs known as the Mani
tou and Devils Rock. The current in this interval of nearly five miles 
is very swift, showing a total fall of about eight feet, but with no dis
tinct rapids. 

Immediately below Mud Lake portage is a high hill of diabase that, 
rises precipitously from the water on the north-east side, while a short 
distance above, on the opposite side, smaller elevations composed of 
similat' rock were noticed in close proximity to the stream. In the 
vicinity of the first rapid above Mud Lake portage, the banks are again 
high and rocky, composed of the coarse diabase or gabbro with much 
fresh-red felspar, giving it somewhat the appearance of a basic granite. 
A small rocky island about twelve chains below the rapid, shows this 
diabase to possess a very perfect series of jointing planes with a direction 
of N. 50° E. and dipping S.E. <70°. The strike of these planes 
corresponds closely with the trend of the stream at this point and may 
have been the cause of its direction. The rapids, which are very strong. 
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have a fall of seven feet, and are caused by a barriet, composed of out
cl'opping ledges of the diabase aided by an accumulation of loose 
boulder material. There are 110 exposures of l'ock between the head of 
these rapids and Bay Lake, while the river, between the two other inter
vening rapids, is marked by the OCCUl'l'ence of comp",mtively wide lake
like expansion8, which in places show a considerable current_ 

Bay Lake, known to the Indians as Pakeegama or Mattagamashing, Bay Lake. 

occupies a rather deep depression in the rocky plateau, being bounded, 
especially on the south-west side, by high rounded hills of slate and 
quartzite. It rUDS in a north-west and south-e(lst direction, with lI, 

length of seven miles and an average breath of a little over a quartel' 
of a mile. A large bay neal' the north-western extremity runs in an 
easterly direction for about two miles and a half. The portage from 
Loon Lake, on the road to Temiscaming, reaches the north-east cornel' 
of this bay, while theH udson's Bay Oompany's post is situated on the 
point on the north-west shore of the lake near the entrance to Portage 
Bay. 

The south-western shore, near the south-western end d Bay Lak(', Rocks of 

shows excellent exposures of well banded and evenly jointed greenish- ~~'dt~f\B,~~er'c 
grey slates, while the nort,h-eastern shore in this direction is low 1),nc1 Lake . 

covered with thick green bush. Abou t a mile and a quarter north of t he 
outlet, the slates are overlain in conformable sequence by the yellowii3h-
green quartzite-grit, the whole having a north-west,erly dip < 5° to 12°. 
The slate as usual shows a gradual transition through a more massi va 
slate into a grey wacke or felspathic sandstone, which merges upward 
into the comparatively coarse-grained arkose sandstone or quartzite-
grit that rises into hills varying from 250 to 300 feet above tIle lake, 
in places forming precipitous cliffs of c0nsidet'able height. 

A specimen of this rock was examined by the late Prof. G. H. \Villiams Lithol=ical. 

and was taken to represent the transitional portion near the immediate clh!\'r21!.Ct~,. of 
t lC s [tte. 

junction between the coarse greywacke and the quartllite or arkose. 
The small hand specimens showed a banded coarse and fine conglomer-
atic ~andstoDe or grey wacke. The coarser portion of the specimen 
presents the ordinary characters of the prevailing quartzitr.-grit, 
holding good sized fragments of quartz both angular and rounded in 
outline, embedded in a moderately abundant sericitic matrix. The 
finer-grained portion, which has a somew hat darker hue, is a rathet' 
typical grey wacke, showing" an aggregate of angular and sub-angular 
quartz grains with some felspar. Between these grains much chloride 
has been developed, which, together with the magnetite present, gives 
the dark colour to this layer." 

15 
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This quartzite, as usual, occurs in very thick and ma~siye beds and 
bhe dip cannot be made out with any cel'tainty except in a few places. 
It is exposed all along the south-west shore of the lake a1\ far as the 
inlet and forms the south-western portion of the point that separates 
Portage Bay from the main body of the lake. Fm"ther up the river 
this rock is undedain, first, by a massive brownish greywll.cke or slate, 
exposed a short distance below Pork Rapid, and next, in descending 
order, by the well banded gl'eenish slates, dipping S. 55° E. < 10° to 
15°, which continue as fn,1' as and a little beyon~ the inlet from Lady 
Evelyn Lake. The structure is therefore that of a somewhat shallow 
syncline, the basal bed being represented both by Lhe banded slates 
exposed in the south-eastern part of Bay Lake and those occuning in 
the vicinity of the outlet from Lady Evelyn Lake, the overlying 
quartzites resting in the trough thus fOfOled. 

The point on which Bay Lake post is situated, is composed of 
coarsely crystalline diabase or gabbro, the felspar frequently possessing 
a distinct flesh-red colonr. The massive and rounded exposures of this 
rock are cut by irregular ramifying dykes, composed of D, fine-grained 
pale-grayish or pinkish ftplite. This basic irruptive forms the shores of 
Porta.ge Bay, as well as the north-eastern part of the point separating 
this bay from the main body of the lake. To the north· west of 
the lake, it continues for a considerable distance inland, forming a 
series of high, though rounded hills in this district, while to the east, 
as far as can be learned from the occasional outcrops, it is continuous 
with the mass which forms the southern part of Sharp Lake extending 
as far as the western shore of Lake Temiscaming. 

Between the head of Bay Lake and the head of Lady Evelyn Lake 
(Mattawapika), the river is in general a fine, wide stream, with occa
sional short stretches of swift current. Pork Rapid (Kokooshbuwatik), 
has a total faU of nearly seven feet, the pOl'tage being on the south
west bank. The north-eastern banks of the river ftl'e low, and the 
country for mallY miles is flat and swampy. On the south-east side 
in that direction there are only occasional low rounded exposures of the 
greywacke and slate, and these are situated some distance away 
from the stl'eftm, forming a series of rounded hills. Between the 
Mattawapika and Round or Mountain Lake the river is, as a rule, 
wide and navigable, with only two interruptions by rapids One of 
these is a little over a mile and the uthel' about four miles below 
Round Lake, the portage in both cases being on the northern or north
eastern bank of the river. The combined fall of these two rapids is 
about eight feet, the upper one being the larger with a descent of five 
feet. 
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The shores in the vicinity of the Mattawapika, show exposures of Rocks of Lady 

a well banded slate which clips S. 55° E. < 10° to 15°, and Evelyn Lake. 

continues for about a mile above this point, where it is interrupted by 
a mass of diabase or gabbro, which, on the south-east side, rises into a 
series of precipitous hills. This rock may extend across the stre'Lm to 
the northward, but any hills on this side are much lower and less pro-
nounced , and are therefore more likely to be underlain by the gray-
wacke slate. This mass of diabase extends to within a quarter of a 
mile of the outlet from Mocassin Lake, and is an extension northward 
of tne mass of similar rock which forms the western shore of the 
last stretch of Lady Evelyn Lake. To the north-west, this diabase is 
replaced by the quart:>:ite grit or arkose which forms smaller and less 
conspicuous eminences extending northward and inland for some miles j 
while to the north-west, the general surface outline would seem to indi-
cate its continuous presence as far as the south-eastern extremity of 
Indian Lake, although no exposures could be seen. The rock is the 
usual greenish or reddish-gray, coarse arkose, so prevalent throughout 
this distl'ict. A specimen of this rock was examined by the late Microscopic 

P · f G H W'll' h th t "'t ~l . d character of 10 . • . I lams, w 0 says a I ~ lOWS an even-graine greywacJnS. 

mixture of somewhat rounded quartz grains with an equal amount of 
felspar (orthoclase, microcline and oligoclase). The minerals and t.heir 
proportions are those of a granite, and yet the appearance of the 
grains and their relations to one another at once disclose the 
clastic character of the rock. The felspal', except a few of the largest 
grains, is quite changed to kaolin or sericite, although its ext~rnal 
characters are still plainly discernible." 

Indian Lake is only an irregular expansion of the river crossing its Indian Lake. 

downward course at a considerable angle, and discharging from the 
south-west side nearly a mile from the foot of the lake. N ear Indian 
Lake, the banks are somewhat higher and are composed of grayish 
stratified clay, which makp,s a good soiL The shores of Indian Lake 
are as a rule low and grassy, presenting no rock exposures, but the 
comparatively high hills that border the south-western end of the 
lake are probably composed of quartzite-grit. From Indian Lake Indian Lake 

to Round or Mountain Lake, the river flows with a very gentle cur- ~a~~~llntain 
rent between banks of moderate height composed of stratified gray 
clay. As the first rapid is approached, these banks are appreciably 
higher, but above the second rapid the area on either side of the river 
becomes much lower, while the immediate outlet from Round 
Lake is flat and swampy. Both of the rapids below Round Lake 
are caused by boulder obstruction. The south-western shore of Round Diabase or 

\ Lake shows high hills composed of the coarse diabase or gabbro, and gabbro. 

15j 
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exposures of this rock were noticed on the north·eastern side near the 
outlet, but to the north-eastwa,rd of the lake the whole region seerus to 
be comparatively level, the soil being a, c}a,y loa,m. The diaba,se and 
gabbro contains much flesh-red felspar, greatly resembling in this 
t'espect the coarser portions of the rock exposed a,t Quinn Point on 
Lake Temiscaming as well as on the north-ea,st shore of Bay La,ke. 
-When subjected to the wea,ther this felspal' kaolinizes, thus producing 
a modera,tely coarse-grained rock, closely resembling in macroscopic 
appearance a, basic hOl'l1blendic grn,nite. 

THE MATABI'l'CHOUAN RIVER. 

iYIatabit- The :Thiatabitchoua,n a,nd ·Montreal rivers reach La,ke Temisca,ming 
chonan River. 

almost at the same point, but while the genera,l course of the latter is 
fl'Oru the north-west, that of the :&htabitchouan is from the south-west. 
The proximity of the mouths of these two streams has, in the past, been 
the cause of some little confusion in the names applied to each. Mata
bitchouan seems to have been the original Indian name of the }'Ion
treal River, while what has of late years been called the Nlatabitchouan 
is known to the Indians as the Vvabos-na-ma·ta-bi-sipi (or Rabbit-sit
ting-down River. The names have, now, however, become fixed as here 
employed. Thfl lVIatabitchouan is one of the most importl1nt streams 
in this district, I1nd fot' many years wa,s the only canoe-route in com-

Its w'l,tershed mon use between lakes TemiscaminCf and Temagami. Its head-waters 
and branches. " 

Lower part 
of Matabit· 
9houan. 

lie to the north and west of White-bear Lake. The !;;mallest bl'anch 
takes its rise in Cl1ribou Lake, on thfl ml1in canoe-route, within a 
qua,rter of a mile of the north-east arm of Lake Temagami, and this 
small lake sends another and brger strel1m into Lake Temagami. The 
largest or main branch of the river rises in Mountain Lake, to the 
south-east of Annima-nipissing and Bay lakes. Two other bra,nches 
of some size drain lakes that lies close to the hills bornet'ing the 
lower stretch of the Montreal River, debouching in the north-eastern 
corner of White-beat' Lake within a shmt distance of one another. 

Ft'om the mouth on Lake Temi~caming to :Mountain Lake, the dist
ance, in a stmight line bearing N. 70° 'Y. is nineteen miles, while follow
ing the genel'111 canoe-channel, this distance is increased to thirty-seven 
miles. This whole. space is divided into two ml1in directions of flow, 
forming an angle of 70° with one another, these constituting two sides 
of 11 triangle, while the third has the length and direction already men
tioned. The first of these stretches, w~ch extends from the mouth of 
the river to Rabbit Point on Rl1bbit Lake, has an upward bearing of 
S. 44° W. for thirteen and a half miles, although the channel usually 
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travelled measures about sixteen miles. The third side of the triangle, 
which reaches from Rabbit Point to Mountain Lake, shows a general 
direction of N. 26° 'N., with a length of nineteen miles, o,lthough the 
most direct canoe-channel measures about twenty-one miles. Fl'om 
the mouth of the Mato,bitchouan to the first portage, the river has cut 
a fairly cleep channel through drift material, the bands on either side 
being composed of a stratified gmy clay. The strength of the current 
in this interval varies with the height of the water, for during times of 
freshet, the water of the lake backs up, forming 0, comparati vely cleep 
channel to within 0, short distance of the first portage; while, during 
ordinary sliages, the stream has a swift current almost to the mouth. 
The northern, banks are as 0, rule much lower than those on the south 
side of the stream. A short distance south of the river is a high and Beaver, 

. I'll I I l'T' fiB 1 ' 1 :Mo'mtalll. promment 11 , rnown as t le ",mg 0 tIe eavel'S, a so sometimes co,-
led the Montreo,l Mountain or Beaver Mountain. According to bo,ro-
meGrical obsermtions, this hill has an elevation of 660 feet above Lake 
'l'emiscaming, or 1248 feet o,bove the sea. 

The summit of Beaver Mountain, for 340 feet, is composed of a Rocks found 

greenish-gl'e}' medium texturtld dio,base, much sheared and broken, ll\l'~r Beav~r 
I:LOuntam, 

the planes of shearing being abundantly coated with greenish decom-
position products, Below this rock is a greenish slat.e, which marks 
the lower and more gradually sloping portion of the mountain. The 
strike of the slates curves around, conforming beo,utifully with the line 
of outcrop of the diabase, dipping into or beneath what seems to be 
an inuptive mass of lacolitic origin. 

The first, or Matabitchouan portage, occurs a little over two miles M atabit-

f h h f h · I . f 'd d f II chouan porr.-rom t e mout 0 ' t e nver, W 1ere a senes 0 rapl s an a s occur age, 

with a descent of 260 feet. The stream here describes a sharp 
bend to the north, while the portage, to overcome these obstruc
tions cuts, across the bend thus formed, running over a hill, the high-
est point on the tmil being 330 feet above the level of the river at the 
foot of the portage. The aRcent of the portage is steep, po,ssing first 
over stratified gro.y clay, and clay and boulders, but near the summit 
it is rocky. This is the breccia-conglomerate, containing pebbles 
chiefly of a flesh-red granite embedded in a dark-green chloritic matrix. 
The west end of the Matabitchouan portage comes out on the first of 
a series of four Bass lo,kes, numbel'ed in ascending order. These are 
small expansions, united by narrow shallow channels, with an appreci
able current. 

The south-east shore of the Second Bass Lake, consists of high per- Second Bass 

pendiculo,r cliffs composed of a fine-grained hornblende-granite, evidently Lake. 
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an extension of the large mass of somewhat similat' rocks coloured as· 
Laurentian further to the south. At the base of the cliff, neal' the 
upper end of the lake, this granite may be seen in contact with the 
breccia-conglomerate, that constitutes the basal memherof the Huronian, 
Precisely similar rock forms the eastern shore of the Third Bass Lake, 
but is so massive that no lines indicating original sedimentation could 
be discerned. A thin section of the finer portion, or matrix, of this 
conglomerate obtained from an exposure immediately below the rapid 
that separates this lake from the next succeeding one above, shows 
the rock to be a highly felspathic sandstone or greywacke, consisting of 
subangular grains of quartz, orthoclase and plagioclase with a consider
able amount of a green chloritic decomposition product occurring for the 
most part between the quartz and felspar grains and giving the rock 
its general greenish tint. A few grains of pyrite are also present. 
The lllqjOrity of the grains are composed of felspar, which is a good deal 
decomposed, while the quartz shows evidence of having been subjected 
to great pressure. On the western shore of the lake, near the upper or 
south end, exposures of greenish banded slates may be observed, dipping 
to the westward at a low angle and overlying the breccia-conglomerate 
of the r:,astel'll shore. These slates constitute a belt about a quarter of 
a mile in width, and to the west merge gradually upward through a 
massive and uniformly fine-grained greyw:tcke into the sea-green sand
stone or quartzite-grit that forms most of the shores of Trout Lake, (a 
slllall expanse of water to the north-west of Third and Fourth Bass 
Lakes). 

A rapid with a considerable fall intervenes be~ween the two upper 
Bass Lakes. Macdonald Creek, an important tributary, enters the 
Fourth Bass Lake from the south, draining a number of lakes in that 
direction. On the west shore of the bay into which this creek empties, 
are high rounded exposures of the breccia-conglomerate, while at the 
small rapids at the upper or south-west end of the lake are ledges of 
the overlying greenish banded slates, striking about north-east and dip
ping to the north· west. 

Fourth Bass Above the Fourth Bass Lake a smitH rapid occurs, and a short 

bLak~JtoKane- distance beyond five rapids follow in quick succession. During 
eat! <a port-

age. times of low water a portage known as the Kanebeatika (or Along-the-
rocks) portage, is made on the south side of the ri vel', commencing at 
the foot of a small fall and running for a distance of nearly three
quarters of a mile. Frequently, however, the passage either up or clown 
is made by keeping close to the stream ftud utilizing the shorter 
trails. The north side of the river shows precipitous cliffs of greenish 
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banded slates, which rise abruptly from t,he water's edge to u height. 
of ovel' a hundred feet, having at the base a talus of angular blocks. 
Only a quarter of a mile separates these from the Devils Rapid, De\'ils Rapid. 

where the water pours through a narrow canon of slate, with a 
portage on the south side of the stream. The banded sla.tes here 
exposed have a strike of N. 20° E., with a dip t.o the north-west. 
A quiet stretch of similar lenO' th separates this from the next succeed- Thence to 
• 0 RabbIt Lake. 
Ing rapid, at the foot of which the green banded slates strike N. 6-1" 
E. and dip northerly < 50'. The upper end of this portage shows 
exposures of a somewhat coarse gabbro or diabase, a belt of this rock 
about three-eight,hs of a mile wide crossing the river at this point alld 
interrupting the slates and gl'eywackes. A stretch of three-quarters of 
a mile of comparatively deep and navigable water, with swift current 
at only one point, occurs in the interval before the foot of the next 
portage, which is the last before Rabbit Lake is reached. Thi~ portage 
which is a little OVel' ha,lf a mile in length, passes two rapids uncl a chute, 
the latter exhibiting a very pretty fall of about fifteen feet <1t the 
immediate outlet of the lake. A specimen obtained at the foo t of the 
portage is a very fine-grained reddish-gray rock, resembling a felsite 
macroscopically. 

At the outlet, the rock is a fine-grained greenish-gray felsite or fels- Rocks ne,,,,, 

b· d . '1 I I' "'h o\ltletoflake. pat lC san stone very SImI ar to t 1e ast m composltlOn WIt a 
strike N. 60' E. and a dip to the north-west < 50'. It is impossible, 
however, to be sure that these planes represent original lines of sedi_ 
mentation, for a little over a mile to the south of Rabbit Chute, on the 
west side of Outlet Bay, the greenish banded slates were seen dipping 
about west < 50' and superimposed upon the breccia-conglomerute 
which forms the eus tern shore of this bay wherever the rock is seen. 

The present name, Rabbit Lake, by which this stretch of water at the Rll.bbit Lake. 

head of Rabbit Chute is known, is an abbreviated translation of the 
Indian designution Wabos-na-ma-ta-bi (or Rabbit-sitting-down Lake) 
because of the occurrence ut one of the most prominent points of 
a large angular mass of greywaeke which has a fil.ncied resemblance to 
a rabbit in a sitting posture. 

The lake Ims a general trend of north-east and south-west, and the 
distance from Rabbit Chute to the end of South-west Bay is ten miles 
in a direct line, although the distance from portage to porta.ge on the 
canoe·route is 11 little over eleven miles. The uverage width of the 
lake is about three-eighths of a mile, while its total area is 
about eight square miles, and its height about 939 feet above sea
level. The luke has a rather irregular outline, with a number of large 
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bays, which al'e, in their turn, cut up into many smaller inlets. 
At the southern end of Outlet Bay, one of these indentations stretches 
away to the south-east, crossing the strike of the rocks for a distance 
of over two miles. During extreme high-water a small stream flows 
out of the end of I;his bay into Ross Lake, at the head-waters of Mac
donald Creek, which flows into the Matabitchouan River at the Fourth 
Bass Lake. The b:ly running to the north-west forms a portion of the 
main route of travel between Temiscaming and Temagami lakes. 'With 
a gradual curve from the norl;h to the north-west it· reaches the foot 
of the portage to 'White-bear Lake, abou I; five miles from Rabbit Point, 
The South-west Bay is really a continllal;ion in this direction of the 
main body of the lalw. 

Near the southern end of Outlet Bay, a mass of greenstone (diabase 
and gabbro) crosses South-easl; Bay, and, running parallel to Outlet 
Bay but a short disl;ance inland, this doubtless connects with the belt 
of such rocks thaI; crosses the Matabitchouan at the third rapid below 
Rabbit Chute. This band is a little over half a mile in width, and in 
the vicinity of Outlet Bay is followed by the massive breccia-conglom
erate, which is ill turn overlain by the fine-grained brownish, and 
greenish-gray slaty rocks with a strike of N. 5° W, and a dip west 
< 20°, This diabase, as it may be named, is by no means homogeneous in 
composition, and patches of gmnitic aspect. I:md composltlOn occur with
out any sharp line of di vision, merging by degrees into the more basic 
portion of the mass, In places these granitic patches are cut by dykes of 
fine-grained diabase evidently of somewhat later origin. 

To thesouth of this greenstone mass, a belt of the breccia-conglomerate 
comes in, but the actual contact is hidden in a low valley at the foot 
of a small bay on the south-west shore. On the south-west side of the 
bay, the conglomerate band has a width of a quarter of a mile, but on 
the north-eastern shore it is somewhat wider. The matrix is a fine
grained, compact, dark greenish-gmy rock, breaking with a conchoidal 
fracture. Under the microscope it is seen to consist of a very fine
grained mosaic of quartz and felspar, filled ill with minute scales of 
chlorite and sericite and granules of epidote. In thiB are scattered 
L,rger fragments of quartz, orthoclase, pln,gioclase, microcline, horn
blende, biotite (both the latter minerals largely altered to chlorite) and 
~ phene. In this fine-grained portion are imbedded occasional pebbles 
and fragments often of considerable size, composed, chiefly of red and 
gray granite. Near the contf1ct with the granite rocks to the south, 
the rock is seen to have undergone extensive deformation by pressure, 
the resulting shearing-planes being abundantly coated with the usual 



~ARlOW. ] THE MATABITCHOUAN RIVER. 233 I 

greenish products of decompo~ition. The pebbles themselves, which 
.are relatively much more abundant, are seen to have been stretched 
and rolled out as 11 result'of such extreme dynamic action j while a very 
marked foliation has been developed in the finer.grained portion of the 
rock, which is seen to wmp around and conform as closely as possible 
·to the ouLline of each individual fragment. 

Besides these lengthened pebbles there are granitic inclusions, Granitic 
. fl' h lIb h' h . t inclusions in Tunnmg or tle most part Wit tIe c eavage, ut w lC III mos cases conglomerate . 

present a somewhat more irregular and indistinct outline. These 
'appear to be of the nature of small apophyses of granite, although 
it is exceedingly difficult to discriminate in every case between 
thege irruptive dyke .. like intrusions and the distinctly rolled fragments 
which have been considerably flattened as a result of pressure. The 
cleavage or foliation of this conglomerate has a direction varying from 
S. 18° W. to 8. 21 ° 'vv., with a prevailing south-easterly dip at a high 
angle. 

The .j1Unction between this rock and the granites and gneisses Junction of 

d h h . h 1 k b h conglomerate expose to t e sout , was seen crossmg tea e a out tree-quarters and gneisses. 

of a mile from the foot of South-east Bay. The line of outcrop of the 
gmnitite-gneiss seems to form a considerable angle with the planes of 
foliation of the conglomerate, inter~ecting these in a direction of S. 53° 
W. Further to the south, the granitite-gneiss is considerably mixed 
with a much more basic rock, doubtless either a gabbro or a gabbro-
diorite, which, however, appears to have been an integral portion of the 
same magma from which the granitite-gneiss has solidified. The gneis~ 
is, <I,g a rule, very granitoid in aspe0t, sometimes very coarse-grained 
and even porphyritic in structure, while in other places not far distant 
.it is of medium texture and distinctly foliated, this structure being 
,determined by the alternation of reddish and greenish-yellow bands. 
The strike of this foliation varies from N. 23° E. to N. 33° E., while Structure of 

the dip is to the north-west <45° to 50°. Under the microscope, a gneisses. 

precisely similar rock from the 80uth-west Bay is seen to be a granit-
ite-gneiss, composed of orthoclase, plagioclase, quartz, chlorite (derived 
from biotite originally present) and epidote, with small quantities of 
sphene, apatite, and secondary calcite. The alternation of reddish and 
greenish-yellow bands so characteristic of this rock, is due to the par-
allel disposition of certain layers of felspar stained by iron oxide, 
with others in which the felspars present have undergone exten-
sive saussuritization j the resulting scale!! and granules of sericite and 
epidote arranging themsel ves in a more or less definite position at right 
.angles to .the dir-6ction of pressure. This granitite-gneiss, and associated 
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granitite, with a much smaller proportion of "greenstone," occupy all 
of the southel'll end of South-east Bay, and is continuous with the 
large mass of essentially similar L<turentian rocks exposed in the region 
to the south. 

The contact between the granitite-gneiss and the slate-con
glomerate is very evidently of an irruptive character. The slate
conglomerate is everywhere, near the line of contact, much squeezed, 
and is in places penetrated by small dykes of the irruptive rocks j while 
fragments of the former may be seen caught up and embedded in the 
gneissic-granite, even at a considerable distance from the line of junc
tion, on both sides of the bay. Near the line, the matrix of the con
glomerate is much hardened, as a result of such igneous action, or ren
dered much more chloritic and epidotic as a result of the presence and 
percolation of heated waters. On the north-east shore, near the con
tact between the two rocks, the foliation of the granitite-gneiss dips to 
the north-west < 30·, while the conglomerate has an almost if not quito 
vertical attitude; although further to the north it dips to the north
west < 50°. 

The southern shore of the main body of Rabbit Lake, is composed of 
a very distinctly and evenly bedded slaty grey wacke, of gray and 
greenish-gray colours, t.he greenish colours being due to the relatively 
greater abundance of sericite and chlorite. The strike varies from 
N. 18° E., on the shore opposite Rabbit Point, to N. 40° E. near the 
north-eastern part of the stretch, curving gently with the trend of tbe 
shore. The banKs rise rather abruptly from the waLer's edge, in places 
forming low vertical cliffs of slate, especially ne l,[' the north-eastern 
portion. The effects of glaciation are very marked. The graywacke
slate rests conformably upon the breccia-conglomerate which forms the 
north-eastern shore of t.his portion of the IfL]w wherever any outcrops of 
rock occur, the banks shelving gently, as a ru Ie, towards the lake with a 
gravel or shingle beach along the water's margin. 

To the south-west the breccia-conglomerate extends to Rabbit 
Point, as well as along the east shore of N ol'th-west Bay for some dis
tance north of P.abbit Point. The various exposures of this COll

glomerate show no special features worthy of mention in this place. 

Rabbit Point is a narrow projection that extends into the lake 
from the north side of the junction between the main lake and N orth
west Bay, a little over six miles from Rabbit Chute. The rock 
composing it is the prevailing breccia-conglomerate, but, as in most 
cases it is exceedingly difficult if not impossible to determine any lines 
of stl'atification, and the cleavage or foliation which is the most obvious 
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and only distinct structuml feature present, has a strike of N. 15° E., 
and a dip S. 75° E. < 80: 

There are two small islands a'bout the centre of the lake a short dis- Rocks exposed 

tance to the west and north-west of Rabbit Point. The larger on islanels. 

and more northerly of these is composed of dark greenish-gray 
breccia-conglomerate, the matrix of which has a distinct sln.ty 
cleavage. The pebbles and boulders are composed chiefly of red and 
gray granite, and sometimes of reddish-gray gneiss. The inclusions 
vary in size from the smallest pebbles to boulders two feet and over 
in diameter. Besides these composite fragmp.nts there are a great 
many angular pieces of felspar, which, where they Itre abundant, 
give the rock a pseudo-porphyritic appeamnce. Most of the fragments 
are composed of a deep flesh-red granitite, showing a preponderance of 
red felspar with a less quantity of gmy translucent quartz, and a 
tl'ifling amount of green chlorite resulting from the decompos~tion 
of biotite. N ext in abundance is a reddish-gloay granite somewhat 
more basic in composHion than the last, while in certain instances 
occasional rounded fragments of a distinctly foliated reddish-gray 
gneiss were noticed. Besides these there are fragments that seem 
to be referable to some of the finer and more compact slaty greywackes 
of the Huronian. 

In addition to this distinctly clast.ic material, some granite inclusions Inclusions of 
- h . 1 1 hIt' I tl' t't' . pegmatIte. were seen WIt an Irregu ar t )oug en ICU ar ou ' me, pegma I lC m 

structure and origin. Such patches or areas were sometimes six and even 
eight feet in length, which coincides with the direction of the foliation 
of the inclosing rock. The strike of the foliation, which is distinct, is 
N. 6° E., with an almost vertical attitude. The smallest of these islands 
is composed of a very similar rock, but more massive in structure. 
Around the included masses, especially the larger ones of granit.e, the 
rock has an apparent flow-structure, with lines conforming as closely as 
possible with the outline of the included fragments. The whole rock-
mass has very evidently been subjected to intense pressure, which has 
completely destroyed any bedded structure which may have originally 
existed and replaced it by a more or less perfect jointed structure. 

Opposite t.heoe islands, and forming the eastern shore of the lake, is Conglomel'-

h . h b' It' h fl" '1' a,tesof eastel'n t e !Same greems -gray recCla-cong omera e, WIt a 0 IatIOn stn nng shol'e. 

N. 8° E., and a dip to the east varying from 60° to nearly ver-
tical. To the south, as the mass of diabase or gabbro is approached, 
the breccia becomes much more contorted and broken up. The 
included fragments are flattened and rendered irregular in outline, 
and lhe whole mass exhibits abundant signs of pressure and alteration. 
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At the immediate contact, the conglomerate does not contain many 
fragments, and the finer slaty matrix is sometimes alone represented; 
but a short distance away the fragments are so abundant that there is 
very little of the finer interstitial material. The junction between the 
two. rocks is situated a little over a mile and a half south of Habbit 
Point. It is very sharply defined, and the slaty rock along the line of 
demn.rcation is much broken up and jointed, although the cleavage planes 
conform in a rude way with the line of outcrop of the greenstone. .The 
slate is likewise much hardened, as a result of the intrusion, and bren.ks 
with a splintery fracture. The greenstone, which is essentially similar 
to most of these basic masses, is doubtless a diabase, possessing a dark 
greenish-gray colour and of medium texture. In places it has n. 
decided reddish tinge, owing to the felspar being sLained with hydrous 
oxide of iron. This greenstone contains a considerable body of 
chlOl;itic and epidotic schist, which may have re~ulted from the 
shearing of a portion of the eruptive itself, or may represent an 
extremely altered form of the finer matter of the breccia-conglomerate 
caught up and embedded in it. 

Towards tl;e end of the outcrop, which altogether occupies scarcely 
a quarter of a mile of shore-line, the rock is of a prevailing gray 
colour, and much coarser and gahbro-like in structure. Southwards, it 
gives place, at the end of a small bay, to a greenish-gray felspathic 
quartzite associated with some very vitreous flesh-red quartzite. In 
general, near the contact, thesE'. rocks have a north-and-south trend, 
but about an 'eighth of a mile to the south-east the greenish~gray 
greywacke was seeu apparently striking N. 23° VV. and dipping north
easterly < 60°, but it is improhable that the planes represent true 
bedding. 

Granitic rocks The mass of greenstone described above seems to be closely con
:ta~.uben nected genetically with the large mass of granite and similar basic rock, 

portions of the former occasionally being exposed along the southern 
and western shores of Heuben Lake to the west. By far the gren.ter 
portion, however, of the shores of Heuben Lake, show outcrops of the 
breccia-conglomerate, full of granitic and other inclusions and fragments 
and much hardened and altered. It seems probable, thn.t, not only is 
the large mass of granitic and other eruptive rock in close proximity 
to the west, but also that at no very great depth beneath similar rocks 
prevail. The southern and eastern shores of the south-western extre
mity of South-west Bay, are composed of the breccia-conglomerate with 
a decided slaty or schistose structure. On the south shore, the direc
tion of foliation varies from ::3. 28° IV. to S. 38° W. and the dip south-
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east < 65° to 70°. The rock, although of a prevailing light greenish-grey 
colour, frequently presents pearly-green cleavage-planes, due to the 
development of sericite. In this schistose matrix are embedded pebb
les and fragments composed chiefly of the red granite. 

Two streaml:l enter the small bay forming the south-western end of Strea:ns 
entermg 

South-west Bay. Both of these small streams cOllie from the west, thR South-west 

more northerly forming the outlet of Reuben Lake, flows down steeply Bay. 

over angular and detached blocks of slate. The other larger and more 
important stream comes in about an eighth of a mile from the foot and 
drains many small lakes situated to the west and north-west. 

The north-western and western shores of this small bay are occupied Rocks of this 

by the greenish-gray slaty gl'eywadze and breccia- conglomerate, and at vicinity. 

one place neal' the stream from Reuben Lake, massive and jointed sla,ty 
felspathic sandstone forms high perpendicular cliffs. These rocks ex 
tend for a little over a qUllrtel' of a mile along the shore from the 
mouth of this stream, where they are interrupted by an irruptive mass 
composed or a greenish-yellow and flesh-red granite-gneiss in alternat-
ing layers_ N ear the contact the granitic inclusions in the breccia- COI~tact with 

conglomerat.e become more irregular in outline, and many of them evi- gneIsses. 

dently represent dyke-like apophyses of an originally plastic mass 
which have been injected through the various cracks and fissures in 
the slaty rock. 

This gneiss is of medium texture, and the foliation, which is ve)"}, Character of 

distinct, is caused by the parallel arrangement of flesh· red and green- the gneisses. 

ish-yellow bands in alternating sequence_ The microscope shows the 
rock to be composed chiefly ofortho,clase, plagioclase, quartz, chlorite, 
(representing the biotite originally present) and epidote with smaller 
quantities of sphene, apatite and secondary calcite. In this gneiss 
the reddish bands owe their colour to the predominance of felspar 
stained by iron-oxide, while the yellowish-green portions represent 
bands in which the felspar has undergone extensive saussul'itization. 
The strike of the foliation is S. 58° W. and the dip N. 32° W_ -< 70. 

The gneiss occupies the shore southward as far as the stream, which Extent of the 

comes from the west, a distance of a little over an eighth of It mile. It gneisses_ 

evidently represents an extension of the much larger mass of similar 
rocks exposed in the region to the south and south-west. A mass of 
the slate-conglomerate was seen included in this gneissic rock with 
grani tic intrusions of irregular ou tline traversing it in various direc-
tions. This mass does not extend further, for the eastern shore showl; 
continuous exposures of a very fissile and altered grey wacke-slate. This Slaty rocks. 

slaty rock was noticed in several places to contain fragments of granite 
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and felspar, while a~ other places they are rare. The rock has evi
dently been subjected to somewhat extensive alteration and deforma
tion, the exposed edges showing the chal'acteri~tic wrinkled surface 
of slaty rocks which have been exposed to great pressure. The strike of 
thfl foliation varies from N. 20° E. near the foot of thfl bay to N. 30° E., 
near the north·east end. The western shore, Routh of the mouth of the 
small stream near the end of the bay, is likewise composed of similar 
slaty rocks, which vftry in strike from N. 3° E. to N. 13° E. These evi
dently belong to a wedge-like strip, which, inland, quickly ends, and to 
the south-west is represented only by a number of detached masses 
caught up and embedded in the granitoid gneiss exposed on the south
eastern shores of Rankin and Miller lakes. 

Rocks of The western shore of the North-west Bay of Rabbit Lake, is com
~~rt~tR:~bit posed of the prAvailing breccia-conglomerate, but generally so massive 
Lake. that no distinct stratification can be made I)ut, althou;.sh usually the 

Diabase . 

Clastic rocks 
north of R r_b
.bit P oint. 

rock seeillS to strike with the trend of the shore and dip towards 
the lake. At one place it forms a cliff named Echo Bluff, over a 
hundred and fifty feet in height. A little over a mile and a half north 
of Rabbit Point, this slaty rock is replaced by a greenish-gray diabase 
which occupies the shore as far as the first narrows, r.early two miles 
further to the north-west. Towards each side of the mass, the texture 
of the diabase is rather fine-grained, but neal' the centre it is much 
coarser and granitoid in structure, and as a great deal of the felspar 
assumes a flesh-red tint, the rock be11l's a marked macroscopical 
resemblance to a basic hornblendic granite. In general, however, the 
rock is medium-grained and diabasic in structure and composition. 
This basic erupt.ive extends across the lake to the north-east shore, 
where it forms a small patch, the strike of the neighbouring slaty rocks 
curving around its line of outcrop. A large patch of the greenish
banded slates was noticed caught up in this mass of greenstone, still 
preserving its bedded structure, with a dip of N. 65° Vv~. < 45°. North 
of Rabbit Point, on the east shore of North-west Bay, the breccia
conglomerate merges gradually upward into a fine-grained ~reenish
gray felspathic sandstone, interlaminated with much finer-grained 
and darker coloured, banded greenish slates, the cleavage striking N. 
4° K, with easterly dip < 80°. The dip of the bedding seems to be 
to the north-east at a comparatively low angle. This compact green
ish-gray fine-grained grey wacke was examined under the microscope, 
and found to consist chiefly of irregular and subangular frag
ments of quartz, orthoclase and plagioclase embedded in a matrix com
posed chiefly of chlorite and sericite, which give the prevailing green
ish tint to the rock. The other minerals noticed were zircon, sphene, 
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ilmAnite, accompanied by leucoxene, tourmaline and large grains of 
apatite and epidote. Tbese minerals have evidently suffered but little 
abrasion through the action of water. 

To the north of the small area of grecnstone exposed on the north- Slates north 
'd f h' b I h' . db' hit b d d of diabase 011 east Sl eo' t IS ay, tie s ore IS occuple y greems sa es, an e North-west 

by the alternation of dark-green and purplish layers which merge into Arm. 

Olle another. These slates have a strike of S. 42° E., and a dip to the 
north-east < 40°. The thin section shows the character and composi-
tion of these bands very clearly. Some of the lighter ones exhibit an 
augen structure, the lenticules being composed of small angular frag-
ments of quartz, with a lesser proportion of felspar. Surrounding and 
curving around them are the darker-coloured bands which derive their 
colour from the relatively greater abundance of small opaque fragments 
of magnetite. The rock in general may be said to be composed of a 
fine-grained groundmass of felspar, which is now greatly decomposed 
into sericite, occurring in the form of minute light-yellow-green scale~, 
chlorite and granules of epidote. Il'l'egular f},reas composed of aggre-
gates of chlorite scales, together with small grains of magnetite, are 
scattered throughout the section. 

At the first narrows, about three miles and a half north of Rabbit BRnded slates. 

Point, beautifully banded slate:; of a prevailing pale greenish-gray colour 
occur. The colour striping is produced by the occurrence of darker 
and almost black folia lines, which doubtless represen t a relati vely 
greater abundance, in these portions of the rock, of grains and dust-like 
particles of magnetite; while the lighter-coloured bands, originally 
highly felspathic, contain a considerable quantity of yellowish-green 
sericite in minute scales and flakes, developed at the expense of the 
felspar, together with a little chlorite derived from the alteration of 
the bisilicate material originally present in the rock. The outcrop is 
not far removed from the greenstone mass exposed on the opposite or 
south-west shore, and seems to have undergone considerable disturbance 
as well as alteration at the time of the intrusion of the greenstone, the 
slate dipping to the north-west < 30°. 

Beyond this the lake narrows and fOI' about three-quarters of a mile Extremity of 
has the characters of a stream, including a small rapid. A little above, ~~:;;.h-west 
it widens out again into a small lake-like basin, the south-weRtern 
shores of which are composed of the massive greenstone. 

The portage into White-bear Lake begins at the north-western end Portage to 

£ th O 11 l·k h' h . II 'd d £ R bb' White· bear o IS sma a e, W IC IS usua y consl ere as a part 0 a It Lake. 

Lake, altr.ough not on the same level. The path is scarcely half a 
mile in length, and runs on the north side of the stream, which here 
trends nearly east-and-west. 



White-beal' 
Lake. 
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'White-bear Lake was so called for a former chief of the Temagami 
band of Indians. A!.I will be seen by 11 referance to the map, it has 
a: very irregular outline, anti only a little over three miles of the south
western part is traversed on the canoe-route to Temagami Lake, the 
grefLtest portion of the lake lying to the north-east. The principal 
bay8, making up the larger portion of the whole surface, have a 
trend a little east of north, thus coinciding with the strike of the 
clastic rocks exposed on the shores. 

These are connected by shorter intervening stretches, excavated 
almost at right angles to the strike of the rocks. The width of 11 quarter 
of a mile or a little over is remarkably uniform. The prevailing clastic 
rock in the southern and western part of the lake is the breccia-con
glomerate. The rock is, as a rule, massive and jointed, and the cleavage, 
which is the only structure visible, has a strike of about north-anel-south 
with a dip to the east < 60·, according in a general way with the line 

Gl'eenstone or of outcrop of the greenstone. The greenstone or diabase, as it seems 
diabase. to be, occupies t.he whole of the west.ern shore of the southern bay, as 

well as the large island near the eastern shore about the central part of 
the lake. It also forms the extremi'ty of White· bear Point and the high 
promontory on the south shore separating the eastern from the western 
portion of the lake. A small mass wns likewise noticed on the north
west shore of the lake about a mile south-east of the inlet from :Friday 
and Obashking lakes. 

Portage to On the long portage between vVhite-bear and Bogie Lake, the rock 
Bogie .Lake. wherever exposed to the usual breceia-conglomerate, showing a prepon

derance of .gmnitic fragments inclosed in a dark greenish·gray chloritic 
North-pastern matrix. In the north-eastern part of the lake, the lowest clastic rock 
part of lake. overlying this breccia.-conglomerate is a dark greenish-gray fine-grained 

greywacke, having in places a somewhat slaty cleavage corresponding 
with the bedding. The dip is in general about S. 75· E. < 25°. This 
passes gradually upward, through an interlaminated lighter coloured 
felspathic sandstone, into a yellowish-green or greenish-gray quartzose 
sandstone or grit, much coarser in texture and more massive in struc
ture than the grey wacke. 

Portage from A short portage intervenes between the shallow muddy bay forming 
White-bear to the western extremity Ot White-bear Lake, on the road to Temagami,. 
Crooked .Lake. d h I f 0 d L '" . an anot er s lallow arm 0 rooke ake or Kmabigo-smllllse 

(Snake Island Lake.) The lake has its greatest length from north-west 
Rocks of to south-east of nearly two miles. The rock, wherever exposed, is the 
Crooked Lake. massive breccia-conglomerate, in many places containing numerous peb

bles and fragments, chiefly of red granite, embedded in a dark-grayish 
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compact felspathic matrix. The strike of the most distinct ,~it'uctural 

planes, doubtless those caused by pressure, is S. 47° E. with il. dip to 
the north-east <65°. A portage of less than a quarter of a 
mile separates Crooked Lake from Caribou Lake, the trail passing Caribou 

over a considerable l'ise composed of the breccia-conglomerate. while Lake to L.ake 
Temagaml. 

another portage of nearly the same length intervenes between Caribou 
Lake and the small bay which marks the north-eastern extremity of the 
north-east arm of L ake Temagami. Caribou Lake, or Sagihanwanapi- Caribou Lake. 

kunk is scarcely three-quarters of a mile long and the rock seen is 
the massive breccia-conglomerate, the same rock continuing over the 
portage to Lake Temagami. This lake has two outlets, the ordinary 
and larger one flowing out of the west end into a small bay to the 
south-east of the one entered by the portage, while during times of high 
water another small stream flows out of the eastern end into 
Crooked Lake. 

Three important tributaries or branches of the Matabitchouan River Streams enter

enter the northern part of White-bear Lake. The main branch, ~~~,:i~~:: 
reaches the north-western corner of the main body of the lake about 
half a mile north of White-bear Point. This stream takes its rise in 
Mountain Lake while many important tributaries ('nter from the 
west, draining the larger portion of the rocky granite plateau situated 
between it and the lakes dl'aining towards Lake Temagami. An-
other stream flows into the small bay marking the north-eastern 
extremity of White-bear Lake, affording an outlet to a chain of waters 
which extends to within a distance of two miles south-west of the Mon-
treal River. The third branch empties into the same bay about three-
quarters of a mile to the south-west of the mouth of the last, draining 
several lakes, the largest of which is known as Waibikaiginaising or Rio 
Lake. 

Ascending the main branch of the Matabitchouan, a portage of nearly Net Lake. 

half a mile separf1.tes Net Lake from White-bear Lake, into which it 
flows, the trail being to the north-east of the connecting stream. The 
lake has a general trend of N. 36° W. and the distance from portage 
to portage in a straight line is nearly seven miles. The narrows from 
which the lake takes its name is situated a little over three miles from 
the White-bear portage. This contraction is a little over half a mile in 
length with an average width of about two hundred feet. South of the 
narrows a bay extends from this part to the north-east for about two 
miles, at the end affording an entrance to a stream that drains a series 
of lakes to the east and north-east. 

16 
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To the north-west of the narrows, a bay extends to the south-west 
for about a mile and a half. A comparatively large sheet of water, 
known to the Indians as Kanichee-kinikisink Lake, lies to the north
west of this bay, intJ which it empties by two outlets, situated 
about a mile from one another. The northern portion of the lake, 
towards the inlet, is comparatively narrow, never, as a rule, exceeding 
a quarter of a mile in breadth, and frequently contracted to a quarter 

~treTamh's e!'ter- of this distance. The outlet from Thieving-bear Lake discharges at a mg !evmg· 
beal'Lake. point a few chains from the northern extremity of the lake, while the 

Rocks seen on 
Net Lake. 

Rocks of 
Kanichee
kinikisink 
Lake. 

stream, from Snare and Mannajigainia lakes, enters this lake nearly a 
mile to the south-west of this point. 

The rock exposed in the south-eastern end of Net Lake, is a mas
sive compact dark greenish-gray felspathic sandstoM, associated with 
small areas or masses of intrusive greenstone. This is succeeded to the 
north-west. by a flesh-red granitite of somewhat coarse texture, com
posed of rflddish felspar, grayish translucent quartz, and a sparing quan
tity of greenish bisilicate material, which was originally biotite and is 
now almost completely altered to chlorite. This rock occupies the whole 
of the north-eastern shore in the wide space to the sou th of the narrows. 
It also composcs the south-western shore and the islands with the 
exception of about half a mile in the vicinity of the narrows, where 
there are outcrops of a coarse dark greenish-gray greenstone. The 
shore-line characterized by the presence of these rocks is fairly bold, 
in somewhat, marked contrast to those where slaty rocks prevail. 
There are no outcrops of rocks in the narrows. To the north-west of 
the narrows, however, the shores as well as the bay which runs to the 
south-west, show many outcrops of a light greenish-gray slaty rock, 
evidently originally a compact greywacke, with an abundant develop
ment of sericite along the planes of clEavage. These slates or sericite
schists have a strike in accordance with the general trend of the bay, 
which is north-east and south·west. 

The south-western shores of Kanichee·kinikisink Lake, are generally 
composed of a somewhat similar though more compact slaty greywacke, 
but the north-eastern side and many of the islands exhibit greenstone, 
which seems to be a different portion of the same magma, which to the 
north and north-east has, for the must part, solidified as 11 biotite-granite 

::\'orthern part or granitite. The shores of the nOl,thern portion of Net Lake are COlli-

of Net L ake. posed of a series of rounded rocky points with intervening marshy or 
grassy bays, the rock everywhere exposed being a flesh-red granitite in 
which but little of the ferro-magnesian constituent can be seen. Occa, 
sional small patches of greenstone were also noticed, that appeared to 
be closely related to the granitite. 
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A short stream separates Net Lake from Thieving-bear Lake, with 
a small rapid near the latter and a much larger one near the former. 
Thieving-bear Lake or Mako-gimodiwi has a very irregular outline, 
being completely inclosed by comparatively low rounded hills of the 
flesh-red gl'anitite. It has three feeders from the north. The route Thieving-bear 

. . . Lake to Moun-
from Thlevmg-bear Lake northward to Mounta1l1 I,ake follows a tain Lake. 

succession of fi ve small lakes or ponds, the largest of which is only a 
little over a quarter of a mile in length, united by shallow streams. 
The whole distance is about three miles by the stream and the general 
direction neal'ly north. The valley is as a rule somewhat narrow and 
shallow, the hills on either side sometimes rising abruptly from the 
water. The rock throughout is the prevailing flesh-red granitite. 

Mountain Lake has a general trend of a little north of east, and Mountain 
. b h '1' 1 h' h' d' . Th h 1£ fLake. IS a out tree ml es 111 engt m t IS lrectlOn. e western a 0 

the lake, out of which the portage goes to Breeches Lake, is a long 
narrow and shallow bay, and the rocks wherever visible are flesh-red 
granitite. The main body of the lake is nearly three·quarters of a mile 
wide, while the inclosing rocky shores are everywhere composed of the 
massive greenstone. The portage from Mountain Lake, which here Portage tc 
marks the height·oi-Iand between the Matabitchouan and Temagami ;~~~;.alT.l 
wn.ters, passes over the side of a hill, the highest point on the trail 
being 160 feet above Mountain Lake. Breeches Lake or Kawagan
chigania, is small. It empties into a pond which in turn discharges into 
a bay of Annima·nipissing Lake. A portage of only three chains 
separa,tes Breeches Lake from the small pond, while another scarcely 
an eighth of a mile brings the tra veller to the large and important sheet 
of water known as Annima-nipissing Lake. 

Ascending the stream flowing into the north-eastern bay of Net Ferguson and 

L b f d '1 f h n7h' b h Duncan l",kes. ake a out our an a quarter ml es rom t e yv lte- ear portagf', t e 
channel of the creek is utilized for a little over a quarter of a mile, 
when a very short carry is necessary to reach Ferguson Lake. Dun-
can Lake, the next expansion encountered, is practically on the same 
level, being separated by about a quarter of a mile of stream with little 
current. The shores of both Duncan and Ferguson lakes slope gently 
and show no rock. The second portage going from the west end of Petrout La.ke. 

Duncan Lake at the stream from Petrout Lake is about forty-five chains 
in length, and runs over hills which are composed chiefly of the fiesh-
red granitite. Within a short distance of the east end of the portage, 
this rock is succeeded by breccia-conglomerate of the usual character, 
which outcrops on the west shore of Petrout Lake a short distance 
north of this portage. On the opposit6 side of the lake, a coarse 
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greenish-gray quartzite-grit may be seen resting directly upon the dark 
greenish-gray slaty rock. The junction is close to the edge of the 
water and is sharp, without any of the customary tran~ition from one 
rock to the other. Both rocks dip to the east at a comparativ\~ly low 
angle. The southern end of Petrout Lake is a shallow muddy bay, 
and the portage into Lily Lake is along the boulders in the stream. 
The rock on the west side of Lily Lake is the breccia-conglomerate, 
showing the usual fragments of red granite, while on the east side the 
slates, which are above, are themselves overlain by the quartzite-grit 
that rises into rather high hills a short distftnce east of the lake. 

A portage of seven chains separates Peeshabo Lake from Lily Lake 
into which it empties. The rock on the northern and south. western 
shores of the lake is the breccia-conglomerate presenting no unusual 
feature. A mass of flesh-red granite, evidently co-extensive with the 
one exposed on the south-eastern portion of Net Lake, comes out on the 
west shore of the lake, occupying a little ovet' half a mile of shore-line 
and an off-lying island. On Bogie Lake, to the south of Peeshabo 
Lake, the prevailing rock is again breccia· conglomerate. A portage of 
three chains separate it from Peesbabo Lake. A trail nearly a mile 
and a half long runs from the south-western end of Bogie Lake to a 
hunting camp on the north shore of -White-bear Lake, about half a mile 
north-east of the inlet from Net Lake. The rocky ridges over which 
it runs are all composed of the greenish-gray breccia-conglomerate. 

Granite Lake To the north of Petrout Lake, a portage thirteen chains in length 
leads into Granite Lake, about a mile and a half in length, although it 
is only aoout three-quarters of a mile from the portage at the outlet, 
to that at the mouth of the inlet on the east side, about half way up 
the lake. A short carry of a little over a qua,rter of a mile of creek 

James Lake. intervenes before James Lake is reached. Granite Lake, as the name 
implies, is completely surrounded by granite, with the exception of small 
masses of greenstone on the southern and south-~astern shores. The 
shores of the southern part of J ames Lake show exposures of green
stone, associated with patches and areas of a dark greenish-gray 
felspathic sandstone through which it seems to be intrusive. The 
northern end of t.he lake is all composed of the flesh-red granitite. 

Waibikaigi
naising Lake. 

The portage from James Lake to Waibikaiginaising Lake, starts from 
a point on the east shore of the former, about half a mile north of the· 
outlet. It is nearly thirty-five chains in length, and comes out on the 
west side of a small basin, forming the south-western extremity of 
Waibikaiginaising Lake. The outlet of this lake flows to the south 
from this basin-like expansion, ultimately reaching White-bear Lake 
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about three-quarters of a mile south-west of its north-eastern extremity. 
Waibikaiginasing or Reb Lake is a little ovet' six miles in length, and 
has, in general, a trend of a little west of north. About half a mile Narrows. 

from the northern end, a bou Ider obstl'uction, doubtless of morainic 
origin, runs almost completely across the lake at right angles to its 
general direction, leaving only a very narrow channel near the western 
side. The western shore of the lake, wherever rock exposures were Rocks seen. 

seen, is underlain by the breccia-conglomerate presenting the usual 
dark greenish·gr'1Y matrix with embedded fragments and pebbles of 
eruptive material. The eastern shol'es of the southern half of the lake 
show rather continuous exposures of the well banded greenish, com-
pact greywacke-slates, upon which is superimposed the coarse yellowish-
green quartzite-grit, both rocks dipping to the east < 25°. Both 
shores of the northern part of the lake are composed of the quartzite-
grit as far as the inlet from Johnny Lake. 

The portage into Johnny Lake is nearly eighteen chains long and 
runs to the north-east of the creek connecting the two lakes. Here a 
mass of greenish-gray diabase intersects the quartzite, rising into some
what high and precipitous cliffs. This belt of diabase is about half a 
mile in width and is evidently an extension eastward of the huge mass 
exposed on the shores of Annirna-nipissing and Mountain lakes. The 
shores and islands of the northern part of Johnny Lake are composed Johnny Lake. 

of the massive and compact breccia and conglomerate, much jointed and 
broken and filled with very numerous pebbles and fragments of various 
eruptive rocks. 

The stream from Cliff Lake empties into vVaibikaiginaising Lake at Cliff Lake. 

a small indentation of its eastern siele, a little over two miles from the 
south end. The portage is about thirty chains in length and runs a 
short distance north of the stream. The canoe-route utilizes only the 
northern part of Cliff Lake, coming in at the north-west corner and 
going out at the end of the small bay running to the north-east. The 
lake itself is about a lllile and a quarter in length and has a general 
trend a little west of north. The yellowish-green quartzite-grit rises 
into high hills on either side of the lake, especially towards the east, 
where high precipices mark the western faces of hills that rise to an 
elevation of from 400 feet to 500 feet above the lake. These hills 
present less abrupt though still steep slopes on their eastern side to the 
west of Friday Lake. The strike of these greenish quartzites runs from 
N. 25° VV. in the southern pal·t of the lake to nea,rly north at the 
northern extremity, while the dip is to the east < 20° to 25°. The Cliff Lake to 
portage from Cliff Lake to Summit Lake follows up a steep gully, Summit Lake. 

between high ridges of quartzite to the south and others of diabase to 
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the north. The highest point on the trail is 190 feet above Cliff Lake 
Summit Lake. and is only six chains west of Summit Lake, while the fall towards the 

latter is seventy feet. The lake itself is only a small pond about a 
quarter of a mile iri length, the outlet flowing from the north-east comes 
into a beaver·meadow and thence eastwards to Friday Lake. The 
north-west shore of Summit Lake is composed of diabase, an extension 
in this direction of the band crossing the foot of Johnny Lake, while 
the rest of the shore-line shows outcrops of the greenish quartzite. The 
next portage runs from the north-east end of Summit Lake to a beaver 
marsh, along the eastern margin of which the path runs for some dis-

Friday Lake. tance, when it turns eastward towards Friday Lake. Friday Lake is 
completely inclosed by hills of coarse sea-green felspathic sandstone 
or quartzite-grit. The lake has a general direction of a little west of 
north and is four miles in length, with an average width of a quarter 
of a mile. A trail a. little over half a mile in length, runs from a small 
bay on the east side of the lake, about a mile from the north end, to a 

Wilson Lake. small expanse of water that we called Wilson Lake and which has 
the distinction of being the highest lake of which we have a record 
throughout the entire area of the present map-sheet, being about 1177 
feet above the sea. 

Prudhomme 
Lake. 

Stream from 
Friday to 
White·bear 
Lake. 

To the north-west of Friday Lake, a short portage runs to Prudhomme 
Lake, the southern part of which is extremely shallow and is inclosed 
by the greenish quartzite, but the narrows beyond show outcrops of 
diabase which appears to belong to a belt over an eighth of a mile ill 
width, forming a continuation in this direction of the mass exposed to 
the north-west of Summit Lake. North-westward it runs t.oward the 
large mass which characterizes the district on either side of the 
Montreal River in the vicinity of Horner Chute, with which it seems 
to be continuous. The south-western shores of the northern p~,rt of 
Prudhomme Lake show out-crops of the greenish quartzite striking 
N. 25° W. and dipping S. 65° W. < 36°, while on the opposite side 
the underlying slates dip S. 70° W. < 35°. 

Between Friday and White-bear lakes the distance in a straight line 
is about six miles and a half, and the valley occupied by the connecting 
stream and lakes shows a gradual bending around from a little east of 
south to south-west. The river shows alternating deep stretchef', some 
cf them through extensive beaver-meadows, connected by narrow rocky 
or bouldary spaces which require to be portaged. Five portages at least 
have to be made before reaching the smalllakucrossed by Nivens meri
dian line, to avoid these rough pieces of stream. The streams utilized 
for about three-quarters of a mile below this small lake where a port-
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age over half a mile in leng~h is made to avoid the rough and obs~ruded 
river. A trail a little over half a mile long, runs from the foot of this Portaeto 
portage to Bear Lake to the east of this point. Below this portage the Bear ake. 

stl-eam meanders with a comparatively deep though crooked channel, for 
a distance of nearly a mile, when a short portage is made on the nor~h-
east side of the stream into Obashkong Lake. This lake is about two 
miles in length. 

Bear Lake, which flows into the Mata'bitchouan River below Bear Lake. 

Rabbit Chute, has a general trend of nearly north·and-south, and 
is a little over six miles in length. It rarely measures a quar
ter of a mile in width. The shores are everywhere composed of 
greenish quartzite with some associated intrusive greenstone at the 
southern end. There are two outlets, both of which, however, unite in 
a small lake to the south. The stream is rarely travelled and the country 
on either side is exceedingly rough and uneven. Three small lake-like 
expansions intervene between Bear Lake and the Matabitchouan, united 
by rough rocky and usually rapid channels. The slate which underlie3 
the quartzite is not met with till the immediate vicinity of the Mata
bitchouan River is reached. 

MACDONALD CREEK. 

The rocks seen along this stream are particularly interesting and Macdonnld 

throw considerable light on the structural relations existing between Creek. 

the L3.urentian and Huronian. The stream has never been much used 
as a canoe-route, and therefore need not be described at length. It 
consists of a series of lakes united by shallow rocky or bouldery chan-
nels, which necessitate frequent portages. From the outlet at the 
north-east corner of the Fourth Bass Lake on the Matabitchouan River 
to Moxam Lake, it occupies a gently curving valley with a general 
southel'ly direction, but the extension of this depression southward 
meets rising land which forms a watershed in this direction. The 
upper portion of the stream from Moxam to Ross Lake occupies a val-
ley trending almost north-west. Ross Lake, marking the head-waters, 
is only a couple of feet lower than Rabbit Lake, a decided hollow con-
necting the two lakes, and during times of freshet a certain amount of 
the water of Rabbit Lake escapes into Ross Lake. Tl:e first three ex-
pansions at the head of this stream, viz: Ross, Burwash and Moxam 
lakes, differ little in level, and the short stream connecting them 
exhibits very lit.tle current. From Moxam Lake, however, down to 
the mouth, the fall is seventy feet; most of which occurs between 
Cooper Lake and the Matabitchouan, this distance of a little over half 
a mile showing a fall of fifty feet. 
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Ross Lake. 'rhe shores of Ross L'1ke are composed of a coarse red granitoid-
gneiss, evidently by its composition a granitite. Some portions are 
more basic in composition and darker in colour where the biotite has 
segregated during its consolidation, and these patches or areas show 
a very distinct foliation. In some outcrops the rock is porphyritic 
and the phenocrysts of flesh-red felspar are developed in a finer.grained 
felspathic groundmas8 showing streaks of yellowish-green epidote. At 
one point on the west shore, a mass of fine-grained greenstone was seen 
associated with the granite in such a way that both had apparently 
solidified from the same magma, differing only in their rate of cooling. 
The gneissic rock is certainly newer than the greenstone, irregular 
dyke-like masses of the former penetrating and ramifying through the 
the latter. 

Conglomerate. The point on the south-eastern shore of this lake towards the outlet 
is occupied by the prevailing breccia-conglomerate holding pebbles 
chiefly of reddish and reddish-gray granite. These inclusions vary 
greatly in size, some being as much as three feet across. Occasional 
fragments are quite angular in outline, some are su bangular, while the 

Contact with majority have been more or less perfectly rounded. The contact 
granite. between this comparatively small area of clastic rock and the granitite

gneiss in which it is doutless embedded was not seen, although only a 
short distance intervened between the exposures of the two rocks. The 

\ FIG. 4. greater portion of the small island 

Scale 40 ft. inch. 

in the southf'rJl part of the lake is 
composed of coarse reddish grani
tite-gneiss. The island runs in a 
north-east and south-west direction 
and is about three chains in length. 
Its north-eastern point is composed 
of the breccia-conglomerate, full of 
small pebbles as well as angular 
fragments, chiefly of red and gray 
granite. The contact between the SKETOH SHOWING THE LINE OF JUNOTION 

AT NORTH-EAS'r POINT OF S~IALL 
ISLAND INMSS LAKE. c. two rocks is sharp and jagged and 

re-entering angles filled with the material of one rock penetrate the 
substance of the other. 

Rocks of Bur- The rock near the north-west end of Burwash Lake is, as a rule, well 
wa;;h Lake. foliated and of a deep flesh-red colour, the strike being N. 19° E. and 

the dip north-west at a high angle. Some of the gn€iss is very mas
sive and granitoid, in places porphyritic, the phenocrysts of felspar 
being very sharply outlined in a dark-greenish chloritic matrix. This 
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rock seems to be the prevailing flesh-red granititc-gneiss, the biotite 
originally present being decomposed to chlorite, Similar rock is pre
sent on the north-west shore of Moxam I,ake, striking N_ 29° E. and 
dipping south-easterly < 60°, 

On the south-east side of Moxam Lake, ill the southern part, and also Ml'xam Lake_ 

in the bay running to the south-east, the gneiss is not only very dis-
tinctly foliated, but welllall1ianted_ It is the usual interlamination 
of the reddish and grayish granitite, presenting the common alterna-
tion of lighter and darker coloured bands_ The strike is N_ 48° E., 
and the dip south-east < 53°, 

The gneissic rocks in the vicinity of the narrows in the north-eastern Gneissic rock~ 

Part of the lake show a o-radual curvino- around in strike from N. 4° W. in north-east-
, b b ern part of 

at the southern end to N. 40° E. a little to the north of this contrac- Moxam Lake. 

tion, while the angle of inclination varies from 45° to 60°. At one 
point on the north-west shore, nearly three-quarters of a mile from the 
outlet, the granitite-gneiss is of a cleep flesh-red colour weathering on 
exposure to a brick-red. It is massive, distinctly foliated, but much 
affected by jointing, so that it is exceedingly difficult to obtain a hand 
specimen. Small patches of a dark-green chloritic slate are embedded 
in this rock, running for the most part with the foliation. The slate is 
evidently much altered and fuJI of shearing planes, which are 
abundantly coated with the usual greenish products of alteration. This 
clastic rock contains small ienticular granitite dykes, besides some ill-
defined areas of a similar rock somewhat coarser in texture, that doubt-
less represents squeezed and stretched pebbles and fragments_ The hand 
specimen from which the thin section examined was taken, shows a 
dark-green slaty rock penetrated by t,ongues or dykes of a dark-red 
felsite. Under the microscope, the dark-green portion is seen to be a Lithologic!),] 

typical clastic rock with subangular and rounded fragments of orLho- character. 

clase, plagioclase and quartz embedded in a finer· grained groundmass 
composed chiefly of epidote and chlorite, which have dou btless resulted 
from the mutual reaction of the felspar and bisilicates originally pre-
sent. Sphene in irl'eguiar grains, and some pyrit.e, were noted 
scattered thl'Ough the section_ The little tongues Ot' dykes of felsite 
are seen to be composed of orthoclase and quart:? chiefly, togethet' with 
some plagioclase. The minerals are much bent, cracked and broken, 
and have been recemented by chlorite and epidote, The whole rock 
has been profoundly sheared and has evidently been derived from a 
fine-grained grey wacke formed from the degradation of a granite, this 
rock being subsequently penetrated by the fine-grained felsite dykes. 
These dykes are all intensely shattered, and the felspal' affords beauti-
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ful e~amples of twinning striations resulting from pressure. The 
cracks are filled with sericite, chlorite and epidote. 

On the shore south-east of the island in the northern part of M oxam 
I,ake, the gneiss is very evenly foliated by the alternating sequence of 
massive red felspathic layers, which in themselves show marked paral
lelism, and dark-green chloritic bands, the whole dipping 8. 47° E. < 7i'/. 
A few chains to the north-east, the ordinary grayish granitite-gneiss 
with very even foliation dips S. < 40° E. 40°. At. a point on the east 
side of the lake a little over an eighth of a mile from the outlet, there 
is !1 dark-green distinctly bedded rock (greywaclul) aesociated and inter
foliated with bands and ilTegular patches of the massive reddish 
granitite-gneiss intrusive through it. The rock resembles very closely 
a highly altered felspathic sandstone, when broken phenocrysts of 
felspar were noticed embedded in the grayish groundmass. The strike 
of the foliation is N. ] 3° W. and dip N. 77° E. 70°. 

Slaty rocks on On the opposite side of the lake also the dark-red massive granitite
portage from gneiss contain a good deal of the highly altered greeni8h-gray slaty 
Moxam Lake. . 

rock. At the lower end of the portage gOll1g north from Moxam 
Lake, the usual reddish granitite-gneiss occurs, striking N. 30° W., and 
dipping east < 50°. Apparently caught up in the mass of this gneiss 
are some patches of a dark-gray slaty rock, very much hardened and 
altered and beautifully banded by the occurence of layers rich in yel
lowish-green epidote. To the north of this, almost in the bed of the 
stream, a re outcrops of similar gneiss containing many dark-greenish 
bands composed chiefly of chlorite and epidote. They doubtless repre
sent portions of highly altered clastic material 'and associated with 
these are some larger irregular patches of undoubted felspathic sand
stone. These smaller interfoJiated bands have evidently undergone 
extensive recrystallization, thus masking their original structure, but 
this stratified appearance is in marked contrast to the intrusive aspect 
of the granitite-gneiss. The foliation, produced essentially by pressure, 
has a strike of N. 2° W., and a dip easterly < 65°. A little north of 
the mouth of this creek, outcrops of the massive red granitite-gneiss 
contain squeezed fragments of clastic material often of very irregulal' 
outline, the strike of the whole exposure being N. 21 ° E. 

Small lakes On the east side of the small lake below Moxam Lake, a rock com-

L
beljow Moxam posed of alternating folia of red and dark-green material was seen 

ate. , 
striking X 2° W., and dipping to the east at a high angle. A similar 
rock outcrops at the southern cnd of Glasford Lake, the strike being 
N. 9° W., and the dip towards the east < 60°. The hand specimen 
examined showed a foliated rock consisting of a fine-grained chloritic 
groundmass of a dark-green colour, through which runs irregular wavy 
tongues of a bright red, fine-grained felsitic-looking rock. In its micro-
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scopic character it bears a marked resemblance to the rock occurring 
on the wei;t shore of iYIoxam Lake, but in the case of the chlorite which 
is abundantly developed throughout it, its origin is plainly seen to be 
from hornblende, cores of this mineral occurring surrounded by the 
chlorite. The felspar is very turbid and is stained throughout by oxides 
of iron j a bright yellow, i;trongly pleochroic epidote is very abundant 
in the section. 

The southern part of Glasford Lake is occupied by the massi ve red ?neissic gTan· 
.. . h· h b d h· fI f fl h d £ 1 lteatsol1thern gneissIc gral1lte w IC seems to e compose c Ie y 0 es ore e spat" end of Glas. 

and greenish chlorite or hornblende, or perhaps both. The strike ford Lake. 

curves around from north to north-east with an easterly to south-
easterly dip 45° to < 60°. This is followed by a compact grayish 
slaty rock with granite inclusions, some of which are pebble-like in 
outline and appearance, while others evidently represent approximately 
parallel small lenticular intrusive dykes of the neighbouring granitic 
rock. This characterizes the shore for nearly a quarter of a mile, and 
may represent a tongue or t'xtension of the main mass of similar 
Huronian strata to the south-west. 

To the northward it may be continuous with an outcrop of breccia
conglomerate, that occurs on the west shore of Coopel' Lake, near its 
southern end. The northern part of Glasford Lake is occupied by Granitite

massive red granitite-gneiss, with which is associated some greenst.une, ~~~~h~~~ part 

such areas seemingly representing the primary or first formed secre- of Glasford 

tions from the same magma the cooling of which produced the associated Lake. 

granitite-gneiss. From this to the second little expansion below Glas-
ford Lake gneiss is the prevailing rock, the strike being N. 19° E. 
At one point iu the narrows this gneiss contains bands and small irreg-
ular inclusious of a dark-green hornblendic rock. The inlet into 
Cooper or Macdonald Lake is occupied by a massive red and reddish-
green, often porphyritic, gl'anitite-gneiss, striking N. 3° E and N. 11° 
E., and dipping to the east at high angles. 

The shores of Cooper Lake are occupied chiefly by a flesh-red Shores of 
. . .. h ·t· h· . h . Cooper Lake. gramtlte-gnmss, In some cases porp yn IC, weat ermg graYI8 , espeCI-

ally when burnt over. The foliation, which is not very apparent in 
places, is sometimes brought out more strongly by the more or less 
parallel alignment of certain ill-defined patches of more basic material. 
The rock is composed essentially of flesh-red felspar, chiefly orthoclase, 
more or less grayish quartz, this latter material being often present in 
vein-like streaks and patches, evidently pegmatitic both in origin and 
structure. The little ferro-magnesian material present is apparently 
biotite, which has undergone ~omewhat advanced chloritization. This 
is associated with a massive medium-textured greenstone, the irrup-
tions of the two rocks evidently being very closely synchronous. The 
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prevailing strike of the foliation, wherever apparent, is from north-east 
to south-west. On the west shore of the lake, south of the narrows, 
a patch of the dark greenish-gray breccia-conglomerate comes in, 
apparently forming a huge mass caught up during the intrusion of the 
granite. It contains the usual pebble-like and other forms of granitic 
material, while the IDu,trix in which these are contained has the cus
tomary dark greenish-gray colour. This rock occupies the shore for 
about an eighth of a mile. The contact between this clastic and the 
red granitite-gneiss to the north is irregular and ill-defined, irregular 
dyke-like forms and patches of the latter penetrating the mass of the 
slate. The bedding of the slaty rock abuts on the dim foliation of the 
gneiss, the slate striking N.N. VV., while the direction of the foliation 
of the granitite-gneiss i~ south-west. 

This patch of slate is interruptea to the south by a red, very fei
spathic, granite, which continues along the shore for about six chains, 
when it in turn gives place to t·he dark-greenish slaty rock, similar to 
the mass already described, which occupies this side of the lake to its 
southern ex tremity, where the low ground conceals the rock beneath. 
These masses may either represent detached portions of the clastic 
Huronil1n strata caught up and floated off during the intrusion of the 
association granitite, of whose irruptive character there cannot be a 
doubt j or, on the other hand, they may belong to a band or tongue 
co-extensive with the main ml1ss of similar clastics to the south-el1st, 
but whose continuity at the surface is broken, or concealed by the 
dense forest growth. The island in the narrows of this lake, as well 
as the west end of the comparatively large island to the north, is com .. 
posed of a greenish-gra,y green-stone or diabase. At the outlet of 

Foliation of Cooper Lake, the foliation of the prevailing granitite-gneiss is 
rocks at outlet 1 bId' .. of Cooper marker y the para leI lSposltlOn of plates and aggregated patches 
Lake. of chloritized biotite. It is sometimes rather obscure, and the rock 

is very massive and granitic in character. The strike is N. 3° E. 

Stream sepa
rating Cooper 
Lake from 
Matabit
chonan River. 

FIG. 5. Embedded in this gneiss and crossing its folia
tion is a rudely rectangular mass of a grayish 
slaty greywacke. The mass is about two feet 
wide by about fifteen feet in length, the direc
tion of its longer diameter being about north
east, while the foliation of the gneiss is only a 
few degrees east of north. 

The rough and bouldery stream which separ
ates Cooper Lake from the Matabitchouan 
River, shows outcrops of the massive reddish 
gneiss, the strike apparently being about N. 13° 
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E. At a narrow gorge, through which the stream runs, a patch of 
greenish chloritic and epidotic schist was noticed embedded in the 
intrusive gneiss. '£he hand specimen showed a dark-green, rusty
weathering, compact, foliated chloritic rock, with numerous minute 
particles of pyrite scattered through it. The microscope shows it to be 
a typical epidotic and chloritic schist in which all traces of the original 
structure have been destroyed. It bears a close resemblance to those 
described by Dr. F. D. Adams, from the Eastern Townships'x-, and 
consists of a schistose aggregate of felspar, quartz, pale-green chlorite, 
epidote and pyrite. The epidote is in granules of varying dimensions, 
and also in crystals, which present sharply defined rhombic sections. 
It is strongly pleochroic. The chlorite forms pale-green folia, running 
through the fine-grained mosaic of quartz and felspar forming the 
groundmass of the rock. Many of these schists have been proved in Schists 

other regions to have resulted from the shearing of a basic eruptive, ~h~~~\i~:'~fom 
and it is quite possible that this rock has had just such an origin, but, basic erup' 

h h h d k · . . . h h h f tlves. on t e ot er an, ta en In conJunctIOn Wit t e ot er occurrenCflS 0 

very similar, though perhaps less altered pa.tches of stratified material 
just described as having been caught up in the gneiss, it probably 
reprecents a. completely recrystallized basic grey wacke-slate. 

Between this point and the Matabitchouan there is only another rock 
exposure consisting of the breccia-conglomerate, situated on the west 
side of the small bay into which Macdonald Creek discharges, and 
about thirty chains to the south-east of the main channel of the river. 
The junction, therefore, between the granitite-gneiss, here constituting 
the Laurentian, and the slaty breccias of the Huronian may be put 
down with tolerable accuracy as running across the south-eastern end 
of this small bay. 

OTTERTAIL CREEK. 

Ottertail Creek (Nikig-wai-no·wa.i-sipi) rises in a number of small Ottel'tail 

streams, draining the extensive swamps that occupy the greater portion Creek. 

of the north-western corner of the township of Hammell as well as 
nearly t,he whole of the timber limit 21 E. situated to the north of this 
township. The main branch of the creek may, however, be stated to 
take its rise in a small swampy lake, situated in the fifth concession of 
the township of Hammell on the line between lots 8 and 9. The dis-
tance from its mouth, nearly four miles north of the Opimika Narrows 
on Lake Temiscaming, to this small lake, is about twenty miles in a 
straight line bearing S. 50° W., but following the bends of the strea.m 

* Report of Progress, Goo!. Surv. Can .. 1880·82. 
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this distance is increased to a little over thirty miles. The most impor
tant bl'aneh, however, forming as it does 11 portion of the route occa
sionally used by travellers to reach the interior, takes its rise in a 
small beaver-pond a short distance north of the northern boundary of 
timber limit 12 E. This pond is separated by a portage of only a 
quarter of a mile feom another small expansion known as Bush Lake, 
that flows into the Martin River, about three-quarters of a mile south
west of the inlet from Mackenzie Lake. The distance from this small 
beaver-pond to the mouth, following the course of the stream is 
twenty-two miles and a half but in a direct line, bearing S. 71 ° W., it 
is only a little over sixteen miles. 

The first portage on the route inland by way of this stream, starts 
from Grenier's clearing, a short distance north of the mouth of the 
streftill and is a little over a mile in length. It runs from the valley 
over the high hills, that border Lake Temiscaming. The upper por
tion of these hills shows the usual hummocky outline which elsewhere 
occurs with extended E'xposures of the reddish gneiss. This rock is 
massive and granitoid in appearance, but distinctly foliated, the strike 
being to the north-east while the dip is to the north-west < 65°. The 
highest point on this portage is 365 feet above low water on Lake 
Temiscaming, while the creek reached by the west end of the portage 
is 180 feet above the same datum. The descent, therefore, towards the 
creek, though less (285) than that towards the lake, is very abrupt and 
steep. Four more port.ages intervene before the lake at the forks is 
reached, these showing a combined fall of nearly eight-four feet. The 
portages are all on the north-east bank of the river and are short, 
the longest being a little over half a mile. These are to overcome 
low rapids caused chiefly by bouldery obstructions. Between these 
rapids the creek is comparatively deep and about twenty yards in 
width, flowing with a gentle current between banks composed of 
coarse, yellowish sand. 'The water is of deep brownish colour, showing 
its swampy origin. The rock, wherever exposed, is the common granitite_ 
gneiss, very massive and granitoid in structure, but with distinct 

foliation, striking N. 30° E., and dipping to the north-west < 65°. 
The main forks, where the north 'branch joins the main stream, is 

about four miles from the month, the creek throughout this distance 
having a general course of N. 76° W. The lake at this fork represents 
in reality the last stretch of the north branch before it enters the main 
stream. The name vVabamik, by which it is known to the Indians, 
refers to the legend that a huge white beaver formerly lived on its 
shores. The immediat'l banks of the lake are for the most part low 
and marshy, but two exposures of rock which were noticed resembled 
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the massive reddish gmnitite-gneiss striking N. 35° E., and dip-
ping to the south-east < 70°. A few hills rise to the south Hills south 
of the forks, but at a considerable distance away from the creek, of forks. 

while the valiey of the creek immediately above is wide and level. 
To the south-west of the lake, a rather prominent hill rises in 
close proximity to the shore, while to the north-east the numerous 
rounded rocky ridges of the usual flesh-red granitite·gneiss rise from 
200 to 250 above White-beaver Lake. 

Between the forks and the intersection of the Lake Temiscaming Elp.ven 
colonization road, the distance by the stream is about eleven and a half portages. 
miles. In this distance there are nine portages, to overcome as many 
rapids and chutes. 8even of these are low ra.pids where the stream is' 
obstructed by boulders, while two are chutes, the channels being com
paratively narrow and cut for the most part along the strike of the 
foliation of the gneissic rock. The intervening stretches of quiet water, 
between these interruptions to navigation, average nearly a chain in 
length, the watet' being tolerably deep, and the banks on either side 
feinged with a dellse growth of alder and willow. The stream in many 
places pursues a rather tortuous course through the narrow sandy fiR.t, 
although some of the more prominent bends reach the solid rock on 
either side of the valley. 

At the first rapid above the forks, the stream falls about ten feet First mpid 

h h d · fI h d . . . II f l' t d above forks. t roug a gorge excavate In es ore gramtlte-gnelss, we 0 la e 
-and laminated, and striking N. 38° E., while the dip is to the south
east < 45° The gorge or cafion runs for the most part with the folia
tion, but at one place it breaks across the strike of the gneissic-rocks. 
At the lower end of the third portage, the gneiss is the dark-gray, 
almost black, variety, which is at once hornblendic and micaceous, and 
to which the name quo,rtz-mica-biotite has been applied. It is a glist
ening evenly foliated gneiss stained in places with iron oxide. The 
strike at this place is about north-east, thus corresponding with the 
general trend of the stream. Under the microscope, the rock is seen to 
be composed of plagioclase, orthoclase, quartz, hornblende and biotite 
with sphene, apat.ite, zircon, pyrite and limonite as accessory minerals. 

At the sixth portage, (made to overcome a rapid which also flows ~ocks on 
through a rocky gorge cut out along the strike), the rock is dark- ~~~~~~h~ort. 
gray and micaceous, well laminated as well as foliated and striking age. 
N. 22° E. with a dip to the south-east < 45°. At the seventh portage, 
the rock is the fine·grained reddish granitoid variety, doubtless a 
granitite-gneiss. Between the bridge on the Lake Temiscaming 
.colonization road and the forks with the main branch above, there are 
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three obstructions in the stream. Two of these are caused by boulders, 
but the third, which is intermediate between the othel' two, shows a 
descent of nearly thirty feet with a portage on the south side. The 
rock at this place is massive and much jointed, and represents the 
prevailing red granitite-gneiss. At the third rapid above the bridge, 
the rock present is massi,'e, rat.her fine-grained, reddish in colour and 
distinctly gneissic in structure. The thin section under the microscope 
shows it to be a gl'anitite-gneiss, composed of orthoclase, plagio
clase, microcline, quartz, biotite and primary epidote, the orthoclase 
being by far the most a.bundant constituent. The accessory minerals 
noted were apatite, zircon and sphene. 

Navigation A short distance above the mpid, the surface of the country flattens 
b~!~~~'~~~~n~: out, while the creek itself, for a distance of over two miles, pursues a 

tortuous course through an extensive beaver-meadow, and numerous 
beaver· dams obstruct navigation. It is expedient to make one long 
portage avoiding this portion of the creek and coming out at the south
east end of Ruth Lake. Ruth Lake, and the beaver pond beyond, 
marking the head of the Ottertail in this direction, are practically on 
the same level, and the portage connecting them runs on the south-west 
side of the creek. On this portage some birches, over nine inches 
in dia.meter which had been felled by beaver, were noticed. The 
strike of the rock in Ruth Lake is about south-west. It shows the 
usual alternating reddish and grayish bands whiGh, in themselves 
foliated, give by their even and parallel disposition, not only a 
very marked foliation, but a distinct lamination to the whole mass. 
Under the microscope, a specimen obtained from the north-east shore 
shows the rock to be of the variety here designated granitite-gneiss. 
It is composed of orthoclase, microcline, plagioclase, quartz-biotite and 
primary epidote with apatite, zircon, sphene and a little iron ore as 
accessory minerals. 

Porta e from From Ruth Lake, a portage a little over a mile and a, half in length 
RFuth tLake] to runs to Fanny Lake, at the head-waters of one of the tributaries of the 

a.nny a {e. 
:Martin River. The south-western end of the portage passes over a some-
what low, though in places rocky tract, grown up with small trees. 
There is little soil, and the rock, when exposed, was seen to represent 
red and gray banded granitite-gneiss. The last half-mile near the 
north-east end of the portage approaching Fanny Lake is over lower 
land, very marshy in places. 

The portage from the beayer-pond to Bush Lake is about a quarter 
of a mile in length, and the barometer showed the latter to be ten feet 
lower than the beaver-pond. The shores of Bush Lake are compara-
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tively high and for the most part rocky. A hill rises close to the south
west shore of the lake to a height of about 150 feet. '1'he rock which, 
is frequently seen is a granitite.gneiss, well foliated, but somewhat 
massive and granitoid in structure. The strike is N. 45° E. and the 
dip south-east < 50°. The portage from Bush Lake to the Martin 
River, into which it empties, shows a fall of about forty feet. The 
trail start~ from the north-east side of the creek, but crosses over to the 
south-west side. It shows evidence of having been but slightly 
used. Indeed the whole route inland by way of Ottertail Creek is Route by 

. Ottertail 
but lIttle known and therefore rarely used, and as the beavers have Creek little 

been nearly all exterminated in the vicinity of its banks, it has been known. 

but little frequented of late years for hunting purposes. Occasional 
beavers, however, still reside along the course of the creek, as abundant 
work done quite recently showed. 

BAY LAKE TO LAKE TE~lAGAMI, BY WAY OF ANNDIA-NIPISSING, 

CARRYING, AND RED SQUIRREL LAKES. 

This route commences at a small marshy bay on the south-west side Rout" from 
. Bay Lake to 

of Bay Lake, about one and three-quarter mIles south-east of Bay Lake J~ake 
post. The narrow and crooked, though navigable, channel of the small Temagami. 
inlet that enters the lake at this point, is followed, a short distance, to 
the foot of the portage. The portage is in reali.ty a winter road, built 
in 1891 by Father Paradis to take in supplies from Bay Lake to Tema-
gami, and is a little over one mile and a quarter in length of almost 
continuous climbing, reaching Annima-llipissing Lake at the extreme 
north·eastern corner. The trail follows up a valley, which, as the sum-
mit is approached, becomes very nar!'ow, the hills of quartzite-grit ')n 
either side approaching each other very closely, while a talus of angular 
blocks detached from the heights above still further obstructs the 
llarrow pass. At the summit, a sort of cnl de sac occurs, the steep 
slope facing toward8 Bay Lake, but once this sharp incline of fifteen 
feet is surmounted, there is a gradual descent of about ten feet to 
Annima-nipissing Lake. This lake is about one hundred and eighty AU!,ima

feet above Bay Lake or 1073 feet above the sea, while the highest point L~l~~~mg 
on the portage, only a short distance from Annima-nipissing Lake, is 
only ten feet higher. 

Annima-nipissing or Aminipissing Lake, (the name meaning the 
head of the Nipissing waters), runs in a general direction of S. 30° W. 
for nearly ten miles. It is separated from McLean Lake, to the south
west, by a small narrows, containing a rapid, and which although show
ing a decrease in level of about two feet, is sometimes described as 

17 
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forming part of the larger expanse. This important sheet of water IS 

divided into three portions, separated by two narrows. The most 
northerly of these stretches, has a length of fOllr miles and three
quarters and varies from a quarter of a mile to a mile in width. The 
centra,! portion is much smaller and present£ a much more irregular 
outline. One of the bays running to the south-east affords an eutrance 
to an inlet from Bt'eeches Lake, on the road to .Mountain Lake, ltt the 
head-waters of the main bt'anch of the l\1'atabitchouan River. A some· 
what longer arm running a little west. of south, approaches very close to 
the waters of Mannajigaina Lake, while still another extension, running 
to the north-west, receives the small creek from Pickerel Lake, from 
which it is separated by a portage only a few chains in length. 

The southern part is about three miles and a half in length and is 
over half a mile wide. It likewise has an irregular shape, a large bay 
running to the north-west for nearly two miles from the northern end 
of the stretch. About a mile and a half from the outlet into McLean 
Lake a ~mall stream enters, forming the outlet of Whitewater and Dia
base lakes. Several soundings were taken in places reported to be 
exceedingly deep. One of these places, situated a.bout the middle of 
the lake, opposite Crow Rock and a little over a mile from its northern 
end, showed a depth of ninety-three feet, while another sound
ing, taken about the middle of the large open space in the central part of 
the lake, gave 100 feet. The wat·er has the clear and limpid cha.r
acter and light sea-green tint of Temagami, although in point of clear
ness and purity both of these lakes are excelled by Whitewater Lake, 
lying to the west of the southern part of Annima-nipissing Lake. 

The coarse quartzite-grit or arkose occurring on Bay Lake, extends 
to the tract passed over by the portage entering the north end of 
Annima-nipissing Lake. It also extends down the eastern shore of 
this lake for nearly three-quarters of a mile, when it gives place to a 
coarse gabbro that occupies the shore for over a mile further south. 
The rock, as here exposed, is rather coarse in texture, and is cha.racter
ized by the presence of reddish felspar, in this respect resembling cer
tain portions of similar irruptive masses to the north-west of Bay 
Lake, as well as at Quinn Point on the east shore of Lake Temisca
mingo Near the line of junction with the gabbro, the quartzite has 
been considerably altered by its intrusion, the alteration consisting 
chiefly in a hardening due to the secondary enlargement of the 
original quartz grains and the deposition of intersticial silicia. On 
the west side of the lake, this arkose forms a perpendicular cliff about a 
hundred feet in height, known as Crow Rock, and, continuing down 
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along this shore occupies the greater part of the southem shore of the 
bay running to the south-wesL The large island, as well as the much 
smaller one to the north-east, is composed of massive greenstone or 
gabbro, but the island lying close to the shore to the south-west of 
these is formed of the slaty greywacke, underlying the arkose. On the 
point to the south-west of the large island, a considerable inlier of 
banded slate appears to have been caught up in the mass of the green
stone during its irruption, and the bedding of the slate well marked 
by the altemating colour-bands, shows an inclination N. 50° "V. < 15°. 

The relative distribution of the greenstone and slaty greywacke, Distribution 

th 1 t b · h '1' I' k' h th Tl of greenstone e at er emg t e prevaI mg c astlC roc ,IS S own on e map. 1e and grey-

diabase gabbro forms a series of high hills which are in marked wacke. 

contrast to the flat topography characteristic of the areas underlain by 
the slates. On the west side of the lake this greenstone sometimes 
forms the sLore-line, while elsewhere it is replaced by a strip of 
the slaty greywacke only a few chains in ",idth. The clastic rocks in 
this portion of the lake have a prevailing dip to north-east Ol' north
north-east at a low angle, usually less than 10°. The southern and 
south-eastern shores of the central portion of the lake show somewhat 
extended exposures of greenstone, both gabbro and diabase being 
present in the same m~ss. To the south, these rocks seem to merge 
gradually (through a massive grayish or pale-pinkish gneissic granite 
well exposed on Manllajigaina Lake), into the mass of flesh-red granitite 
and granitite-gneiss, that prevails oyer such a large area to the south 
and south-west. The field rela.tions of these several rock-types, seems Field rela-

to furnish considerable proof that all three have originated from the ~i~~: ~~j,~'up
same magma, differing only in their rate and manner of cooling. The same origin. 

irregular point of land on the north-west side of the lake, between its 
northern and central portions as well as the extreme point on the 
east side of the narrows, is composed of rather flat-lying slaty strata. 
On t,he west side of the southern stretch of Annima-nipissing Lake, is a 
range of hills composed of irruptive material, chiefly a n.ther coarse-
grained granite. 

Closely associated with the last-named rock, is that to which the 
name breccia-conglomerate has been applied in this Report. The Breccia

matrix is, in general, a dark grayish-green chloritic and epidotic grey- conglomerate. 

wacke, inclosing numerous fragments of various irruptive rocks, those 
of flesh-red granite being the most abundant. These are often quite 
angular in outline, occasionally showing re-entering angles, although 
usually they possess a moi'e or less perfect rounded outline. These 
larger fragments include pieces of flesh-red felspar and grayish quartz 

17k 
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or quartzite, red and reddish-gray granite, fine and medium-textured 
Component diabases and sometimes diorites of several species. Occasionally frag
fragment!!. ments of a greenish slate, apparently identical with some classified as 

Huronian, were also noticed. This coarse material is occasionally so 
abundant that little of the finer matrix is represented, while, elsewhere, 
only an occasional pebble or fragment was noticed, the rock passing 
upward into a distinctly banded slate, which is usually entirely free 
from such inclusions. 

Hills c1:iefly The greater portion of these hills is composed of a very pale flesh-
of gramte and I d . h' h - - t d . h.J I -diabase. co oure gramte, w 1C IS aSSOCla e WIt an" apparent y merges mto 

a greenstone or diabase. One point shows a prevalence of the gt'anite 
with bands and patches of the greenstone scattered through it, while 
other outcrops, not very remote, exhibit a preponderance of the green
stone, with irregular dyke-like forms of granite penetrating it in all 
directions. Both granite and greenstone invade the breccia, while 
fragm ents of the latter are caught up in both of these intrusives. The 
contact between what is evidently a pyrocla8tic rock and the igneous 
intrusives, is a curious 'Navy line, which in places can be laid down with 
exactitude, while a short distance away there is apparently a comingling 
of the two rocks through fusion, tbat causes a seeming transition 

lVIodeof form- from one to the other. The history of the formation of these several 
ation of rocks . . _ 
)robably rocks, would seem to mdlCate that the graUite and greenstone repre-

aifferent. sents differentiated irrupti ves, forming the original deep-seated por
tions otan old centre of volcanic activity, which subsequent erosion 
and denudation have exposed at the present surface. The breccia
conglomerate, on the other hand, doubtless constitutes the lower por
tion of the associated volcanic breccia, formed by the accumulation and 
conBolidation of portions of the various strltta rent asunder during the 
progres& of the eruption, this resulting pyroclastic material being spread 
out upon the bottom of a shallow ocean, where it has become rolled, 
sorted, and possibly mixed with ordinary aqueous sediments. The 
overlying slates show very little sign of aqueous abrasion, while in their 
composition and appearance uncler the microscope they closely resemble 
fine-grained tuffs, representing the consolidation of the first volcanic 
ash beds. 

'Whitewater 
Lake. 

Whitewater Lake (Kawabish-kagama) is an irregular sheet of water 
running in a general direction of a little north of west for about three 
miles. It empties from the west into Annima-nipissing Lake about one 
mile and a half north-east of the outlet into McLean Lake. A short 
portage, over exposures of breccia-conglomerate, follows to the north 
of the discharging cL·eek. A belt of diabase runs from the western. 



BARLOW J BAY LAKE TO LAKE TEMAGAMI. 261 I 

shore of Annima-nipissing Lake to the south of this lake, forming the 
points of the small peninsulas near the west end of the lake, and con
necting with the large mass of similar rock to the west and north. 
The cl11,stics associated with this greenstone include the massive, dark 
greenish-gray greywacke with or without large inclosed pebbles 
and fragments. Di11,base Lake, about a mile in length, is separated DiabaseLake. 
from Whitewater L11,ke to the south, into which it empties, by a short 
portage, and, as its name implies, is completely inclosed by greenstone, 
that to the north-west of the lake rises into considerable hills. Gull 
Rock Lake is reached by a portage considerably over half a mile in 
length from the north-west end of Pickerel Lake. It is so shallow 
that the Indians assert that during severe winters it is frozen solid to 
the bottom. Its outlet, leaving the north-west angle of the lake flows 
into the Montreal River a short distance below Pork Rapid. It is 
completely surrllunded by low hills of the coarse quartzite-grit or 
arkose. 

:Mannajigama (Ugly-running) Lake and Snake Lake (Nakwaganak) Lakes 
I· h d' h h f h h fA' south-east Ie a sort Istance to t e sout -east 0 t e sout ern part 0 nmma- of Annima-
nipissino. Lake the former beino' reached by a portage about thirty nipissing' ".,., Lake. 
chains in length, running from the extremity of a bay on the east side 
of Annima,-nipissing Lake, about two miles and three-quarter from its 
outlet to McLean Lake. The shores and islands of lVIannajigaina 
Lake, which runs west for about two miles, are composed of a grayish 
and pale flesh-coloured gneissic granite, the foliation, though at times 
somewhat indistinct, being nearly always cliscernable. Snake Lake, 
the lower of these two expansions, is also surrounded by a ver.v similar 
intrusive rock, with the exception of the south-eastern corner, where a 
comparatively large patch or area of the breccia-conglomerate is exposed. 
The immediate shore-line, on this side of the lake, is occupied by a 
narrow strip of granite, while, immediately to the south, the breccia
conglomerate forms a rather high hill, with a dip to the south < 8°. 
The contact between the breccia and the granite is at times very sharp 
and distinct, when it exhibits a curved or sinuous line, but at 
oLher times there is a narrow brecciated zone, caused by the invasion 
of the breccia by the granite and the inclusion of fragments of the 
former in the latter. 

The eastern shore of the southern part of Annima-nipissing Lake, is Rocks on 
composed of the dark greenish-gray grey wacke-slate, containing frag- southh·east-

ern sore 
ments and pebbles of granite and other irruptive rocks. The slaty o~ An!,ima-
rocks characterize a band on this shore varying from an eighth to a L~~~~mg 
quarter of a mile in width, while the south-eastern part of the two small 
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bays that indent this shore-line, show c:mtinuous outcrops of a flesh-red 
gneissic gmnite. On the south side of the more northerly of these two 
indentations, the immediate contact between the granite and the slo.tes 
was noticed, the latter rock dipping N. 50° W . < 500, while the folia
tion of the gro.nite ho.s an inclination S. 87° E. < 70°. At the foot of 
the more southerly of the two bays, the foliation of the granite-gneiss 
has a strike of N. 4T E., o.nd a dip to the north-east < 45° 

McLeallL"ke. The g i'eater po.rt of the north·western shore of McLenn Lake, is com-
posed of t very much squeezed and altered chloritic greywacke-slate. This 
likewise occupies the points on the south-eastern shore, but the granite
gneiss ( rops out all along the bottom of the bo.ys o.s well 0.8 along the 

McLe9.11 Lake sides towards the south and south-eo.st. The porto.ge from McLean 
to Cal'l'Yll1O' L k to' L k (IT I .). I I' t fi I' . Lake. " a e 0 o.rrylllg a e ,,-ec leOno.l IS near y t 111' y-lVe c lall1S III 

Portage to 
R eel Squirrel 
Lake. 

Trail cross· 
ing Annima· 
nipissing 
River. 

length, and the rock, abundo.ntly exposed, is a coarse flesh-red 
gneissic granite, the foliation being mo.rked by the parallel disposition 
of chloritized scales of biotite. In composition the rock is a granititE', 
being composed chiefly of orthoclase, quartz, biotite, decomposed to 
chlorite, with smo.ller quantities of epidote and sphene. The strike of 
the foliation on Oarrying Lake is N. 42° E., with 0. dip to the south
east. The contact between the granite and the breccia-conglomerate 
runs o.cross Oarrying Lnke near its centre, the clastic rock having a 
strike of N. 72° E., and 0. dip to the north-west < 60°. 

The portage into Red Squirrel Lo.ke (Atchimo) is over half a mile 
long, and shows, at the beginning, exposures of breccia-conglomerate. 
Outcrops of the same rock are vel'.Y abundant on Red Squirrel Lake, 
and on one of the smo.ll islo.nds, the granitic o.nd diabasic fmgments 
and pehbles are so o.bundant that very mtle of the dark-greenish 
cbloritic matrix can be seen. On the south-east siele of the lake, this 
rock rises into hills about three hundred feet in height, dipping 
S. ] 7° E. < 45. To the west and south-west of Red Squirrel Lake, 
steep hills of diabase rise to a height of nearly four hunured feet above 
it. The portage from Red Squirrel Lo.ke runs to 0. small marshy 
expansion of the Annima-nipissing River, starting from the end of a 
small bay on the west side in which is the outlet. 

The tmil is about fifty chains in length, crossing the Annima
Nipissing River or outlet by means of a small-rocky island about a 
quarter of a mile from the lower end. The rock at this point is the 
prevailing breccia-conglomerate containing chiefly granite fragments. 
Between Red Squirrel Lake and the crossing of the river, the portage 
passes over a sharp and steep esker· like ridge of sand that runs about 
north-und-south, corresponding with the direction of ice-flow in this 
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locality. From the foot of the portage it is nearly three-quarters of a 
mile down the stream to its mouth o~ Sandy Inlet at the north end of 
F erguson Bay on Lake Temagami. 

SHARP ROCK INLET (TEMAGA~II) TO MATTAWAPIKA (MONTRAL RIVER.) 

Nonwakaming and Lady Evelyn lakes, which occupy this interval, ~onwakam-
. mg and Lady 

have of late years become rathel' well-known topographical features, as Evelyn lakes. 

they form a considerable portion of a favourite canoeroute between 
L akes Temiscaming and Tem!tgami, commencing i1.t the long portage 
which runs from Haileybury post-office to Sharp Lake. The dbtance 
by the Haileybury route, follo wing Sharp and i\fud lakes and the 
Montreal River, is about seventy miles, to the Hudson's Bay Compally's 
post on Bea,r Island in Lake Temagami, while from the mouth of the 
lVlatabitchouan River on Lake Temiscaming to the Sfl,me place the dis · 
tance is only forty-three miles following the canoe channel. 

The fir1lt portage from Lake Temagami to Nonwakaming Lake, is Portage from 

about a quarter of a mile in length and is si tuated on the north-f\as t side ~:~~gami to 
of the stream, which, during the earlier months of summer, only serves NOJlLwalkam -

lUg a <e. 
as a northern outlet of Lake Temagami. The trail is strewn with 
angular fragments of the subjacent light-green banded slate, this fact 
having suggested the name "Sharp-rock Portuge," by which it is 
known. Nonwakaming Lake is sometimes also called Diamond Lake. 
The first-mentioned name is of Chippawa derivation, rflferring to the fact 
that five portagefl afford an exit from the lake in as many different 
directions. Thp,se include, fit'st one running to the south-east to-
wards Lake Temagami. The western bay affords a route going 
to the south-west towards IVakem ika L ake and another to the north-
west, a long por~age connecting the waters of this la ke with an expan-
sion that empties into Sucker-gut Lake. The two other trails issue 
from the northern bay, one running north-west to Sucker-gut Lake, 
while the other turns to the north-east into Lady Evelyn Lake. From 
Sharp Rock portage to the route affording an entrance to Lady Evelyn 
Lake, the distance is three and three-quarter miles,in a general direction 
a little west of north, the portage and the out-let of the lake being situa-
ted close together on the eas t side of the lake, about three-quarters of a 
mile from the end of the long bay that extends in this direction. 

The larger part of the area of the lake is an arm running in Description of 

a direction it little north of west, for about five miles, with an !"oJlwakam-
'd h f I If .) d" b d lllg Lake. approxiUlate average WI t 0 1a a ml e, en . Illg III two flU si iary 

bays, the smaller one running to the north-west, while that to the 



Rocks 
exposed. 

Their strike. 

Transition 
from slates to 
arkose. 

264 I NIPISSING AND TEMISCAMING REGION. 

south· west continues for nearly two miles further. The eastern side 
of the lake is flat and the ends of the bays are low and marshy, while 
the shores along the west side present the steeply sloping sides of bold 
rocky hills that come close to the edge of the water. 

The rock exposed on the east shore, is an evenly banded greer;
ish slate, the planes of cleavage corresponding with those of the bedding. 
This slate occupies the whole of that shore as well as the two 
smaller islands close by. In strike, it exhibits a gradual curve from 
N. 20° W., in the south-eastern part, to N. 20° E. in the vicinity of the 
portage going to Lady Evelyn Lake; while the angle of dip, always in 
a westerly direction changes from 8° in the southern portion to 45° 
along the east side neal' the north end. This rock exhibit a transi
tion upward through a more massive dark greenish-gray slaty rock, 
that occasionally shows the colour-bands so chara0teristic of the strata 
beneath, into a compact greenish felspathic sandstone, which, in turn, 
merges above in a rather coarse quartzite-grit or at'kose. The gradual 
transition is well shown on the two larger islands situated neal' the 
centre of the open space formed by the junction of the several bays. 
The arkose occurs in very thick beds, generally well jointed, but so 
massive that, usually, it is difficult to ascertain its true dip or strike. 
A.s a rule, the rock is of a pale yellowish-green 0r grayish colour. Tt:e 
fragments usually apparent to the eye, consist of a pale reddish 
or grayish felspar with a much larger proportion of grayish or 
colourless quartz, embedded in a matrix composed chiefly of minute 
scales of yellowish serici(.e. In places along the north shore of the 
western bay, some of the beds are of a distinct flesh-red colour, being 
with difficulty distinguishable from ordinary granite, from the degrada
tion of which they have evidently been formed. "Under the micro
scope this phase of the rock is ~een to differ from the prevalent green
ish type, in that the felspathic and quartzite fragments are little 
rounded and accompanied by little sericite. 

ShoreR of This quartzite-grit occupies the shores of the western bay of 
~~~~~~e~alf N onwakaming Lake exhibiting a prevailing dip to the east of north
quartzite·grit. east < 12° to 15°. The small bay forming the south-western end of 

the lake shows an intricate labyrinth of narrow channels, separated by 
small rocky, hummocky Ot' subangulal' masses of the quartzite-grit, the 
brook emptying the little expansion to the south-west through a nar
row valley of a somewhat similar character. The rocky portage, which 
is scarcely a quartet' of a mile in length, leads to a little lake which 
is completely inclosed by ridges of the arkose. The trail from this 
pond to the north-west bay of "\Vakemika Lake is somewhat longer, 
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and passes over ledges of the quartzite-grit. Wakemika Lake is Wakemika 

1· I h '1' 1 h d h . . 1 Lake. a ltt e over tree ml es 111 engt, an t e mam portIOn s )OW8 a 
Width of over ~wo miles. The north-eastern bay is almost com
pletely separated from the rest of the lake by two opposing ridges of 
sand which leave a very narrow intervening channel with a gentle 
current. A considerable bay on the western side of the lake 
is formed by the projection of a long narrow point or peninsula from 
the southern shore. The outlet of the lake is into Obabica Lake, about Outlet into 

two miles distant to the south-east, with only two intervening portages. £~k~~ca 
The lake has been excavated for the most part in the massive 01' upper 
part of the prevailing banded slate", that here a dip N . 75° E. < 12°. 
At one plttce on the south shore this slate is seen to have developed a 
perfect cleavage, striking N. 20° W., and dipping west < 80°. These 
slates show the usual transition upward, through a narrow belt or 
zone of fine-grained greenish felspathic sandstone, into. the coarse-
gmined light grayish-green arkose, whose massive beds dip to the 
east < 15° The eastern shore of Wakemika is composed of the same 
arkose dipping east < 12°. These quartzite-griLs on the east side of 
Wakemika Lake, as well as those forming the shores of the western 
portion of N onwakaming Lake, occupy the upper part of a low 
synclinal basin, resting conformably upon the slates and slaty 
greywackes exposed on the southern shores of Wakemika Lake and on 
the eastern side of Nonwakaming Lako. 

On the west side of the northern bay of Non wakaning Lake, the 
greenish arkose is 0verlain by a gTayish vitreous quartzite, very Gll'eenish d ar {ose an 
much sheared and broken, the pressure- and fracture-planes being quartzite. 

coated with brightly glistening scales of yellowish-green sericite. The 
rock is made up almost wholly of grayish translucent quartz with a 
lesser proportion of felspar, some of which has been converted into this 
hydrous form of muscovite by dynamic action. 

The portage from Nonwakaming to Lady Evelyn Lake is about Lady Evelyn 

twelve chains in length, and is used to avoid a chute and rapids Lake. 

bel!)w with a total faU of about twenty-five feet. Lady Evelyn Lake 
(so named in 1888 by Dr. Bell) is known to the Indians as Muskan-
aning (the haunt of the moose). It measures nearly twenty-two miles 
in length from the portage entering the south end to the rocky 
obstructed chute which marks the outlet into the Montreal River. 
The trail reaching the south end shows exposures of greenish slate, Rocks seen. 

containing coarser interlaminated beds of a fine-grained greenish-gray 
felspathic sandstone, all having a distinctly bedded character. These 
partings of greywacke, which vary from a few inches to a foot or even 
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more in thickness, weather to a pale-purplish colour. The strike· 
changes from N. 400 E. to N. 20° E., the variolls exposures showing 
marked evidences of considerable tilting and dislocation; the angle of 
inclination being unusually high, from 38° to 53° in a north-westerly 
direction. For three miles north of this portage the lake is narrow, 
being for the most part either obstructed by the loose masses of the 
prevailing slate or cut up into a number of channels by a series of 
small islands. 

The general trend of the shores, on either side, corresponds rather 
closely with the strike of the inclosing slates which is N. 200 E., while 
the dip is in a direction of N. 70° W. < 5° to 10°. The hand speci
men collected as typical of the rock occupying this interval, is a light 
greenish-gray fine-grained felsite, of which the jointage-planes are coated 
with hydrated peroxide of iron, while the weat,hered surface exhibited 
a pale flesh-red tint. A thin section shows the rock to be composed 
of orthoclase, quartz and plagioclase, the first-named mineml being 
the most abundant, while only occasional individuals of plagioclasfl 
were noticed. The fragments are very uniform in size and show little 
or no interstitial matter. They are angular or subangular in outline, 
frequently interlocking with one another. The sf'ction evidently repre
sents a clastic which has suffered little from aqueous abrasion, while 
subsequent incipient recrystallization has concealed, in many instances, 
some of the rounded outlines due to the action of water. Irregular 
scales and plates of chlorite are present, as also a small quanti.ty of iron 
ore, the abundance of the former giving to the whole rock-mass its 
decided greenish colour_ 

About three-quarters of a mile to the south of the large opening 
that constitutes the main body of the lake, these fine-grained fclspathic 
sandstones or felsites are interrupted by a mass of medium-textured 
diabase that crosses the lake. Northward it extends along the east 
shore for a distance of over four miles, being succeeded in this direction 
by a compact fine-grained greenish grey wacke that dips to the 
west <10°. On some of the islands lying near this shore, a beautifully 
banded or foliated tufaceous rock was noticed which is intimately 
associated with the diabase. The latter likewise occupies the south
west shore of the main body of the lake, and also the three large 
islands in that neighbourhood as well as a small strip on the western 
side, the continuity of the mass being broken by the appearance at the 
coast of an area of very massive vitrious pinkish or grayish quartzite 
which dips to the west <45°. 

For the next succeeding six miles, the lake has an average width of 
over two miles, while it is sometimes as much as three miles. A chain 
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of islands, however, that runs up the centre, as well as a considerable Hocks of the 

num bel' of islands, both large and small, near the eastern side, conceal islands, 

much of its true size. The islands in general are low and have a some-
what irregulal' outline. Those in the southern part are composed of a 
dark greenish-gray felspathic sandstone, with a decided slaty cleavage, 
in places corresponding to certain distinctly alternating bands of 
grayish-green colour, which show a prevailing dip to the east < 5° to 12°. 
Under the microscope, the rock is seen to be a felspn.thic sandstone Litholog·ica. 

made up of orthoclase, quartz and plagioclase, imbedded in an abund- cha.l'actel'. 

ant felspathic matrix, much of which has been decomposed to yellowish-
green sericite. This slaty graywacke evidently occurs in a series of low 
undulating troughs, for on the west shore in the vicinity of perpendicu-
lar rocky cliffs, asomewbat similar rock is seen dipping N. 700 W. <12°; 
while still further north along the same shore the dip is S. 70° E. <3°. 
A hand specimen of the rock from these cliffs, shows a dark greenish-
gmy mther fine-grained, felspathic sandstone weathering to a deep 
brown colour. Undel,the microscope it is seen to be composed of 
angular, subangular or rounded grains of quartz, orthoclase and 
plagioclase, imbedded in a ground mass relatively small in quantity, 
composed of a confufed aggregate of minute yellowish-green sericite 
scales. Occasional fragments of zircon are present and a considerable 
quantity of iron ore, some of which is ilmenite, as it is seen 
1tltering to leucoxene. A large amount of chlorite is present in irregu-
lar scales and plates scattered through the rock, and this, together with 
the sericite and iron ore"give the rock its prevailing dark greenish-gray 
colour. 

The islands in the northern part of the main body of the lake are Islands in 

composed of more massive and quartzose sandstones which as the northern , , part of lake. 
Obisaga Narrows is approached, assumes more closely the appearance 
and composition of the prevailing arkose, 

On the north-eas t side of the hill, near vVendabin's house, to the Flesh-red 

north-west of Lady Evelyn Ll1ke, the arkose shows massi ve beds of a arkosl'. 

pale flesh-red colour. To the eye the rock closely resembles a granite, 
but under the microscope its clastic character is clearly seen, 
and the texture varying considerably in different parts of the sec-
tion. Quartz, orthoclase and plagiocl ase are thickly crowded together 
and are connected by comparatively little sericitic matrix. This can, 
however, be seen forming at the expense of the felspar. There has 
been SOlle enlargement of the grains by subsequent growth, so that in 
spite of their clastic character they often interlock with irregular 
sutures. '1.-

;t Annual Report, Geal. Sm·v. Can., vol. V. (:\'.S.), p. 68 F. Section, No. 25. 
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'Country To the west of Lady Evelyn Lake, the country is comparatively flat 
westo(Lady 
EveJyn JJake. ror a considerable distance, and is composed, for the most part, of a fine-

Quartzite-g-rit 
,of j'I'Inple 
.Mountain. 

'Obisag-a 
Narrows. 

grained, somewhat massive dark, greenish-gray greywacke. This 
merges gradually upward into the coarse quartzite-grit or arkose, 
that constitute the range of high hills of which Maple Mountain (so
called by Dr. Bell ill 1888), the highest part, is situated almost directly 
ovel' the westel'll border of the Lake Temiscaming Sheet. Specimens 
of the rock obtained by Dr. Bell, in his ascent of the mountain from 
the east side, showed the lower portion of this arkose to be a rock not 
unlike a rather fine-grained granite. This is interlaminated with small 
greenish bands in which sericite is relatively much more abundantly 
developed. The rock was examined by Dr. G. H. -Williams and shown 
to be an arkose sandstone, although the grains are mostly angular and 
often much fractured. They consist of quartz, orthoclase and plagio
clase. Neither mica nor chlorite occur in this section, except as a 
component of the sericitic groundmass, which is somewhat abundant. 
Stains of ferric hydroxide are plentiful and impart the reddish colour 
to the rock. At the High Pond on Maple Mountain, the rock is a 
pale yellowish-gray quartzite, showing distinct, more or less rounded 
pebbles, which in appearance closely resemble their matrix. Sericite 
is also abundant, visible to the unaided eye. The microscope shows 
this rock to be composed of angular, or but slightly rounded grains of 
granitic quartz, full of fluid inclusions, which are embedded in a ground
mass of sericite and finer quartz fragments. These quartz grains or 
fl'11gment,s differ greatly in size, but arp. under a millimeter in diameter. 
Felspar substance is now rare, although once presen t, it seems 
under the influence of dynamic action to have passed into sericite 
or muscovite. In a matrix of this character medium sized 
pebbles are embedded. These differ from the matrix principally in 
having a more silicious groundmass, i.e., they are freer from the seri
cite. They are, however, coated with a membrance of sericite, as is 
apt to be the case with squeezed conglomerates or grits. The ['ocle 
shows distinct evidences of the action of pressure, and the development 
of its mica is probably due to this agency:" 

At the Obisaga Narrows, the pale greenish-yellow or pale flesh-red 
arkose forms perpendicular cliffs on the south side, a talus of angular 
blocks lying at the foot. It occurs in thick, massive, much jointed 
beds dipping to the south-west <28°. This rock occupies the shore on 
both sides of the narrows, extending beyond for a distance of 
abuut three-quarters of a mile, where it gives place to and is underlain 
by the banded slate. There is again a gradual transition downward 

"Annual Report, Geol. Surv, Can., vol. V. (N.S.), p. 63 F. 
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through a massive and compact slaty greywacke into the readily cleav
able and thinly bedded, distinctly banded slate beneath. This succes
sion may be well seen on the south shore of this portion of the lake 
about three-quarters of a mile west of the Obisaga N anows. The pre
vailing topography of the country to the eastward undergoes a marked 
change in outline and from the narrows, known to the Indians as 
Obashingwakoka, to the point where the lake turns abruptly to the 
northward, the shores on either side, especially that to the south, are 
low and marshy, with only small hillocks, points and beaches of 
yellow sand. The lake is correspondingly shallow, with but a nanow 
channel among water-weeds. 

Before entering the portion of the lake known to the Indian" as Northern 

Ko-ko-ko-wa-bikon, and often referred to at the present time as the £~~f~oE~!lyJi; 
lYIn,ttawapika, (although this name should rightly be restricted in its Lake. 

application to the immediate vicinity of the outlet of the lake) the 
water is divided into two channels, separated from one another by an 
intervening low swampy island. The channels on either side are only 
about thirty feet in width and both of them show a considerable 
current, which is likewise sensibly felt in some of the shallower and 
more obstructious portions to the west. A mass of diabase of dyke-
like aspect crosses the eastern point of the island, forming the rocky 
banier broken through by the waters of the lake. The diabase band, 
(which is an extension to the northwo.rd of the large or main mass of 
similo.r rock), is o.bout a quarter of a mile in width, and runs parallel to 
the lake forming its immediate westerh shore-line for the greater part 
of this last stretch before emptying into the Montreal River. This 
western side is, as a rule, Rteep and precipitous and the basin occupied Steep cliffs on 
by the waters of this part of the lake has been excavated, for the most western side. 

part, along the line of junction between the diabase and the neighbour-
ing slates exposed on the east side These slates are banded and rise into 
rather prominent and steep eminence, the beds dipping to the east at 
low angles. The contact between the two rocks is well exposed 
at a point on the west shore about one mile and a ho.1£ south of 
the outlet. The diabase is distinctly intrusive through the slates, dis· 
turbing and altering them, while veins of quo.rtz containing dissemin-
ated sulphides fill the irregular fissures formed during the irruption . 
At the outlet, the slates present beautiful alternating colour-bands of 
greenish and purplish shades running with and indicating the lines of 
strat.ification, the dip being to the south-east < 18°. The outlet shows 
a series of small rocky islets composed of these slates between and over 
the outcropping ledges of which the water pitches in a fine cascade 
about twenty-five feet in height. The presence of this chute with its. 
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rocky environment suggested the name Mattawapika, by which this 
locality is known to the Indians. 

LAKE TmnSCAMING (HAILEYBURY P.O.) TO BAY LAKE (ON MONTREAL 

RIVER). 

Routes from From Haileybury, situated on the west side of Lake Temiscaming, 
f[:~lt~I~2 to ill the township of Bucke, to Bay Lake, on the Montreal River, there 

are two alternative routes. The shorter and more direct, by Sharp 
and Loon lakes to the north-east end of Portage Bay, is, however, that 
least used, chiefly on account of the greater length of the portages. 
But apart from this, the route offers many advantages over the 
other. The portage from Haileybury (Matabisataganing) to Sharp 
Lake is by a tolerably good wagon-road, a little over six miles in 
length, that crosses a somewhat flat country, with, however, a general 
slope towards Lake Temiscaming. The rock beneath is concealed by 
what seems to be a good depth of soil, composed chiefly of clay, 
although in the vicinity of Sharp Lake there are occasional outcrops of 
the greywacke slate. The forest growth in this interval is chiefly 
remarkable for large specimens of both cedar and poplar, probably the 
£nest noticed in tho whole district. 

Sharp Lake. 

I'ortaae to 
Loon .Lake. 

Sharp Lake (Agwasabanishing) is comparatively narrow, running 
north-and-south, and a little over two mile~ in length. The northern 
portion presents occasional outcrops of the well banded slate, dipping 
in a northerly direction at an angle not far removed from the 
horizontal. On the west shore of the lake, in clolle proximity to the 
slate exposures at the first narrows south of the portage, and extending 
for a distance of a quarter of a mile, are outcrops of a medium-textured 
greenish and greenish-gray diabase, which evidently forms the exten
sion in: this direction of the large mass that runs towards Lake Temis
earning and the Montreal River. The southern half of Sharp Lake has 
low, sloping shores, which are for the most part densely wooded and 
Rhow no rock eXpOS1Jres of any kind. 

The portage to Loon Lake, starts from the bay on the west side near 
the ~outhern end of the lake, and is nearly two miles in length, passing 
through a level country underlain by coarse sand and gravel. 
Loon Lake itself is only about three·quarters of a mile in length, of a 
rudely oval outline, exhibiting low swampy shores, composed for the 
most part of coarse sand with no outcrops of rock. The Indians call 
this lake Ka-mang-onsiwing. The porLage from Loon Lake to Bay 
Lake is about two miles and a h,aJf in length, and also runs through a 
comparatiyely level stretch of country, apparently underlain by 
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diabase. A portage between a quarter and half a mile in length 
separates Sharp Lake from :Mud Lake (Ka-wabijish-keewaga) into 
which it drains. This is somewhat larger in size than Sharp Lake, 
though very shallow, and has the same general direction. The shores of 
:Mud Lake are low, and there is not a single rock exposure throughout :Mud Lake. 

the whole exter,t of the shore-line, which con8ists of coarse sand and 
rounded boulders. The portage from ~fud Lake to the Montre,"l 
River is a little short of half a mile, running through a sandy flat 
between hills of diabase, which rock occasionaly, outcrops close to the 
path. To the north and east of .Mud Lake there are several small 
Ia.kes, most of which drain north-eastwards towards Farr Creek. 
Bass Lake is a beautifully clear and limpid sheet of water, and is Basij Lake. 

apparently fed by springs. This lake is almost on the same level with 
.:Ylud Lake, into which it empties, and from which it is separat.ed by a 
short portage. 

The portage to Clear Lake, at the head of the west branch of Farr Cleal' Lake 

Creek, starts from the north end of Mud Lake, about an eighth of a S~~aganaga 
mile south· east of that going to Sharp Lake, and is over three-quarters Lake. 

of a mile in length. It passes through woods composed chiefly of 
poplar and soft maple, and over ridges of greenish diabase or gabbro, 
the summit rising about two hundred feet above l\1.ud Lake. Clear 
Lake, as well as the much larger one to the Horth-east, into which it 
empties, and which on account of its numerous islands and bays, is 
-called Sasaganaga Lake, are surrounded on all sides by well wooded 
ridges composed of diabase and gabbro. Fragments of the banded 
slate were noticed embedded in the eruptive. Both these lakes and 
the stream which forms this outlet, constitute portions of a route to 
Lake Temiscaming which is now practically abandoned. 

LAKE TEMAGAMI. 

Thiil name is of Chippewa derivation, meaning "deep water." Lake 

O h T . r d T . f TemaO"am t er names, emagammg, emagamang an amagammgue, 0 ten 
applied to it, are different methods of spelling the same word, 
while the additional ending" ing" or "ingue" is simply a locative affix 
denoting" at" or "towards the place of." 

In shape, the lake presents long and often branching arms reaching 
out in various directions from a somewhat stunted body. The wain 
part of the lake, which occupies an approximately central position with 
regard to the different large bays, covers roughly an area of about 
twenty-five square miles, although the greater portion of this space ig 
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dotted with islands, some of which are of large size. The water super· 
ficies of the various large arms represent an additional seventy.five 
square miles, making a total of one hundred square miles. It has a 
general north·and·south direction, and its greatest length, from the 
southern end of the south·west arm to the northern extremity 
of -Whitefish Bay, is twenty·eight miles and a half in a straight 
line, although the most direct canoe channel between these two 
points measures thirty miles. In width, from the western 8hol·e 
of the main body of the lake to the portage running to the Oari· 
bou Lake portage, it is sixteen and a half miles in a direct line. The 
most important of the many bays that form so large a part of this 
lake, is the North·east Arm, extending from Point Matagama to the 
Oaribou Lake portage, a little over twelve miles, in a direction about 
N. 60° E., and varying in width from half a mile to a mile. To the 
south of this, Muddy ,Vater, Oruss and Portage bays indent the east· 
ern shore·line, the first·mentioned being ahout four miles long and 
half a mile wide. The South Arm lies almost directly north·and·south, 
and is about seven llliles in length, from a mile to over two miles in 
width. The southern and south·eastern shores present a series of 
smaller bays, the largest of which affords an exit to the chief outlet of 
the lake, a steep rapid known as the Temagami Ohute, separating these 
waters from those of Oross Lake. The South·west Arm is almost 
completely cut off from the main lal{(~ by Narrows Island. The con· 
necting channel to the south-east of this island, is very narrow and 
crooked, -while that between the island and the western mainland has 
a width of a little over an eighth of a mile. From this narrows the 
bay extends for about three miles, gradually bending around to the 
south, which trend is maintained for a little over six miles further, 
when it branches into two smaller bays, one running to the south·west 
and the other to the south·east for a distance of about two miles in 
each case. The width is very variable, in some cases the shores being 
separated by a distance of over two miles, while in the more contracted 
portions they usually approach within a quarter or a half a mile of one 
another. 

North Arm. To the north, the largest extension has been called the North Arm, 
from iLs general trend. Nearly eight miles north of the Hudson's Bay 
Oompany's post, this arm is divided into two subsidiary bays, the eastern 
one being known as Ferguson Bay, running towards the inlet from 
Annima·nipissing Lake, a distance of nearly five miles further j while 
the western extension runs a little west of north for about eight miles, 
being again subdivided at the upper end into two parts known as 
Whitefish Bay and Sharp Rock Inlet. The latter portion is almost 
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completely separated from the rest of the lake by Deer and Beaver 
islands, leaving narrow and cr00ked channels at either extremity, in 
which more or less current is usually discernible, especially after 
violent winds from the south. 

Between the North and North-east arms, there are several minor B(tys between 
. d . I IT k k Y L . d S . b North (tnd m entatlOns, tnown as ",-0- 0- 0, oung oon an pawmng ays. North-east 

Of these the first-mentioned is the largest, running in a direction a (trms. 

little east of north for a distance of about four miles, and receiving at 
its head the waters of a rather large lake bearing the same name. 
The North-west Arm (Wusldgama) runs a little west of north, with an 
average width of over half a mile, for a distance of a little over four 
miles from Naipaga Point, when it changes abruptly to the west, 
which general course is maintained, with sligbt deviations, for a fUl'-
ther distance of nearly three miles and a half. 

Like other lakes of t.he Archrean region, this is characterized by great Va:st num ber 
. l' f . h l' d b h b f' 1 d . h of lslitud,. lrregu anty 0 Its s ore- me an y t e vast num er 0 IS an S WIt 
which it is filled. These islands vary in size from mere rocks to some 
which are several square miles in area "nd complex in form. As shown 
by the detailed survey of the lake, there are over thirteen hundred of 
these islands scattered over the surface, the main body of the lake 
especially containing a large number. 

The most important factors that have determined the distribution of 
land and water, are the strike of the foliation or planes of pressure
cleavage and the unequal resistance offered during the progress of 
erosion by the different varieties of the surrounding rocks. The 
various bays or arms have been excavated for the most part in the 
slaty bands, in a direction corresponding with the strike of the foliation j 
while the shore-lines frequently and for long di.stances are composed of 
the hard and unyielding massive diabases or gabbro. As a rule, the Shores of lake 

b 1 f h 1 k h · h d I' I . 11 h as (t rule steep an {8 0 tea e are 19 an roc ry, 111 many paces, especJa y were the (tnd I'ocky. 

diabasic rocks prevail, raising in cliffs from a hundred to two hundred 
feet in height. Marshy tracts are few and small, and with the exception 
of occasional reefs, the water is comparatively deep to within a very 
few feet of the shore. Sandy or shingle beaches are, as a rule, rather 
rare and of small extent, although at the northern end of the lake, 
forming the northel'll shore of Sandy Inlet (Kawaminashing) there is a 
fine sandy shore. 

The deepest of a few soundings made, at a point within about D Lh f I k . "P 0 a e. 
thirty chains of the western shore of the main body of the lake, was 
167 feet, while another within about half this distance from the same 

18 
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shore, showed 127 feet. About mid-channel between Bear Island and 
the group of islands opposite to the west, the depth varies from 75 to 
85 feet. Several soundings taken at various places about the central 
part of the channel of the North-east Arm, clearly showed the existence 
of a deep and practically unobstructed navigable channel to within a 
short distance of the portage to Oaribou Lake. The greatest depth was 
found about a mile south-west of Broom Island, 120 feet, while in the 
centre of the large open space about three miles and a half from the 
Oal'ibou Lake portage the depth is only 95 feet. At the several con
tracted places along the course of the channel the water is much 
shallower, the depth opposite the mouth of the Tetapaga Lake being 
only 51 feet, while in the narrows, about a mile and a half from the 
portage, the depth is only 29 feet. The water of the lake is pure and 
clear and of a light sea-green tint, while the fish, chiefly trout, white
fish, bass, pickerel, pike and ling, are noted for their size and quality. 

Clastic rocks The clastic rocks exposed on the shores of this lake include at the 
~h~~:;~fol~ke. base the usual and widespread breccia-conglomerate. This rock has 

already been described, and here presents no unusual features 
requiring special mention. Here, as elsewhere throughout the region, 
it passes upward through a massive dark-greellish greywacke 01' 

felspathic sandstone, comparatively free from the larger fragments or 
pebbles, into a banded slate which is the highest mcmber of the 
Huronian noticed in the tract of country immediately bordering this 
lake. Al.ong the North-east Arm, the prevailing rock is a light 

Sericite
schists and 
dolomites. 

greenish-gray sericite schist containing a great deal of quartz in the 
form of small lenticular patches and veins running parallel to the 
foliation . Interlaminated with these hydromica schists are rudely 
oval patches or masses of a light greenish-gray silicious dolomite. The 
quartzose impurities are arranged in narrow vein-like forms which 
reticulate in all directions through the mass, so that when subject to 
ordinary weathpring processes these stand out in relief, leaving irregular 
hollow interruptions composed of the softer and more easily dis
tinguished material. One of these masses occurs on the smaller point 
to the east of the outlet from Hay Lake on the north shore, while 
several were .uoticed along the lower purtion of the outlet from Teta
paga Lake as well as at several points along the shore in this neighbour
hood. A large lllass occurs on some islands a little over half a mile 
west of the portage into Caribou Lake. The sericite schist curves 
around these ovoid masses of impure dolomite, the latter having been 
but little deformed by the pressure which has tilted and altered the 
schists: 
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These hydromica schists or slates have evidently resulted from the Origin ~f 
. hydrOlmca 

shearing and decomposition of the Huroman slates, due to the close schists. • •• J 

proximity of the two large masses of granite that oc::ur to the north and 
south of this bay. It seems probable that these two masses of granite 
are united at a short distance below the present surface, and that the 
schists therefore occupy a comparatively shallow and narrow trough of 
highly inclined strata which have sagged down somewhat into the 
originally plastic mass beneath. This supposition best explains the Origin of. 

b d f h . d f . . d quart7.·velfis . .a un ance 0 t e quartz vems an masses 0 pegmatltlC or secon ary 
origin, as well as the extreme but uniform alteration of the clastic 
material, indicating the former presence of an abundant supply of 
super-saturated and heated silicious waters and vapours connected 
with the intrusion of the granite. On Ko-ko·ko Bay, likewise, the 
clastic rocks have in many places undergone extensive alteration, and 

Fig. 6. the pebbles and fragments of the pre

PEBBLES II\' SEBIOITE SOHIS~', 
KO ' KO'KO BAY. 

these offering more effectual 
softer matrix has yielded. 

vailing breccia-conglomer'ate are em
bedded in a highly squeezed sericitic 
or chloritic matrix, which has a flow
like arrangement round the inclusions, 
caused by the greater hardness of 

resistence to the pressure to which the 

Throughout the whole of the southern part of the lake, the numer
{lUS and wide exposures" almost without exception, show the granitic 
and diabasic pebbles and fragments characteristic of the basal breccia
conglomerate; but in some places the massive greywacke occurring 
above is present, while in occasional localities at the north-west point 
of High Rock Island and the north-western part of Cross Bay, the 
still highet· banded slates rise into hills of more than a hundred feet. 

The most distinct and persistent structural feature which obtains in Distinct 1 
. stl'uctura 

the more massive forms of the greywacke and breccia· conglomerate, is a feature in 

f 1·· 1 I t 1 h' I' I rocks. pressure- olatlOn or c eavage. n mos paces t ere IS Itt e or no 
sign of stratification, especially in the basal beds, the pebbles and frag
ments being irregularly distributed in a massive and compact matrix, 
but the colour bands of the overlying slates are a certain criterion of 
sedimentation, and these show plainly that the various clastic 
rocks lie in low, broad undulating folds, dipping for the most 
part at gentle angles. The development of the foliation seems to have 
been determined by the pressure exerted during the intrmioll of the 
large masses of irruptive material with which the clastic rocks are so 
'intimately and so frequently associated. The breccia-conglomerate 
greywacke and banded slatE'S are very evidently graded forms of 

18k 
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the same rock, differing only in their relative degrees of coarseness. 
In origin they plainly represent pyroclastic material, and may be 
connected generally with the irruption of the massive plutonic rocks, 
although the clastic rocks have very evidently been disturbed and 
altered to a certain extent during the progress of their irruption. 
Such structural relationship is not, however, inconsistent with known 
facts of contemporaneous volcanic action, the associat.ed volcanic ejecta
menta being frequently pierced and altered by dykes and masses of 
the parent plutonic. 

The irruptive rocks present on the lake comprise diabase, gabbro and 
granite. The diabase and gabbro are usually intimately associated in 
the same mass, differing only in their structure, which is sometimes 
macroscopically apparent, but, as a rule, only under the microscope. 
In composition they are made up chiefly of plagioclase and augite, the 
latter usually showing incipient alteration to green trichroic horn
blende, while occasionally, especially in the vicinity of certain small 
shrinkage-cavities, the reddish-brown augite is completely decomposed 
to hornblende that has assumed the actinolitic habit. Usually biotite 
is present, sometimes in considerable quantity and some allotrio
morphic quartz, filling in the interspaces betw('en the other constitu
ents. Ilmenite, showing the characteristic alteration to leucoxene, 
pyrite, chalcopyrite and pyrrhotite, may also be noticed. A portion 
of the north-east shore of the main body of the lake, presents exposul'Ps 
of coarse flesh-red granitite, forming the extension in this direction of 
the mass which covers so large an area to the north-east. The rock is 
exceedingly coarse and massive, often pophYI'itic, the phenocrysts being 
mostly Oarlsbad twins of orthoclase, often from one to two inches in 
diameter. The biotite, originally present in small quantity, has been 
almost wholly converted to chlorite. The whole mass if; int,ersected by 
numerous, often large, dykes of pegmatite and fine-grained felsite. 

Lakes in area In the area immediately surrounding Lake Temagami are several 
Rl1l'l'ounding- small lakes, some of which are worthy of brief description. The largest 
Lake Temag-
ami. of these, Obabica (Rocky Narrows) Lake is about fifteen miles long. with 

an average width of over three-quarters of a mile. The inlet, and 
the outlet, are situated within three quarters of a mile from one 
another, on the west side, near the northern end of the lake. Two 
short portages, nearly half-way down the lake on the east side, afford 
an entrance through a small lake into the North-west Arm of Lake 
Temagami. A short portage separates this lake also from Wawia
gania or Round Lake, which extends beyond the western boundary of 
the map, constituting an important link in a canoe-route towards the 
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Sturgeon Rapids, and thence to Wahnapitre Lake. In the northern 
portion of Obabica Lake, the rock exposed along its somewhat flat 
shores, is the banded green slate, the light-and dark-greenish bands 
indicative of the bedding dipping E.N.E. < 120 to 150

• Diabase comes 
out on the eastern shore to the south of the small bay on the route to 
Lake Temagami, while the breccia-conglomerate in very massive beds, 
out-crops all along the eastern shore in the southern part, and the over
lying evenly banded slates at one point on the western shore, form 
nearly vertical cliffs of considerable altitude, with a north-westerly 
dip < 30. 

The immediate shores of Round Lake are low, that on the south Round Lake. 

side exhibiting a good many low hummocks of slate, with intervening 
swampy stretches. The western shore to the north of the outlet are 
formed by comparatively high cliffs, the lower portion of which, up to 
a height of about fifteen feet above the water, is composed of a .green, 
well banded slate, dipping at a low angle (about 30) to the west, while 
superimposed upon this, probably as a sill is a massive greenish diabase 
containing abundantly disseminated pyrite. The northern shores show 
only one exposure of slate, the intervening spaces being low and 
swampy. 

Gull Lake (Gyasgosenda), to the west of the main body of Lake Route from 

T . f f h d' Gull Lake to emagaml, orms a part 0 t e most Irect canoe-route across country Wahnapitre 

to Wahnapitre Lake. Three different routes may be take.n from Tema- Lake 

gami to Gull Lake. Tpe most northerly is made up of two portages and 
an intervening small lake j the first portage leaving a small bay on the 
west side of Lake Temagami, a short distance south of Naipaga Point 
at the entrance of the North-west Arm, while the second portage 
debouches on the extreme northel'll end of Gull Lake. A second route 
and the one most frequently used, conRi~ts of a single long portage, 
which goes up a gully on the west shore of the lake directly- opposite 
the Hudson's Bay 00.'8 Post, while a third leaves the South-west Arm, 
about two miles south-west of the narrows, and passing through two 
lakes, comes out on the east side of the southern half of Gull Lake. 
The canoe-route thence to the Sturgeon River has seven portages, none 
of which are of any great length, while the lakes encountered, Turtle, 
Manito-peepage and Wawiashknshing, are all of them rather large and 
important. 

On the north-west side of Gull Lake, the rock is the grey wacke slate, Rocks on 

while the eastern shore, as well as the southern part of the lake, show north-we"t 
" side of Gull 

outcrops of the maSSive gl'eenstone (diabase and gabbro). The contact Lake. 

between this irruptive diabase and the associated slates, on the most 
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northerly of the canoe-routes entering Gull Lake, comes in near the 
south-west end of the first portage from Lake Temagami, the dark 
greenish-gray felspathic slates in conjunction dipping S. 70° ,V. < 65°. 

From this poin t the line of demarcation curves around to the sou th
west, striking thfJ east shore of Gull Lake about three-quarters of a 
mile from ~he north end. Crossing Gull Lake, the islands in this por
tion of which are composed of slate, it leaves the bay, running to the 
south-west immediately north of the narrows. To the south, the con
tact between the greenish felspathic sandstone and breccia-conglomerate 
leaving the west shore of Lake Temagami, about three quarters of a mile 
south of the narrows at the entrance of the South-west Arm, crosses 
the first portage on the most southerly of the three routes to Gull 
Lake. Thence, with a south-westerly strike, it cuts >tCl'OSS the southern 
ends of UuJl and Turtle lakes, and running to the east of Nlanito
peep agee, and parallel to its general trend as far as its southern 
extremity, where it turns abruptly to the west, crossing the southern 
end of this lake, and the small lake on the route immediately to the 
west. The slates and felspathic sandstones in conjunction with this 
greenstone are all hardened and otherwise altered in the immediate 
vicinity of the contact, while the pressure-deavage which is the only 
visible stl'uctUl'al feature, conforms with the line of outcrop of the 
diabase_ 

Ko-ko-ko, or Night Owl Lake, enters the northern end of a narrow 
arm or inlet, which bears the same designation, running in a northerly 
direction from the main body of Lake Temagami. The shores exhibit 
excellent exposures of the breccia-conglomerate on the east side, 
with which rock is associated an overlying compact £elspathic sand
stone. These are penett'ated by a massive intrusive greenstone, 
chiefly diabase in composition and structure, which occurs in a large 
mass coming out on the north-west side of the lake. 

Young Loon and Spawning lakes enter smaller bays off the east side 
of the main body of Lake Temagami, the latter, together with McLaren, 
Commanda and Hay lakes, forming It canoe-route, which, with short 
intervening portltges affords a means of communication between this 
portion of the lake and the N Ol'th-east Arm, near Broom Island. With 
the exception of Hay Lake all are surrounded by hills of a coarsely 
crystalline flesh-red granitite, composed chiefly of flesh-red felspa!', 
grayish-white quartz and a sparing quantity of chlol'itized biotite. 
Occasional exposures are rather fine-grained, and contain proportion
ately a greater amount of the coloured constituents, while, on the 
other hand, the coarser-grained material is almost entirely free from 
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he bisilicates. At one point near the south end of Young Loon Lake, 
a dyke of dark-greenish compact material was seen cutting the granite 
and running N. 280 E. The contact between the mass of granitite and 
the sericitic schists exposed to the south on Hay Lake and the North
east Arm of Lake Temagami crosses about half way over the portage 
between Oommanda and Hay lakes. 

Tetapaga Creek which enters the North-east Arm of Lake Tema Tetapaga 
. I' 1 '1 fBI I d d . Creek. gaulI, a Itt e over two mt es east 0 room s an , serves to ram ' 

Tetapaga and Vet'milion lakes, which, togdher with two small beaver_ 
ponds and Kanichee-kinikisinik Lake bflyond, form a short and direct 
canoe-route to Net Lake. From the east end of Tetapaga Lake a port-
age runs to Turtle Lake, which empties into a bay on the south-west 
side near the lower end of Net Lake, and a short carryover some 
ledges of sericite-schist, from the south side of Tunle Lake, affords an 
entrance to the North-east Arm of Lake TeLOagami to the north of 
Ferguson Mine Point. Tetapaga Creek, which runs in a south-westerly 
direction, is navigable for canoes for a distance of over a mile from the 
lake, and a portage of less than half a mile on the south-east side of 
the stl'eam, is all that intervenes before Tetapaga Lake is reached. 
The rock exposed along the river is the dark greeni~h-gray and green-
ish hydromica and chloritic schists, striking from N. 50 0 E. to N. 60 0 

E., and dipping to the north-east < 60 0

• These schists are interfoliated 
with occasional large oval patches or areas of a rusty weathering 
silicious dolomite. 

On Tetapaga La.ke, the rock is, for the most part, a light greenish- Rocks on 

b
O"ray sericite-schist, nearly vertical in attitude, and with a strike of N. Tvetap~l('(a and 

erilll lon 
78 0 E. On Vermilion Lake the rock is very similar in character, but Lakes. 

has an average stlike ofN. 57" E., dipping to the south-east < 80"; 
while on the sout,h-east shore, a quartzose slate contains beds of red 
hrematitic matter intet'!aminated with othel's of finely granulat' magne-
tite. In places the rock ii:l associated with chlorite, and is greatly decom-
posed, showing large quantities of pyrite and pyrrhotite, the Whole 
striking N. 700 E. and dipping south-east <75 0

• On the portage 
rUlllling northwards from the beaver-pond that lies to the north-east 
of Vermilion Lake, the rock exposed is a light greenish· gray sericitic 
schist, striking from N. 44 0 E. to N. 590 E., and dipping south-east 
< 700

• 
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LIST OF ELEVATIONS. 

The following elevations were obtained from a careful compilation 
of the profiles of the Canadian Pltcific Railway, the Northern and 
North-western Division of the Grand Trunk Railway, the location 
survey of the Nipissing and James Bay Railway, together with a list 
published in 1860, by Thomas C. Clarke, C.E., in a report on the sur
veys of the Ottawa Ship Canal. These were corrected by a comparison 
with the recently perfeoted levels of the United States Lakes Survey, 
M published by Mr. L. Y. Schermerhorn in the American Journal of 
Science, April, 1887. 

The heights of the various lakes on the Mattawa River are from a 
list compiled by Mr. James White, Geographet' to the Geological Sur_ 
vey of Canada. * 

Elevations marked thus (-);) have been deduced from actual levelling, 
while the others have been determined by means of the aneroid 
barometer checked at frequent intervals. 

All heights are in feet above mean tide water a t Quebec. 

Miles from 
Montreal. 

318 
324 
330'1 
336'9 
343'9 
347'9 
357'5 
360 
363'5 
373'0 
378 
386'8 
389'7 
397'4 
406 

1. Elevl,tions on Ccmadian Pac~fir. Railway (iii (,in Line.) 

Mattawa . ", .... . . ...... .., .. ,., . . , ..... .... . 
Calvin . . , , . . , .. , . .. . . . . . . . . . . . . . . . .. . ,. " . . . ......... .. . 
Eau Claire" ...... , .. ,.. ' .. , ... . . . ............ . 
Rutherglen ... , , . . . . . . . . . . . . . . .. , . .. '. . .. . 
Bonfield., . . ..... .. , .. , ... , . , ... , . .. . " , . . ... . ... .. . . 
Nasbonsing., , "., . ' , .. ,. " . "' . "., .. " . . ' 
Thorncliffe , , ... , , " ,.', . . , . . ' , .', .. '.',.,." ... ' .. . ',. 
Nipissing JUllction ., .. ' . . . . .. , . , . . . , . . " . , ... . , . .. , . . . 
North Bay., ... "." . . . "." . , . .. , . ' .. " .... . . 
Beaucage .. ,."" .. " .... ".,' . ' . . . , .. ' ... . , ' .. .. , . . 
Meadowside ...... , . , , , . . ,. . ' . . , ... ' , . , . , , . . . ... .,. 
Stmgeon Ft<]]s. . . . . .. ' .. . '" , "' ...... , ' . . , . . 
Cache Bay.,. ., .. , .. "., .. . ' .. ,' ." . " . . , . . . ..... ,'. 
Verner .. , .. ,., ",... . . . ,' .',. . . ' ..... , .. ', 
Warren...... . .. .. ... . .. . .. .......... .. 

Height in 
Feet. 

*564 
*696 
"591 
"837 
*782 
*785 
*699 
*674'6 
"659 
*673 
*661 
"685 
"'652 
*669 
*689 

* See Trans. Roy. Soc. Can., 2nd Series, vol. 1., Sea. VI., pp. 188·189. 
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Miles from I Height in 
Junction. Feet. 

------------------------------ -.-----. 

11'25 
24'30 

37'95 
38'67 

45'77 

2. Elevations on the Ganadiwn Pacific Rail~vay 
(Temiscaming Bmnch.) 

.J unction. with ~hin Line ..... . ...... ............ ...... '1 
Snake Cleek Sldmg ........ , , , .. , . . . . , ... . . , ... , . . . ' , .. . 
Lumsden Station and Siding .... , , , . ... , ..... . ..... , .. .. i 
Kippawa Junction ... , ..... , . , , , .... , . , , . , , , . , , 
Gordon Creek Station .. , . , , , , , . , .. . . . .. . . . , ... , , , ... , . . . ' 
Lumsden Mills Siding. , . , . . . . . . .. .. . .... , , .. , .. . 
Bridge over Long Lake,., .. , , .. . , ...... , ,. , .. . . , , ...... ! 
Bridge over "Y" Lake .......... . . , . . . . . . . . , . . .. . . . ' , 
Kippawa Station and Siding, .. ,. . . ,. . ........ ".' .... 1 
Kippawa Lake Dam ... , ........ , , . . . .. .... , , ... , . , ., , . . . 

*571 
*543 
*551 
*580 
"593 
*801 
*831 
*8G1 
"S85 
*883 

Miles from 
Toronto. 

Height in 
Feet. 

216'9 
219'6 
223'3 

3. Elevations on Grand T",mk Rail~v{£y 
(N. &: N. W. Division.) 

Crossing with the Nipissing and Nasbonsing Railway .. , , . 
Callander, "., .. , ., .. , ....... ....... ,., .. "., ... " .. 
Ni pissing Junction. , . , , .... . , . , .. , , .. , .. , . , ........ , , .. . 

*743 
"670 
"674'6 

High Mean Low 

4. Elevations on OUaw{£ Rive?" 

Ottawa River Junction with Mattawa River (1859. 
(1890. 

" " (1891. 
" " \1892. 
" " \1893. 

foot of L a Cave Rapids ... , .. , , ...... , . , .. . 
head of La Cave Rapids, , , , , . 
foot of Les Erables Rapids, ... , 
head of Les Erables Rapids .... . 
foot of Mountain Rapids ... , ...... . ", . . . 
head of Mountain Rapids .... , , .. , . . ..... , 
foot of Seven League Lake, , , , .... , , , .... . 
head of Seven League Lake , . , , .. . .. , .. ,. 
foot of Long Sault Rapids .. , , . , .. , , , , .. . 

" head of Long S!1.ult Rapids ... . ,., ... , .... . 
" head of Long Sault Rapids (1887). , ..... , . , 
" head of Long Sault Rapids (1894) .. , . , .. .. 

Lake Temiscaming below Presqu'He ..... , , .... , .. , ., .' , . 
above Presqu'lIe .. , ..... , .... ," . .. ,' 
below Opimika Narrows ... , ...... . ". 
above Opimika Narrows .. , .. .... .. . . . 
below Old Fort Narrows ... "' .... . . . 

,. above Old Fort Narrows .. 
Lac des Quinze .... , ........ , , . , ... . . , ... , .... . .... , .. 

"Va te . Lev~1. Water. 

feet. 

*509.5 
*509 
*506 
*503 
*507'5 
*509'5 
*519 

feet. 

*520'31 ...... .. 
*532'63 ...... .. 
*533' 13 ...... .. 
"540'13 '''''''' 
*540'13 .... " .. 
*542'63 . ,., .... 
*542'63 ... , ' . . , 
*591'G3 ....... . 
*591 
*591 
*591 
"591 
*591 
*591'8 
*591'8 
*592 

845 

feet. 

"495'2 

'::'4U5'5 
<505 
*506 '31 
*518'63 
*519'13 
*522'23 
*522'23-
*522'73 
522'73 

"577'63· 
*572 
*571 
*577 
"577 
'::577 
*577'8 
"577'8 
*578 
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Miles from 
Montre,,]' High Low 

Water. \Vate l·. 

5. L evels on MattmlJa Rive,'. feet. 

30S'00 
31040 
310'80 
316'25 
316' 30 
316'S5 
317'00 
:lIS ' 20 
318' 30 
319'00 
319'01 
321'65 
321'85 
322'20 
322'35 
323'38 
324' 53 
324'71 
325'18 
325.33 

Mouth of Ma.ttawa R iver ... .. ...... ' , .... ... , . , "509' 5 
Foot of Plein Chant Rapid and Chute . . . .. ' ... . . . " 
Head of Lac Plein Chant .. , .... ' . ' 
Foot of Des Epines R"pids .... " .' . . , . . .. ' . . 
Head of Des Epines Rapids, , , .. , , . . ' . ' . ' , , . , .. ' , .. , 
Foot of Rapide do Le Rose .. , ... , . ' , , . , . . ' .. , , . , , . ' . 
H ead of Rapid e de La R ose , . .. ' .... , .. . " , ' .. . , . ', 
Foot of Rapide des Rachel'S. , . , , . , . . ' , . , . , , . , , . ' , . , , 
Head of Rapide des Rachel's .. .. , , , . ' . ... ' 
Foot of Rapides des Ai!1uille" .. .. , . , . ' , .. ' . . .. . , , . , . 
Head of Rapides des Alguilles." ' . .. ' ". ,. , 
Foot of Chute de P aresseux. , ... " , . . " . ', .. , .. ' 
H ead of Chute de Paresseux . . , , . , , ' . .. . ," . 
Foot of Lit LIe Pal'esseux Rapids, , , . , .... , .. ' , .. , , . , 
Head of Little Paresseux Rapids. , , .. ' . , , , . , 
Foot of Lake Pimisi (Eel Lake) .. , , , . ' , , . . ' , , , , .. , .. , 
Foot of Talon Chute .. .. , . . , , , . , . . , , " .. , . . , . . , . ,. 
Head of Talon Chute .. ' , , . , , , . , , , , . , . , .. .. • ' , . , , . ' 
Rapid below Lake Talon ....... ' .. , ... " . .. ' .. .. 
Foot of Lake Talon . , , , , , , , , . . , , , . .. . .. . , , *639' 3 

to 
332' 34 Head of Lake T,,1on. ' , , , , , . ' . .. .,' . , . .. " . , 
336' 08 Foot of Turtle Lake ... " . . .. . . . , . .. . . , . . , .. , .. . "" 

33~~36} Trout L ake" " .. " " " .. , ..... " . .. ", . , 
347'79 I 
351'98 L ake Nipissing (East Sho!'e), "' . . , .. .. ," . ,' . '" " 

*665'9 

*667'8 

"647'8 

feet. 

*495'2 
"500'6, 
*517 '5 
*517'7 
*523 '3 
*523'5 
*529'1 
"530' 5 
"535' 3 
"535' 4 
'''535 '8 
*535'S 
"569'G 
*569 'G 
*57.7'8 
"590' 6 
*590' 6· 
*G33'3 
"633'3 
*639'2 

*6G4'l 

*665 

H igh Mean Low 
'Vater. Level. W"lel' .. 

6. Levels on Slu1'geon Rive,'. feet. feet eet. 

Lake Nipi ~sing,." "". , ... , ... " ...... " , ., .... , . . ,., <16,17'8 *640'5 
Sturgeon River, below Sturgeon Falls ... "" . . "", . . ,.. 645 

above Sturgeon Falls. , , ....... , . .. . ' , , , 676 
below Sandy Falls .. ... ' . . . , . , .. . .. ' , . , . 680 
above Sandy Falls.. '.. . .. ,., ... .. .... 6n6 
below Rapids .. . " , ... ... , . " .. . . ",. 697 
above Rapids, , . , ' , . ..... ... . , 703 
below Smoky Falls. . ., ' ...... ,." . . , .. , 704 
abo ve Smoky Falls. . ........ . .... ,. "732' 14 "' ... ,. *722 14, 
mouth of Tomiko River . ... . . . . .. " '''736'51"., . . ,' "723 '51 
mouth of Pike River, . , ... , . , .. , .. , . , , . , '740' 60 ' . "725 
mouth of Sna.ke Creek.. ... .. .. ", . .. " ' 748 .. " ... *730 
mouth of T ema.gami River " ., .. " .. ,., . *752 ",. , . ' , ' 735 
a.t mouth of Maskinonge River .. ", . . , " , " 7~5 , , ... "785 

" a t mouth of 'Vawashkashing Creek ... , , . , 815 811 
First Lake (on Maskinonge Riyer}." ...... "" .... , 813 
Second L ake .. .. , , '. " , .... ", . , '.'.,."' ... . " ... . . " 814 
Tbird Lake (Murray Lake}." .... ,., .. ' .. . .. ,...... . . .. 815 
Fourth L ake . ' " " " .. ,. " " .',' . ... " ., ... ' ." . . ,'.' 826 
Maskinonge-wagaming Lake ... .... . , . . ' . . , . , , . ' .... , , , . . 836 
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6. Levels on Sturgeon River-Cont. 

Small Lake (on Kookaganing Creek} .. ..... ..... . 

If II It •.••••••••• '" ••.• 

Kookaganing Lake ............................ . 
McLarp,n River (at foot of portage from Jake} .... . 
Mattagomashing Lake ................... .. ......... . . . 
Small lake flowing into Wahnapitae ....... . ..... .. 
'Vahnapitae L!l.ke .. .. ................ ....... ..... . 

7. Levels on Ternagarni Rive?'. 

High Meltn Low 
Water. Level. Water. 

feet. feet. 

844 
856 
864 
882 
872 
871 
859 
858 

feet. 

Mouth of Temagami River . . .................... . . . . . ... *752 
Island Lake .............. . ............................ . 

. .. ... .. *735 
889 

Red Cedar Litke ........................ ....... ..... . .. . 
Head 01 ,)wift Current.. .. . . . . . . .. . .. . .. . . . .. . . . ... . ... . 
Head of Sand· bar Rapid .. . ........ . ....... .. ......... . . . 
Head of Burnt Portage Rapid . . .. . ................... . 
Head of Rapid. . .. . .. .. . . . . . . . . . ... . . ................ . 
Head of Log-jam Rapid . . ................. . ... . .... , ... . 
Head of Twin.Ral?ids ....... . ... . .... . ............... . 
Head of Flat Rapid. . . . . . . . . . . . . . .. . ..... . ... .. ... . .. . 
Lake Cross ............ . ... : . . . .... .. ...... .. . 

. Temagami Lake ............... _ ..... . . . ..... . .. . 

8. Levels on Marten C1·eek. 

Red Cedar Lake .................. . ........... . .. . 
Marten Creek, above Rapid. . . .. . . . .. ................ . 

" "Swift Current ..... '" . .... . .. ... .. . 
Rapid ......... . ..... '" ........ . 
Swift Current. . . . . . . . .. . .. . ... .. . 
Rapid..... . . . ............... . 

II • • • •••••.•••••• •• • • •••••• 

Falls .... . ... . .... . .... . ....... .. . 
" "Rapids ............... .. .. .. .... . . 

Mat·ten Lake. . . . . . . . . . . . . .. . ..... . . .............. . 
.Small Lake (on lot 6, can. v, Gladman) .. .. . ...... .. . . 

" (on lot 5, con. iv, Gladman} .............. .. . . 
Wicksteed Lake ( Lake} ................... . 
Forks of Boices and Mackenzie Lake outlets ... . ........ . 
Boices' Lake ..... .. .. . ....... . ... ...... ... . 
Lower Red Water Lake .. ............... ' . .... . ..... . 
Upper Red Water Lake . ...... . ... .. ... . .. . .. . ..... .. . 
Mackenzie Lake .... .............. . .. . . . ............... . 
Simpson Lake. . . . . . . . . . .. . . ... . ..... . ........ . . . 
Expectation Lake ......... . ....... ... ..... . .... . ...... . 
Desperation Lake .... . .... .. .......... , . ....... .. ..... . 
Sal vation Lake. . . . . . . . . . .. . . .... ' . . ...... . .. . ... . 
Breadalbane Lake. . . . . . . . . . . . . . . . . . . . . . . .. . ....... ... . 
McDiarmid Lake. . . . . . . . . . . . . . . . . ....... . ............ . 

~~~ht~~~{.e ........ ::::::: :::: ::.::::::::::::::':::: ::::::: 

9. Levels on Tomiko Rive?'. 

900 
903 
919 
930 
936 
951 
957 
958 
959 
964 

900 
903 
904 
909 
909 
911 
914 
919 
920 
935 
936 
936 
990 
990 
941 
944 
956 

1003 
1004 
956 
966 
968 
['83 

1008 
986 
992 
994 
9R1 

Mouth of the Tomiko River .... . ........................ *736'51 . .. ... . . *723'51 
':Tomiko Lake........ . ...... . ....... . .. . .... . ...... ... . ..... . .. 795 
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High Mean Low 
Water. Level. Water. 

9. L evels on 'l'orniko Ril'c,·-Oont. feet. 

Ln,ke Ohebogomog. , .. , . .......... , .. . .. , , ... . . 
On,meron Lake ..... , .... .. ... , ... , ... , ... , ... . . 
Tilden Lakp. . .. , . . . . . . . . . . . . . . . . ... .. . . , . .. , , , . 
Lake lots 6 and 7, con, iii, Gladman, ... , " .. .. , . ..... . . . 
Lake lot 7, cons. iii and iv, Gladman ...... ,. , .. , .. . , ... . 
Kaotisinimigouang Lake ........ , .. ".,' .. 
Poplar L ake .... . .. , ... " ..... . . .. .. , .... . .. ... , .. ... .. 
South Spruce Lake, .... .. ..... ... . . . . . . . . ... ... . . ... . 
North Spruce L ake .... .... , .. ... , .. , .. . .. .... . 

10. Levels on Otte?·tail RivC?·. 

Mouth of Ottertail River, on Lake Temiscaming . ... ... ... "591' 8 
,\Vhite·beaver Lake (Wn,bn,unk Lake), .... .. . .. . .... . . , .. 
Ruth Lake ... . ... , , . ..,", ... ... , ..... ,.. ..... .. . . ,. 
Beaver Pond (head of river) . . . .... , , . , . , . .. ... . .. . , . .. , . 

feet. 

798 
803 
928 
930 
932 
948 
949 
978 
978 

feet. 

.. .. , . .. *577'8 
841 
991 
991 

Height. High Mean Low 
Water. Level. Water. 

11. Levcls on M atubitcho,utn Rive,'. feet. feet. 

Lake Temiscamin!!" at mouth of ri Vel' ... , , . , .. , .. , ...... "591' 8 
Summit of Matabltchouan Portage. , . , . ....... , 927 !I .... .. " 

Beaver Mountain (King of Beavers) .. , . , ..... , . 1247 ....... . 

§!~~~~B:s~1!.C:k~: . '. : : : ..... , . , .... : : : : : : : ... : :::.:::: I: : : : : : : : 
Third Bass Lake, . , . . .. .,.,',.. . . .. . . . , .. , ...... .. , .... ,. 
Fourth Bass Lake, , . , ... . .... . . , . , . . . ... i .. , .. 1. 
Rabbit Lake.. ...... .. .... ......... . .... i .. .. 
White·bear L ake, . .. .......... " . . .. .. ,... . T " "" 
Orooked or Snake I sland Lake . . . . . .. . . .. .... '1 ' . .. , .. 

f~~~itl~:~~·.·L,ai<~:. :.· .•. :. :.:.: : : . : : : : : : : : : : : : : : : : : I: : : : : : : .. ". 
~~:~ ~~~d:::: .. ::: :::: :: '::::: :.:: . :.: :: : ::::: . :: .. ::: 
Marshy stretch on river... . .. ..... .. ... . .......... .. 
Small Pond ... , .. , .. , ...... , . , , .. , .. , , . . . . ......, ... ' 
Mountain Lake (head of Matabitchouan River) .... ,. 
Ferguson L ake ............ , , . , . , .... , .. . . . ,. ,. .. 
Duncan Ln,ke .... , , . , , ... , , . .. .. ... . ." .,. , .. .. .. . . 
Petrollt Lake .. , .... , .... , . , ..... ,., .... ... . . . 1, .... . . . 
Lily. Lake , , .. . , ... , , .. , . . . . , " ', .... . ". "I" . . .. . . 
Pee.habo Lake .......... .. , .. " . . 
Bogie Lake. , ..... ,. .. .. .. ... .. . . '. ' .. ' ..... ' '. '. '. '. 1', " " '. '. '. " '. 
Granite Lake, , . , , ...... , ... , , . , . 
J ames Lake, ... , , , . , .. ,.,', .,. 
W aibikaigin aising or Rib Lake . . 
Oliff Lake, ... , , . , , .. , . , . , , .... , , . , , .. , . . ... , . . " . . . . 
Summit Lake ... , ... , . , . . ... , , . , , , . " , . , " " . .. . . , .. ,., .. 
Beaver Meadow, . . . . . . , . .. , . '" .. 'I' .... ... 
fv·t~~~ t:t:: : : : : .. ..... : : : : : : : : : : : : . : : : ..... : ::::.':' .: ::, ::: 

feet. 

858 
858'5 
859 
864 

'::938 
*942 
*953 
965 
975 
981 
991 

1006 
1022 
1027 
1029 

971 
971 
996 

1001 
1005 
1007 
1006 
1023 
1013 
1048 
1168 
1158 
1103 
1173 

feet, 

*577'8· 
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High Meo.n Low 
Water. L0.vel. \Vater. 

12. Levels on M aeelonald C.·eek. feet. 

lIIouth of Creek on 4th Bass Lake, Matabitchouan River. 
Cooper or Macdonald Lake ..... .. ...................... . 
'Small Lake. . .. .... . . ... .. .. ........... , ...... , .. , . . . 
Glasford Lake ........... , , . , . . . .. .. .. . , . . . . . . ....... . 
Small Lake., .. , .. . , . . , . .. , .. ,., ... , ...... . ... . . . ,., 
Moxam Lake .. ,., . , .. . . , ... . ...... . .. , ........ . .. . 
Burwash Lake .. , ... , .............. . .. .. ... . . . ....... , . 
Ross Lake ..... , . ... , .. , .. . , .. .. ..................... . 
Rabbit Lake South· East Bay ........... , .. ...... .. ..... . 

13. Levels on the Montreal Rive?'. 

Mouth of Montreal River (Lake Temiscaming) .. , .... ,., *591'8 
Farm House (Lumber Dep()t) ()n Long Portage, 860 feet .. 
;Summit of PortagE;, 880 feet .... , , , .. . ........ , , . .... . .. , . ... , .. 
Montreal River at head of Long Portage (3 miles f1' mouth) ...... ,. 

above First Rapid. . . . ... , ...... , . . 
Second Rapid . . .. , ... , . .. , ..... , . 

" Third Rapid .. , .. .. , . ........... . 
foot of Fountain Falls . . .......... . ... . . 
head of Fountain Falls ........ . .. . ... .. . 

" Ragged Chute ... ........ . , .. . , .. , 
above Fourth Rapid, . ... . , ............ . 

Fifth Rapid. , .. .. . . , .. .. , ...... . 
" Hound Chute. , .... , .... . , ... .. . . 

at portage to Mud Lake .... .. ....... , ., 
at foot of Sixth Rapid... ." ., .. , . , . , . 
at head of Sixth Rapid .. . . " , ,. .... .' .. 

" Seveoth Rapid. , . ..... . , . , . , . 
at foot of Eigh th Rapid ... . . , ......... .. 
at head of Eighth Rapid, ...... , , .... .. . 
Bay Lake ... , .... , . .... .. ....... " . . ". 

" at mouth of Temagami Branch, . .. , .. . . . 
Indian Lake . . .. , .... . , , .. , .......... , " . ..... , . 
Round Lake (Mountain Lake) , ..... .. , ........ , . .. .. .. . 

1.1;. Levels on Route, Temagami to Reel Ceda.· Lake. 

L ake Temagami .. , . . . . . ... . , .. ... , . , , .. , .. , ... .. ... . 
'Olier Lake, .. .. , . . , , . . . . , .. , ....... . 
Denedus Lake .......... .. .... ... . .. .... .... .. , .... .. 
\-Yasacsinagama Lake .. ...... , .. . . , . .. .. .. .. .. .. ... ... . 
Beaver Meadow .. , , , . , . , .. , , , .. . ....... " ., ... . ... ... , 
·Green Lake., .. , ......... , .. ..... , ..... , ',. , , ... . , . . . ,' 
Brophy Lake ...... , .. . ... , . .. . , .. .. . , .. . .. . " .. .. , .. 
Ingall Lake .... , . . , , . , .. .. .. ....... ... ....... . , ...... , . 
J umpinif Caribou Lake, , .. , . " .. .. .. .. ......... , .. .. .. 
Upper win Lake., . . .... .. . .. , .. .. ... .. ........ .... .. . 
Lower Twin Lake, .. ... , . , . . . . .. , . . , ... , . , .. ,. " .... ,. 
Mann Lake., .. , .. , . .. ... '" ., ' . . ' . .. ...... , .... . ... . . 
Norris Lake .......... .. ... . ..... .. ..... . .. .. ...... , .. 
Hanging.stone Lake. :'. . . . . ...... , .. .. . . . .. . . , . . , . . 
Re':! Ce<lar Lake .. , . .. ........ " . .... , . . . , ... .. .. . 

15. Levels oj Various Lakes . 

. 'Pike Lake (Lac aux Brochets) on Gordon Creek ... , . , . . .. 

.Long Lake, on Gordon Creek .. , . . , , .. ,. , .. . , ' .. ... , .. , . . 

feet. 

864 
914 
924 
927 
927 
923'5 
934 
936 

*938 

736 
748 
760 
770 
773 
793 
823 
830 
83G 
861 
869 
871 
878 
882 
883 
890 
890 
903 
901 
911 

964 
984 

1022 
1025 
1035 
1046 
1056 
1050 
1048 

993 
977 
975 
935 
918 '9 
900 

feet. 

*577'8 

. .... . .. *794 

.. .. . .. . *820'5 
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I High 
Water. 

16. Levels of Vm'ious Lakes-Cont. feet. 

"T" Lake.... ... ....... .. . . . ...... ..... . ........ . .. .. *856 
Lake Keepawa ... . ... . .... . . ... . . ... ..... . ..... .... . . "880 
.Summit of portage between Keepawa and Douglas ... . . 
Douglas Lake. . . . . . . . . . . . . . . . . . . . . . . . . . .. . ......... . . . 
Little Obashing Lake ....... ..... ............... ...... . 
Forest L ake . ... ... ....... . ...... . ... .... ....... . .. . . . 
Biroh Lake ... .. .......... . ........ . . .... ... . .. . . ... . 
Devil Lake . ...... ...... . ...... .. ..... . ... .. . . .. .. . .. . 
Bastien La ke ...... .. ... .. .. .. ................ .. .. .. 
'Thompson or McConnell Lake .... . .. . . . ..... . .. . ... . 
David Lake .. .. ................................... .... . 
Obashing Lake. . .. ........ . ... .... .. , ........ ..... .. . 
.summit of Road between Obashing Lake and Ottawa 

River, 942 feet ........ ....... ..... ..... . .......... . 
Small Lake at head of Snake Creek on old Winter Road .. . . 
Second Lake on Snake Creek on old Winter Road ... , .. . . 
Long Lake on White Creek .... . .... .. .... .. ..... . .. , . 
White Lake at head of White Creek .... . ..... ... ... . .. . 
White Beaver Lake (East of MoMa·dins Point) ......... . 
First Lake on Indian portage· route to Keepawa ..... .... . 
Emerald Lake.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 
Small Lake at head of Opimika Creek . , . . . .. . .. . 
Sharp L ake . ...... ............ . .... ... . ...... ... . 
Mud Lake....... .. . . .......... . , .. .. .. . .. . 
Bay Lake ... ......... .. . .. . .. .. ... . ..... . . . 
Lady Evelyn Lake. , .. . ... ... .. . ' . ....... .. 
N onwakaming L ake... . . . . . . .... . . . . . . .. . . . . ... . . . . . . 
Big Whitefish Lake ..... .. ........... . ... ... . . . . 
Lynx Lake . ...... ...... . .. . . . . . 
Cole Lake .. .. . . ... , .... . ... . . . . .. . ......... . . . 
Turner Lake . ..... , . . ....... .. .. . ..... .. ........... . 
Annima·nipissing Lake. ..... . ...... . . ........ . .. ... . . 
Breeches Lakes .. .... . . . . . . .. .. .. . ... . .. .. . . .. . . .. ,. 
Mannajigaina Lake ... . . . . ... . .. . ... .. .... ... . . 
Trout Lake . .. . ............ .... , ... .... . . .. . . 
Wakemika Lake ..... , .. ........ . . ... . . . ........ .. ' ... 
Obabica Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... 

~::;{¥!:k~asfu~te.~r' N~~'~~i,;"l~i~g' L'a:J~~.::::: ::::: :: . 
" between Nonwakaming and 'VaJ"lmika Lake. 

Bear Lake .... . ................ ..... . .......... .... . 
Angus Lake. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ' ... . . 
Free Portage Lake.. . . .. . .... ... . . ..... . .. . ..... . .. . .. . 
Rankin Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . 
Miller Lake .. .... , . . . ...... . ......... .. ....... . ..... .. . 
Kettle Lake.. . . . . . . . . . . . . . . . . . . .. ............... . ... . 
Lake Nasuonsing.......... .. . . . .. .... ........... .... . . "781 

Mean 
Level. 

feet. 

287 I 

Low 
Water. 

feet. 

........ *849'5 

.. .. .... "870' 70 
957 
852 
832 
862 
862 
834 
877 
874 
81)9 
822 

847 
827 
852 
872 
883 
883 

1009 
1167 

905 
900 
890 
930 
955 

1010 
1025 
1045 
1057 
1070 
1085 
1075 
857 
935 
932 
917 
961 
960 
997 

1051 
966 
976 
977 

1015 
· 776 





APPENDIX II. 

ON SOME CAMBRO-SILURIAN AND SILURIAN FOS3ILS FROM LAKE TE)IIS 

CAMING, LAKE NIPISSING AND MATTAWA OUTLIERS. 

By H. M. AMI. 

LAKE TEMISCAMING. 

OAMBRO-SILURIAN (ORDOVICIAN. ) 

In describing the Niagara formation on Lake Temiscaming Sir Wm. 
E. Logan remarks :-*There are found lying on the Niagara limestone, 
loose angular fragments of dolomite resembling that of the Bit'ds Eye 
and Black River formation of Lacloche and Lake Nipissing, and hold
ing Strophomena alte1'nata, species of Maclurea like M. magna, and 
M. Atlantica, OrthoceraB anceps, and O. proteijorml3. He adds :-"The 
source of these fragments has not yet been ascertained." 

From the assemblage of forms ider tified by the late E. Billings and 
recorded in Sir Wm. Logan's remarks above, there is no doubt that 
there must be represented somewhere in the vicinity of Lake Temis
caming, one Oambro-Silurian horizon at least, i.e" the Birds Eye and 
Black River formation. It remains still to be ascertained whethet' 
any older members of the Cambro-Silurian occur under the somewhat 
extensively developed Silurian rocks. The Black River formation of 
the district, is known so far, only by loose, but angular and, apparently 
not far-travelled pieces of limestone. It can scarcely be conjectured 
that these pieces of limestone came from any other district than the 
Temiscaming area, as there are no outcrops of rocks of Black River age 
known in the region to the north of Lake Temiscatning. 

SILURIAN. 

Silurian fossils abound on Lake Temiscaming and are well preserved 
in the &everal outliers, From the" Head of Lake Temiscaming" the 
first collections were made by Sir vVm, E. Logan in 1845. These are 
recorded by Mr. E. Billings and enumerated on the page !llready 
refelTed to. The Gccurrence of Halysites catenularia, and of Favosites 
Gothlandica, was sufficient evidence to enable Mt'. Billings to definitely 

*Geolugy of Canada, (1863,) p. 335. 
19 289 
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state that the rocks from which they came were Silurian. Some 
thirteen species were determined at the time. 

Notes on certain species. 

The collections made by Dr. Bell and Mr. Barlow are very extensive. 
One of the most prominent and characteristic features in the fauna 
represented, is the prevalence of Corals, not less than seventeen species 
of which have been recognized by Mr. J~ambe. Of these corals, the 
" chain-coral " (J[alysitl3s catenularia) and the "honey.com b coral" 
(Favosites Gothlandica) occur in great profusion. They are preserved 
for the most part in a silicified condition-not the best by any me-ans 
for study-in a manner much resembling that in which the fossils of 
the Black River formation are found at Paquette's Rapids on the 
Ottawa River below Pembroke, Ontario. 

Few of the higher forms of organisms uharacteristic of the Silurian 
period are found directly associated with the corals, but Clathrodictyon 
vesiculosum, Nicholson and Murie, one of the Hydromedusre, does 
occur very abundantly and is associated intimately with the corals. 

The Crinoidea are very rare; only three sFecies having been recorded 
as yet from this basin. 

The Annelids are represented by a single specimen of a Conodont, 
whilst the Bryozoa, so abundant in certain rocks of the Niagara and 
Clinton formations in the province of Ontario and in New York State, 
are rather sparsely distributed in the Lake Temiscaming rocks. 

Brachiopoda occur in certain bands by themselves and at times 
are very abundant. Such is the case with Atrypa reticula1'is, Linnreus. 
Pentamerus oblongus, Sowerby, a form characteristic of the Wenlock 
in England and of the Niagara of the Interior Continental plateau of 
Palreozoic rocks in North America, occurs in vast numbers in a certain 
band of yellowish-gray limestone on Mann or Burnt Island. 

The Lamellibranchiata or Pelecypoda are very rare, only two genera 
having been noticed from all the collections. 

The Cephalopoda aro well represented, and of these Di8coson~s 

conoideu8, Hall, is the most conspicuous and interesting-although the 
Orthoceratites include amongst others :-Actinoceras vertebratum, 
Hall, (said to be identical with Actinoceras Backi, Stokes, described 
from the Arctic regioml of North America,) and several other forms 
peculia.r to the Niagara formation of New York and Ontario. 
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The trilobites are few. Two forms recorded may be the North 
American representatives of the two European species Calymene 
Blumenbachii, Brongniart j and Encrinu?'us punctatus, Wahlenberg. 
The Ostracoda are likewise very rare. A few fragments of Algoo occur 
in Mr. Barlow's collections and appear to represent two species pre
viously recorded from rocks of similar age in New York State. 

The whole fauna comprises eighty-eight species, representing fifty
nine genera. These species are for the most part forms referable to 
the Niagara formation, although a number of forms, such as the corals 
and brachiopods, are also well known to OCCUl' in rocks assigned to the 
horizon of the Clinton formation. 

There are specimens of Favosites Gothlandica from Mr. Barlow's 
collection of 1891 which measure a little more than fifteen inches in 
diameter or over four feet in circumference. The mode of growth of 
these Favosites is similar to that described by Prof. G. H. Girty in the 
case of Favosites Forbesi var., occidentalis, and very perfect examples 
of such large dimensions are not rare on Burnt Island. They exceed 
in size and perfection of structure the large masses of Favosites from 
the Hamilton formation of Thedford, Onto Large and small specimens 
of this species occur together, and such is the case also with specimens 
of the Clath?'odictyon vesiculosum, Nicholson and Murie. This is the 
species which was described by Billings as Stromatopora concentrica of 
Goldfuss. The largest specimen met with measures fourteen, by ten, 
by eight inches. 

Syringopora verticillata, Goldfuss, was described from specimens 
which came from Lake Huron. It is found in tolerable abundance in 
the Silurian of Lake Temiscaming. This fact, together with the occur
rence of several other species which are common to the Silurian of 
Lake Huron in the Manitoulin Island, in Michigan and Ontario, assist 
in confirming the view that the sea in which the Silurian deposits of 
the Lake Temiscaming basin were deposited was connected with the 
Silul'ian sea of the Lake Huron region. 

Notes on Mr. Badow's collections. 

Chiefs Island, Lake Temiscaming.-The fossils ft'om this locality 
are poorly presetwed, and occur in a rather coarse sandstone showing 
clear grains of quartz ern bedded in a light yellowish-gray dolomite. 
The beds from which they were obtained appear to form the basement 
or lowermost strata of the Silurian as developed at this point. The 
presence of Halysites catenularia, Linnoous and of J)iscosQ?'u8 conoideus, 

19! 
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Hall, with other forms from this island serve to indicate the presence 
of Silurian rocks on the southel'll side. These strata which rest uncon
formably upon the denude:! Archrean rocks, whose surface is very 
irregular and uneven, must necessarily have contacts at various horizons 
01' levels. It would not be at all surprising, indeed, to find arenaceous 
beds not only belonging to the Niagara formation and holding fossils 
representing different life-zones in t.his formation, but also similar beds 
holding older types of organisms, belonging to older formations in the 
lower levels of this old Palreozoic outlier or basin. 

Burnt or Mann Island.-The bulk of the large collection obtair:.ed 
during the years 1893 and 1894 came from this locality. Forty-threo 
species are represented. The rock in which they are preserved is a 
light-yellowish and fine-grained dolomite teeming with the remains of 
corals and hydroids. Certain bands, none calcareous, hold brachiopoda 
belonging to the species Atrypa reticularis, Llnnreus. Several interest
ing and thin slabs of crinoidal limestone contain crinoid heads as well 
as stems. These are of special interest and deserve to be further 
studied. It is the only locality on the lake where tolerably perfect 
crinoid heads have been obtained, only imperfect fragments of columns 
or stems had been noticed previously. 

Percy Island.-From this place Mr. Barlow obt.ained only a few 
specimens from which nine species were recognized. Additional 
collections from this locality would probably reveal other forms of 
special interest. As already stated, the occurrence of Halysites catenu
lm'ia and DiscOS01'US conoideus on this island is sufficient evidence upon 
which to refer the strata from which they came to the Silurian System. 

The Fossil Corals. 

In 1896, Mr. L . M. Lambe, of this Department" made a special study 
of the coralR obtained, and he has prepared the following lists of 
species.-

Burnt or Mann Island, Lake Temiscaming, collected by A. E. Barlvw. 
1893-1894· 

Heliolites (Plasnwpom) a:tlinis, Billings. 
Lytllia Americana, Milne-Edwards and H aime. 
Zaphrentis Stokesi, Milne-Edwards and Haime. 
Cyathophyll!l.m artioulatwln, vVahlenberg. 
F(tvosites Gothlmlldica, Lamarck. 
Alveolites Niayarensis, Rominger (not Nicholson), 
Limaria (Crenites) crassa, Rominger. 
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HalY8itcs catenularia, Linnreus. 
HalY8ites compacta, Rominger. 
SY"ingopora biju" cata, Lonsdale. 
Syringopora vertic illata, Goldfuss. 
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North End of Lake Temiscaming, collected by R. Bell, 1887. 
Heliolites suiJtubulat(t, McCoy. 
Z(tp/",entis Stokesi, Milne-Edwards and HaiJne. 
St"ombodes pygmre'us, Rominger. 
Favosites Gothlandica, Lamarck. 
Cladopora cC1'vieo"nis, Hall. 
Alveolites Niagannsis, Rominger (not Nicholson). 
Alveolites scriatoporoides, Milne-Edwards and Hahne. 
Crenites lunat(t ? Nicholson. 
Lima"ia (Crenites) erassa, Rominger. 
Halysites eatenularia, Linnreus. 
Halysites compacta, Rominger. 
Syringopora Dalmanii, Billings. 
Sll"ingopo"a vertieillata, Goldfuss. 

The subjoined table enumerates the Silurian fossils found at the 
several localities in the northern part of Lake Temiscaming, the 
localities and collectors being as follows :-

1. Collection froID" Head of Lake Temiscamang" (sic) by Sir W, 
E. Logan, 1845. 

2. From" North End of Lake Temiscaming," Dr. R. Bell, (sic) 1887 

3. Various collections by lVIt'o A. E. Barlow froID Burnt or Mann 
Island made in 1893 and 1894, also part of the" Stewart Collection" 
from Burnt Island, obtained in 1892. 

4. Percy Island, Lake Temiscaming, A. E. Barlow, 1894. 

5. Chiefs Island, Lake Temiscaming, A. E. Barlow, 1894. 
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Table showing the genem and species of Silu?·ian fossils jrom 

Lake Temiscaming. 

l. 2. 3. 4. 
---- -- --

Q) 

",bi: ,.!I:l to 
~.e .j.e .,; .,; 
" S -s ~ ~ H1j -0", 

<=I " Ul "in ~V> fil.!!! o·~ H H 
-oS ..ciS "i1 t>, 

*~ 
..,,, 

<.l 
i5E-< ... ... 

" '" ~ Z P=l p., 

PLANTAE. 

Bythotrephis gracilis (?), Hall .. ................ ... . 
" petlmata, RaIl. . . . . . . . . .. . .. ... . . . . . . . . 

* 

HYDROMEDUSlE. 

ClatMoclictyon vcsiculosu1l', Nicholson and Murie ...... . . . . . . ., 

CCELENTERA TA. 

H eliolitcs subtubulcLla, McCoy ............... . . .. ..... . .... . . 
. (PUtsmopora) a.ffi,nis, Billings.. . . .. ......... . ... . 

" sp., cf. H. Niagarensis, Hall .... . ........ . .... . . . 
Lyellia Americana, Edwards and Haime . .. . .. . 
Zaphrentis Stokesi, Edwards and Haime .... . ... . . ... .... . . . * * 

" 81), . . . . .. .. .. . . .. . .. . . , . .. . .. .•. •..... . . .. • 

Caninia 0" Strcptelaww, sp.............. . .. . . ... . . ... . 
CyathophylZum a,·ticulatum, Wahlen berg .. 

" 8p. indt. ... .... ......... . ..... . 
Strombodes pygmce1tS, Rominger.... . .......... . . .. . . ... . 
Favosites Gothlct'ndica, Lamarck . . ......... . . . .. . . 
Gladopora cervicornis, Hall......... .... . ......... . ....... . 
Alvcolites Nietg"rcnsis, Rominger ................. . . .. . . .. . 

" saiatoporoides, Edwards and Haime .. .. ... . ..... . 
Cumites innuta (?), Nicholson.. . . . . . . . . . . . . . . . .. . ... . . .... . 
Lvm.wria (Ccenites) crassu, Rominger . . ... ... .. .......... .. . . 
Halysites cutenular~ Linnreus . . . . . .. . . . . . . . . . . . . . .. .. 

II compacta" ttomlnger .... ... . . . . ..... . . .. . . . . . . . .. . 
Springoporet bijurcutet, Lonsdale .......... . ..... . . 

" verticil/ata, Goldfu8s.... . . ................. . 
Dulrrul/nii, Billings. . . . .. ... . .... . .. .. .... . . . 

* 
;. 

" * .. 

., 
* 

* 

* 
* * i> 

ECHINODERMATA. 

Crinoidal fragments .. . . ... . ........... .. ........... . . * 
T etxocrinus, n. sp .. . .. ............................. .. .... . 
Dendrocrin;us sp., cf. D. 1<?I'!!l::idactylus, Hall....... ... .. 
Thysanocrv"us sp., cf. T. hlnfol'mlB, Hall..... . ......... .. . 

ANNELIDA. 

Arabellitcs, n. sp. . . . . . . .. . . .. . . . * 
BRYOZOA. 

Lichenetlia concentric.".> H all.. . . . . .. .... . ... . .... . .. . . 
Ph cenoporet expetnsa 11.0,11.... . . . . . . . . . . . ................. . . 
Trcm£ltopora, ~p . . . .. . . . . .. . .. . .......................... . 
Cetllopora sp., cf. C. nummiformis, Hall. .......... . ... ... .. . 
Stictopom, sp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . 

5. 

'ti 

~ 
H 

~ 
;E 
0 

.> 
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Table showing the genera and species of Silul·ian fossils 

f)'om Lake Temiscaming-Continued. 

1. 2. 3. 4. 
-- -- -- --

'" ",M ~~ 
~.§ H'~ .-c .-c 
Hl:l .8 .:: s:l 

'O.~ 
'0", "' "' s:l" en en 
~.~ H H 

'0 8 ..cS E >. "", ..,,, 
" ",E-< !;E-< ... 

III " '" Z I=Q Po< 

BRACHIOPODA. 

Orthis (Dalmanell!t) eiegantula, Dallllan . .,. . .. .... . . . . 
" Davidsoni, de Verneuil ............ . . " * 

" " 
Leptrena trans1!e1'Salis, Da.lman .................. __ ... . ... . 
Leptcena "homboidalis, Wilekens ..... . ... . ........... . . ... . .. * 
Strophonella, sp ..... . .............. _ .... . .. . ....... . . 
Strophemena, (?) sp., cf. Leptmna cor"ugata, Conrad ... . 

.. 
* 

Chonetes (?), or Strophomena (?). . . . . . . . . . . . . . . . . ... . 
Platystrophia lynx, l~ichwald ......... .... . .............. . 
Leptoccel-ia hmnisphe"ica, Sowerby . .. .. .... . . .... . ........ .. . 
At1-ypa ,·eticuiaris, Linnre\ls.. . . . . . . .. .. ........ . ......... . 

nodost,.iata Hall .. .. ... ... .. ........... . .. ......... . 

;, 
.;~ 

" .. {':. 

" 
" ·inte,·media., Hall... . .............. . . ............. . .;.;. 

Rhynchotrerru! c1meeltu, Dalman ..... .... ................... . 
Rhynchonella ney/ecta, Hall........ .... . ...... . 

.;t 

* 
inte'':JJiicata, Hall.... . ....... . ... .. . . . . 
acuti]Jlicata, Hall ...... . _ . ..... . .... . . . . 

" sp ..................... ................... . 
Trematospira, sp. indt ........ .. . .............. . . . .... . . . . . 
Spi,.ijer, s p., cf. S. Niayarensis, Hall. . . . . . . .. . .. . ..... . .. . 

* 

1 ;, 

" sp. indt. _ . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
IIferistell", didyma, Dahnan ..... .. .. ......... ... ..... . . . . . 

naVlj01'mis Hall. ....... . ........ . 

* 

If 81) ..... ....... .. ......... .. ..... . ......... . • . ... 
Pen/arnert!s oblongus, Sowerby..... . . ....... . . .. .. . . . " " ;. ,. 

GASTEROPODA. 

Buwnia stigmosu, Hall...... .... ... .... . .. . ... ... . 
M1!rchisonia sub1tiatn, Hall .... . . . ..... . . . ... . . <> 

sp. No.1 ........ ............ .. . . ... . ... . . . " 
sp. No.2 ... _....... . ... .... ... ....... . 

Loxonena, n. sp........... . ... ... ..... . .... ..... . .•... 
sp ...... ................ .. ... . . . .. . . . ... . ..... . 

.• 
;. 

Euomphalus, n. HP....... . .... .. . . ... . ... . ...... . ...... . 
EuoTlt]Jhalus alat·us, Hisinger ..... . . ...... . .. . . . . . . . .... . 
Cyclone·rna cuncellatwn, Hall........ . . . . . .. . ............. . 

;., 
~;. 

Platyostoma, sp ............. ' ................. .,. . ..... . 

LAMELLIBRANCHIATA. 

Modiolopsis, sp., cf. M. erectus, Hall . .. . ..... . * 
Pteri'nea, sp ...................... .. .. .... . .......... . . 

CEPHALOPODA. 

Discosorus conoideus, H>Lll ....... . ........ . ...... . ....... . 
gracilis (1), Foord. 
sp. No.1 ...... .. 
sp. No.2 ....... . 

* I ... .. I .. 
I 

5. 
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Table showing the gene?'a and species of Silurian fossils 

from Lake Terniscaming-Continued. 

~~~I~~ 
" 

aJ ~~~ 
j'§ h.'§ ~ ] ] 
~]~Ul" -

c.~ ~.~ H ~ ~ 
-oS.<:>S'" t' .;5 

~8 ~8 ~ ~ :a 
::Q Z P=l P-< 0 

---- CEPHA~OPODA-C(Yf!tinu~--- - -- - -1'-
Orthoceras, sp.. . . . . . . . .. ...... ............ . . . . . . . . . .. .... . ,,1 .. * .. 

sp., cf. O. clavaturn, Hall. .. . ... . 
II sp., cf., O. virgulatHm, H all ..... ... ... ......... .... iI 

~turn, 1f~il) cf: ' .. 0: .. C~an:~~~' .. ~.i~l.i~~s .. {:~~ .... ~~~~~~~~l~ .. 
O,·thoce,·as rotulat1!p!, Billings....... . ........... . . . . ... 
Actinoceras 'IJe1'tebratum, Hall (1 :,' :A. Baeki, Stokes).. . . . . . . . . * 

TRILOBITA. 

Calymene N;agarensis, Hall (=C. BI1Vlncnbachii, Brongniart). 
IUcenus, sp ....................... . ....................... . 
Encrin'Ul'us, sp., cf. E. punctat1!s, W ahlen berg ............. . 
Proetus, sp........ . . .................... .. . . .......... . 

OSTRACODA. 

Beynchw, sp., cf. B.lnta, Vanuxem ...... . .. .. . . .. ..... .. . . 
Isochililna, sp. . . .. ... . .... ... . ... . .................... . 
Lepe1'ditia, sp......... . .................. _ . ... . ......... . 

References. 

# * .. 

1857. BILLINGS, E.-" Report of Progress, Geol. Surv. Canada, 
for the years 1853·6." Toronto, 1857. On p. 334, 
Orthoceras rotulatum is described from the Head of Lake 
Temiscaming. 

1858. BILLINGS, E.-" Report of E. Billings, p1l,lreontologist, 
in Report of Progress, Geol. Surv. Canada, for the year 
1~57." On pp. 147 and 171 Mr. Billings describes, and 
records the discovery of, Syringopora Dalmanii and S. 
verticillata, Goldfuss. 

1858. BILLINGS, E.-" Canadian Fossils, containing descriptions of 
new Genera and Species from the Silurian and Devonian for
mations of Canada." Extracted from Report of the Geol. 
Surv. Canada for 1857. Montreal, 1858, 31 pp. 
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1863. BILLINGS, E.-" The Geology of Canada, from' the commence
ment until 1863," pp. 334-336 contains a chapter entitled: 
"The Niagara Formation on Lake Temiscaming," in which 
two lists of fossils prepared by Billings are given, p. 335. 

1888. FOORD, ARTHUR H._H Oatalogue of the Fossil Cephalopoda 
of the British Museum," Part I, Nautiloidea, London, 
England, Dec., 1888 :-in which Actinocems ve1·tebmle is 
recorded from Lake Temiscaming. 

1896. WHITEAVES, J. F.-" Canadian Stromatoporoids," Cun. Rec. 
Science, vol. V, No.2, pp. 129-146, Dec., 1897, in which 
Clath1'odictyon vesiculosumj Nicholson and Murie, is recorded 
from Lake Temiscaming. 

1897. AMI, H. M.-" Notes on some of the Fossil Organic Remains 
from the Geological Formations and Outliers of the Ottawa 
Palreozoic Basin." Trans. Roy. Soc. Can., Sec. Series, vol. 
II, Sect. IV, 1896-1897, (Ottawa, 1897). 

1899. LAMBE, L. M.-" Canadian Palreozoic Coruls," Ottawa 
Naturalist, vol. XII, No. 11, pp. 219-220, Feb., 1899, where 
specimens identified with Cyathophyllum articulatum, Wah
lenberg, are described from Mr. Barlow's collections on Lake 
Temiscaming. 

THE MATTAWA OUTLIER. 

In the autumn of 1894, Mr. A. E. Barlow submitted for examina
tion a dmall but important collection of fossils from a locality on the 
north shore of the Ottawa River six miles below Mattawa. The 
fauna represented in the pinkish-gray weathering and arenaceous lime
stones of this outcrop is that of the Black Rivet' and Trenton. The 
presence of Receptaculites occidentalis, Salter, 01·this tricenaria,Conrad, 
indicate an horizon at the close or summit of the Black River forma
tion, whilst the occurrence of Prctsopora Selwyni, Nicholson, Solenopora 
compacta, Billings, Rajinesquina alte1'nata, Emmons, and Zygospirct 
recurvirostra, Hall, are eminently characteristic of the Trenton. 

The occurrence of this fauna at such a westerly point along the 
Ottawa Valley and in such proximity to the Lake Nipissing outliers 
on the Manitou Islands, together with the well-known occurrence of 
strata of the same age in the islands north of the Grand Manitoulin, 
serve to show that in Ordovician times the marine waters of the Lake 
Huron Palreozoic basin were directly connected with th(lse of the 
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Nipissing and Mattawa or Upper Ottawa regions. Every species 
recorded from this Mattawa outlier has been found in other deposits 
in the Ottawa Valley whilst most of them, if not all, are also recorded 
from the islands north of Lake Huron. 

The following is a list of the species recognized in the collection from 
this outlier :-

PROTOZOA. 

Receptaculites occidentalis, Salter. 

EOHINODBRMATA. 

Crinoidal fragments, too imperfectly preserved for identification. 
They resemble portions of stems of a species which may be referable 
to the genus CllyptocrVnus. 

BRYOZOA. 

Prasopora Selwyni, Nicholson. The microscopic sections prepared of 
this form exhibit no variation from typical specimens reeorded from 
Peterborough, Ottawa, Montreal and otber localities in Canada. 
This is no donbt the form which received the designations of Favosites 
lycopodites, GlUl'tete.\ lycoperdon, Rnd Stenopora petll'oTJolita,UJ, in ,the 
early reports of the New York and Canadian Surveys. 

Frondose, and branching Monticuliporidre. 
SolenojJora compacta, Billings. A form which may probably be refer

red to this speoies. 

C<ELENTERATA. 

Streptelasma cO"nicuI1llm, Hall. 

BRAOHIOPODA. 

St"ophomena incu"vata, Shepard. 
lWfi,nesquina alte"nata, Emmons. 
Orthis, sp., cf. O. tricenaria, Conrad. 
(Dino,·this) p"oavita, Winchell and Schubert. 
Zygospira "eeu"vi"osta, Hall. 

GASTllROPODA. 

Lophospim bicincta. Hall. A young individual referabl to this 
species. 

TRILOBITA. 

A fragment of a trilobite too imperfectly preserved for identi
fication. 

LAKE NIPISSING-THE MANITOU ISLANDS, 

In 1854, Alexander Murray was the first to note the occurrence of 
flat-lying limestones 011 the Manitou Islands of Lake Nipissing. In 
his Report for that yeal (p. 124) he refers the occurrence to the 
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Black River formation. "01'mOCeras tenuifilum," 01' as this species is 
now called, Actinocems Bigsbyi, Stokes, is the characteristic form upon 
which the determination of the horizon was based. 

In 1884, a further collection was made on these islands by Dr. A. 
R. C. Selwyn. This was subjected to a preliminary examination by 
the writer. . 

In 1896, a brief note was prepared for the Canadian Record of 
Science where seventeen species are enumerated. 

In 1889, Mr. T. D. Ledyard, of Toronto, visited these islands 
and obtained an interesting collection, which was submitted to Mr. 
E. O. Ulrich for examination. The list of species prepared by the· 
latter and embodied in a paper on the Black River limestone at Lake 
Nipissing by Prof. N. H. Winchell, in the American GeologiBt for 
September, 1896, contains besides other forms a number of Bryozoa 
not previously recognized from this locality. 

In Hl92, Rev. J. M. Goodwillie, M.A., of North Bay, made an 
excellent collection of the fossils, and communicated them to the 
Geological Survey Department at Ottawa. This collection was found 
to contain a number of forms hitherto unrecorded in other collections, 
and a preliminary study of its contents revealed many interest
ing species, all eminently characteristic of the Black River formation. 

In 1894, Mr. A. E. Barlow collected along the west shore of the 
Great Manitou or Newman Island, on the most southerly of the 
Manitou islands and on the west shore of McDonald Island. From 
the first-mentioned of these collections by Mr. Barlow, a Black River 
fauna was detected and Columnaria Halli, Nicholson, Stromatocerium 
rugosum, Hall, Lophospi1'a helicteres, Salter, and Actinoceras Bigsbyi, 
Stokes, recorded, all of which are eminently characteristic. The 
presence of Zygospira recurvirost'ra, Hall, !tnd of a form which is dou bt
fully referred to Pl~ctambonite8 sericea, Sowerby, from the west shore 
of McDonald Island give a slight Trenton· facies to the 
assemblage from this locality. It may be that further collecting will 
reveal a somewhat higher horizon than the zone of Columnaria Halli 
usually indicates. 

The following collections of fossils have been examined by the 
writer :-

Manitou Islands, L. Nipissing, A. R. C. Selwyn, 1884. 

lVIanitou Islands, L. Nipissing, Rev. J. wI. Goodwillie, M.A., 1892. 

West Shore, Great Manitou Islands, L. Nipissing, A. E. Barlow, 
1894. 
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West Shore, McDonald Island, L. Nipissing, A. E. Barlow, 1894. 

Most southerly of Manitou Islands, L. Nipissing, A. E. Barlow, 1894. 

The subjoined list of genera and species includes all the forms re-
cognized in these as well as in the other collections above mentioned. 

PnoToWA. 
Stro1lLatocerinm "ugOS1tm, H'llJ. 
Pasceol;us globosus, Billings. 

C.ELENTERATA. 

ColumnM'ia Halli, Nicholson. 
T etmdium fibratum, Safford. 
Pal!£ophyllum?, sp. 
Stnp- telasma corniculum, Hall. 

EOHINODERMATA. 

Crinoidal fragments, too imperfectly preserved for idehtification. 
Sculptured plate of wha.t appears to be a crystidean referable to the genus 

Palceocysitcs. 

BRYOZOA. 

Escha'1'opora sub"ecut, Ulrich. 
E scha"opo"a limitaris. Ulrich. 
Htlopo"a mucronata, Ulrich. 
Rhinidictya mutabilis, val'. major, Ulrich. 
Phyllodictya Va/ria, Ulrich. 
Batostoma Winchelli, Ulrich. 
Callopora multitabulata, Ulrich. 
Several other Monticuliporoids referable to genera and species not yet 

examined microscopically, but which appear to belong to such genela 
as Pachydictya, Amplexopora, Dekayia, Coscinium, and Monotrypella. 

BRACHIOPODA. 

St-rophomena ineu"vatCl, Shepard. 
T" cntonensis, -Winchell and Schuchert 

Rajinesquina alternata, ,Emmons). 
Plectambonites ,c"icea, Sowerby. 
O,·this triceruwia, Conrad. 
Rhynohotrem.a inceq,.ivalv-is, Castelneau. 
Zygospim "ccurvirostm, Hall. 

GASTEROPODA. 

Eocyliom)Jhalus T1'cntonensis? Conrad. 
Pleuratomar;a (CI<LtJ'-"ospi1'ct) subcon-ica, Hall 
Murchisonia (Lophospim) heliete.·es, Salter 

bicinota, Hall. 
frIa olu'1'ea? sp. indt. 
Fusispi"a elolt{Jata, Emmons. 
T1·ochonema urnbilicatu7n, Hall. 

LAllELLIBRANOHlATA. 

C'ljrtadonta HU"onensis, Billings. 
Canadensis, Billings. 
subcarinata, Billings. 
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LAMELLIBRANOHIATA-Continuad. 

Cy,·todonta Bp. indt. 
Ctmodonta lamia, Hall. 
Vwnu.-t:emia? sp. Hall. 

CEPHALOPODA. 

Vaginoceras multitubulatum, Hall. 
Gonioceras anceps, Hall. 
ActinocC1'as Bigsbyi, Stokes. 
Oame"oceras protei/m'ma, HalJ. 
Nm1!fto aulema, Clarke. 
Orthocrras "apax, Billings, or a very closely related species. 

mttlticameratum, Hall. 
annallum, Hall. 
amplicamaratum, Hall. 

TRILOBITA. 

301 I 

Asaphus, sp. Portion of the hypostome uf a large individual of this 
genus possibly of A. platycepludus or A. susae. 

OSTRACODA. 

Leperditia tabulites, Conrad. 
Aparchites neglectuB, Ulrich. 

References. 

1857. MURRAY, ALEXANDER,--" Report of Progress Geol. Surv. Can
ada, for 1853-6, pp. 101-125, Toronto, 1857. On p. 124 
there is referenoe made to " fossiliferous rocks in the 
most western island of the Manitou Group," and Ormo
ceras tenuifilum, is recorded as p.vidence of the Black River 
age of the rocks in question. 

1892. AMI, H. M.-ccPaheontological Notes, No. II. On the 
occurrence of Fossil Remains on the Manitou Islands, Lake 
Nipissing, Ontario." Can. Rec. Science, vol. V., No.2, 
pp. 107-108, Montreal, 1892. Contains a review of Alex. 
Murray's paper (lac. cit. supra.) together with a list of fossils· 
obtained by Dr. Selwyn in 1884, and referred to the Black 
River formation. 

1896. ULRICH, E. O.-in Prof. U. H. Winchell's paper entitled: 
"The Black River Limestone at Lake Nipissing." American 
Geologist, vol. XVIII., No.3, pp. 178-179, Minneapolis,. 
Sept., 1896. A list of the species of fossils collected by T. 
D. Ledyard, Esq., of Toronto in 1889, and determined by 
Prof. E. O. Ulrich, is embodied in this paper. 
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1898. WHITEAVES, J. :B'.-" On some Fossil Cephalopoda in the 
Museum of the Geological Survey of Canada, with descrip
tions of eight species that appear to be new. Ottawa 
Naturalist, vol. XII., No.6, pp. 116-127, Ottawa, 1898. 
On p. 116, Mr. Whiteaves records the occurrence of Nauno 
aulema, Clarke, from the collection made by Alexander 
Murray in 1854, from the Black B.iver limestone at West·ern 
Manitou Island (now called McDonald Island), Lake 
Nipissing. 









G
E

O
L

O
G

IC
A

L
 S

U
R

V
E

Y
 
O~

' 
C

,I
N

A
D

A
. 

V
O

l.
. 

X
., 

P
A

R
T

 J
, 

P
L

A
1

E
 1

. 

-
-

--
-
-
-

--
-

--
-

'~
~
~

-
--
-
.
-
-
-
-

~
-
--
-
-

.-
-
.
-

.-
-
-
-
-
.
-
~
 

T
H

E
 D

E
V

IL
S

 R
A

P
ID

S
, 

C
H

A
U

D
IE

R
E

 R
IV

E
R

, 
B

E
A

U
C

E
 C

O
., 

Q
., 

L
O

O
K

IN
G

 D
O

W
N

 S
T

R
E

A
M

. 



GEOLOGICAL SURVEY OF CANADA 
G. M. DAWSON, C.iYl.G., LL.D., F.R.S., DIRECTOR 

REPORT 

ON THE 

SURFACE GEOLOGY 

AND 

AURIFEROUS DEPOSITS OF SOUTH-EASTERN QUEBEC 

BY 

R. CHALMERS 

OTTAWA 
PRINTED BY S. E. DAWSON, PRINTER TO THE QUEEN'S MOST 

EXCELLENT MAJESTY 

1898 





To GEORGE Ivr. DAWSON, C.M.G., LL.D., F.R.S., 

Dit'ector oj the Geological 8u9'vey of Canada. 

SIR,-I beg to submit herewith a report on the surface geology and 
gold-bearing deposits of the "Eastern Townships» and adjacent 
portions of South-eastern Quebec. 

I have the honour to be, Sir, 

GEOLOGICAL SURVEY OFFICE, 

OTTAWA, May, 1898. 

Your obedient servant, 

R. OHALMERS. 



N oTE.-The bearings in this report are all referred to the (?'ue mer

idian, and the elevations to mean sea-level. 



REPORT 

ON THE 

SUR]j'AOE GEOLOGY 
AND 

AURIFEROUS DEPOSITS OF SOtTTH-EASTERN QUEBEO 

BY 

R. OHALMERS. 

IN'l'RODUCTION. 

The following report contains the results of observations made by 
me in South-eastern Quebec during the three seasons of 1895, 1896 
and 1897. The district included in the report is that which extends 
from Lake Ohamplftin and the Vermont boundary north-eastward to District 
Montmagny county, and from the province line along the New Hamp- examined. 
shire and Maine border, north-westward to the plain of the St. Lawrence 
valley. A general study of the superficial deposits of the region was 
made, with special reference to t.he auriferous alluviums of the" East-
ern Townships."'* To carry out this thol'oughly it was necessary to 
examine the whole St. Lawrence valley in some detail. Accordingly, 

considerable time was spent in investigating the glaciation, and the el~~~~i;!~i~~, 
distt'ibution of the boulder-clay, and in tracing this and other superfi-
cial materials to the places of their origin. The prprglacial decayed 
rock-materials, sedentary t and transported, lying beneath the Pleisto-

* The name" Eastern Townships" is applied in a somewhat loose and general 
manner to that portion of South·efl.Stern Quebec lying to the south·west of Beauce 
county and the seigoiory of Lotbioiere, and between the St. Lawrence River and the 
In ternational bounchry. 

t The terms" seden tary " and" transported" are employed in a restricted S6nse in 
this report, in describing the pre·glacio,] beds of the region. Sedentary materials are 
those found in situ; Transported, are the same after having undergone modification 
by Bubaerial and fillvi30tile agencies, etc. 
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cene series. were likewise studied in the gold-bearing districts, as it is 
chieiiy in these j;hat the precious metllJ is found in workable quantities. 
The great changes of level which took place during the later Pleisto
cene. evidenced by the marine fossils and shore-lines on both sides of 
the great valley referred to, are most interesting questions for investi
gation. These show a differential upheaval, as the latest movement, 
the gradient of which increases in height above sea-level from the Gulf 
of St. Lawrence toward the Great Lakes, although apparently with 
some irregularity. Considerable attention was given to this question. 

A large body of facts relating to the subjects above-mentioned has 
been collected; but only such as are closely connected with the various 
questions treated of in this report and mainly embraced within the 
region under discussion, will be presented in the following pages. The 
examination of the upper St. Lawrence and Ottawa valleys and region 
of the Great Lakes is still in progress. 

Observations on the surface geology of the area specially included in 
this report were m(tde early in the history of the survey,')(- by Sir J. 
Wm. Dawson,'I- and by Dr. R. \V. Ells,t the latter treating of the 
glaciation, distribution of boulders, and the po~t-glacial deposits, in 
some detail. 

TOPOGRAPHICAL AND PHYSICAL FEATURES, AL'l'ITUDES, ETC. 

Topographically, the region under examination may be described as 
an undulating plateau with an average height of from 1200 to 1500 
feet above the sea; but, in its details, it nevertheless presents highly 
diversified features. Three parallel elevated ranges traverse it, which, 
although interrupted in places, are yet conspicuous throughout, trending 
in a north-east and south-west direction, and constituting the extension 
of the Green Mountains into Canada in two or three spurs known as 
the Notre Dame Mountains.§ Of the three ranges referred to, the 
highest and most extensive is that forming the boundary between 
Quebec, and Vermont, New Hampshire and Maine. The elevation of 
this range, at certain passes where railway lines cross it, is as follows: 
On the Grand Trunk railway, just south of Norton Mills station, 1361 
feet; on the Maine Central railway, at Beechers Falls, 1214 feet; 
and on the Canadian Pacific railway, at Boundary station, 1825 feet. 
Where the old Kennebec road, leading from Riviere du Loup to the 

* Geology of Canada, 1863, pp. 886-930. 
t Notes on the Post-pliocene of Canada, Can. Nat., 1872, The Can. let> Age. 1893. 
tAnnual Report, Geol. Surv. Can., vol. II. (N.S.), 1886, pp. 44-51J; Ib'id, vol. 

III., 1887, pp. 98-101 K. 

§ Annual Report, Geol. Stttv. Can., vol. II. (N.S.), 1886, pp. 30·31 J. 



OHAlMER!I. ] TOPOGRAPHICAL AND PHYSICAL FEATURES. 7 J 

State of Maine crosses it the height by aneroid is 1950 feet. Towards 
the head-waters of the St. John River this range is lower, and between 
the Ohaudiere and Daaquam ri v~rs the region has no pronounced hill 
features, and does not exceed a height of from 1200 to 1500 feet. 

The higher summits along the International boundary, between Lake Higher
t SUD1lYil s. 

Ohamplain and Lake St. John, often reach an elevation of 2500 Ot' 

3000 feet, and are conspicuous features in the landscape, being observ
able from almost every part of the" Eastern Townships." 

The next parallel range to the north-west is narrow and much 
broken, stretching from Memphremagog Lake to Lake St. Francis, 
bearing the general name of the Stoke Mountain range, but known 
locally by different names, e. g., Massawippi Mountains, Stoke Moun
tains, Dudswell Mountains, and St. Francis Mountains. U sually, it 
does not exceed a height of 1200 or 1500 feet, but some peaks rise to 
2,000 feet or mot'e. 

The third range extends from the International boundary near Third parane 

S M . h d l\,T . h range. utton ountam nort -eastwar to l'Lontmagny county, crossmg t e 
Ohaudiere valley at Beauce Junction, Quebec Oentral railway and 
throughout its whole length faces the St. Lawrence plain to the 
north-west. Its general elevation is from 1000 to 1500 feet; but 
several summits rise from 2500 to 3000 feet above the sea· 
Within the region under review, it is a broken range, intersected 
by numerous passes and river-valleys, notably thoRe of the Etchemin, 
Ohaudiere, St. }<'rancis and other rivers. Longitudinal valleys 
also traverse it. The height is greatest where it leaves the St·ate 
of Vermont and passes into Oanada, lowering towards the valley 
of St. Francis. Thence it gradually rises north-eastward to the 
Ohaudiere River and the township of Oranbourne. 

Between the mountains described are parallel valleys, occupied for Heigh~s of 

the most part by later rocks than those constituting the three valleys. 

ranges. In these valleys thick deposits of superficial materials lie. 
The widest of these, between the International boundary and the 
Stoke Mountains, forms an undulating pl:1in with an elevation of from 
900 to 1500 feet. Along the line of the Mn,ine Oentral'railway, the 
height of this plain varies from 800 feet, neal' Dudswell lVIountain, to 
1660 feet as the International boundary is approached. The levels of 
the Grand Trunk railway show it to have a height of about 750 
feet on the north-west, rising to 1250 feet or more on the south-
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east, while the elevation where the Oanadian Pacific railway traverses 
it, is from 750 to 800 feet on the west, to 1700 feet at Springhill 
near Lake :Ylegantic. Along the Tr,ing and :Megantic branch of the 
Quebec Oentral railway, the elevation of this plain is from 984 feet at 
Tring Junction, on the divide between the St. Francis and Ohaudiere 
waters, to 1676 feet near Little Megantic Mountain, desconding 
thence to 1325 feet at Lake Megantic. 

Orossing this valley in a south-easterly direction from Robertson 
station, Quebec Oentral railway, 1195 feet high, on the divide 
referred to between the St. Francis and Ohaudiere rivers, and pro
ceeding towards the foot-hills along the International boundary, 
it is found to be nearly horizontal or rather to have only a slight 
ascent. But to the east of this, within the drainage basin of the 
Ohaudiere River, this interior valley has a north-west slope again, as 
in the St. Franois River basin, from the divide between the first
mentioned river and the St. John. 

The elevation and contours of this large interior valley, bounded as 
it is by mountains on both sides, are described, because, though it has 
doubtless suffered much deformation, it seems to have been a basin 
for the accumulation of sediments from a very early geological period. 
The rocks occupying it are slates, sandscones and limestones of Oambro
Silurian age, with granite mountains at intervals rising above the 
general level. Taking the ranges and included valley together, they 
indicate that the region must have been for a. long time above the 
level of the sea previous to the Pleistocene period, and have formed 
an area of profound denudation. This subaerial denudation must 
have lowered the surface several hundred, perhaps several thousand 
feet, especially where the rocks were more yielding, and thus the crys
talline ranges and mountains have been left standing above the general 
level. To this evolution of topographic forms must be added the 
changes of contour which were brought about by orogenic and general 
changes of level, as well as those due to igneous causes during the 
protracted geological ages which intervened from the time the region 
became dry land till the present. ThAsA will be referred to in the sequel. 

GENERAL AND LOCAL OHANGES OF LEVEL IN THE REGION. 

An examination of the geological maps of the region shows that it is 
mainly occupied by three systems of geological formations, extending in 
parallel bands of greater or less width in a nearly north-east and south-
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west direction. The rocks composing these geological formations have 
been classified as follows commencing with the oldest: Pre-CamLrian 
(probably partly Huronian) consisting chiefly of schists, gneisses, etc. j Geological 

Cambrian slates, sandstones, and quartzites, and Cambro-Silurian slates, form ations. 

limestones, etc. Intrusive rocks occur in these, most commonly in the 
Cambl'ian and pre-Cambrian. The rocks of these geological systems 
being different in chamcter and hardness, they have, in their degrada-
tion, necessarily developed different topographical features, a result due 
probably to some extent also to differential vertical movements. A 
considerable body of facts has been obtained relating to these local or 
oeogenic uplift,s which will be referred to in the following pages. As 
will be shown from observations made in the country extending from 
the Iuternational boundary in the vicinity: of Memphremagog Lake 
north-eastward to the Chaudiere valley and Cranbourne, the areas 
occupied by pre-Cambrian and Cambrian rocks, appear to have been 
unequally uplifted reln,tively to the broad band of Cambru-Silurian 
to the south-east. This anticlinal movement seems to have commenced Orogenic 

at a very early date in geological history, and was probably repeated movements. 

at intervals since. Connected therewith, and apparently in some 
degree relateu to it, were eruptions or igneous rocks along the 
same belt. These eruptions have taken place at different geological 
periods. The fact that such mountains as Owls Head, Orford, Big 
and Little Hllm mountains, Adstock, etc., which consist of igneous Late origin of 

rocks are the highest or among the highest isolated summits in the !"ountains of 
" Igneous rocks. 

" E astern Townships" renders it proba,ble that they owe their greater 
elevation, compared with the adjacent range, to their more recent 
origin, and to their having undergone less denudation. In corrobora-
tion of the conclusion that these moun.tains are of late origin, another 
fact may be f1,dded namely that dislocations of some of the river-
valleys, notably the Chaudiere at the Devils Rapids, the Famine 
River at the falls, caused evidently by these eruptive masses, appear 
to be of such recent geological date that the rivers have not succeeded 
since in cutting their channels down to the base-level of erosion. 

In regard to orogenic movements along the watershed at the Inter-
national boundary, it is difficult to say whether this axis has been ele- Orogenic 

vated differentially in a similar manner to the mountains near the St. ~1~~om:h!SIn_ 
Lawrence River during the pre-glacial existence of the ancient rivers tern~tional 
referred to, although it seems probable that it has likewise undergone boundary. 

repeated uplifts from time to time. But which of the three mountain 
ranges ill the" Eastern Townships " is really the oldest may be, after 
all, doubtful. A number of facts would seem, however, to favour the 



10 J SOU'l'H-EASTERN QUEBEC. 

conclusion that the watershed along the International boundary was 
the original watershed. It seems to have been the axis of a wide range 
of collateral and subsidiary mountains for long ages, and the wf1.tershed 
of a numbet' of very old rivers, and these facts, together with 
other circumstances, lend support to this view. The Cambro
Silurian plain, dissected by transverse river-valleys, rises towf1.rds 
this axis from the north-west, although its present contours 
may be quite different from those which existed when tho 
valleys were being eroded. If, however, the rivers whose ancient 
courses traversed this interior valley flowed northwardly in their 
early stages, and there is no evidence to the contrary, then it is 
clear that the attitude which this valley now presents must have been 
assumed in early PahBozoic time, and it may, indeed, have had a greltter 
slope then than at present, the direct courses and depth of some of 
these valleys strengthening this inference. 

The interior valley referred to, as well as the mountain ranges on 
Di.tnrbance. either side, bears evidence, howeve.r, of great disturbance and change of 
of the rocks m . . . 
the interior attItude. The rocks are tIlted and faulted 111 a remarkable. manner. As 
valley. showing the stresses to which they have been subjected even in Post-

Tertiary times, reference may be made to the dislocations and slips 
observed in them, in the areas occupied by Cambro·Silurian and 
Cambrian slates, in a number of places, since their surfaces were 
striated by Pleistocene ice. A few examples of these dislocations may 
be given. 

In the southern part of the seigniory of Aubert GallioD, a band 
Dislocations of slates about five feet in thicknes'3, with a high dip to the south-
of the strata d f d b since the east ha been orce up a out six feet higher than the rocks on either 
glacial period. side. The diRplaced mass extends north-east and south-west for several 

hundred yards, though somewhat irregular as to height and thickness. 
On each side nalTower hands or portions of the strata have also been 
displaced a fe~ inches. 

At St. Evariste de Forsyth, Be(Luce county, a ridge of slate dipping 
At St. \i;var- about S. 30° E. < 60° showed displacements since the glacial pet'iod, 
late de For- d' F' I b d ~ h f f . h ' I h' ayth. as represente illIg. ., a an Of t ese our eet In t IC mess aVlllg 

also been thrust up five feet and a half above the general level of the 
rock surface. 



CHALMERS. ] CHANGES OF LEVEL IN THl!: REGION. llJ 

Fig. 1. 

S-E. N-W. 

DISLOCATIONS IN GLACIATED SLATES AT ST. EVARISTE DE FORSYTH, 
BEAUCE CO., QUE. 

SCALE :-10 feet to 1 inch. 

The main dislocated band shown in Fig. 1, was traced about 600 feet, Succession of 

although bl'oken down in places. The pressure or shove which forced movements. 

up this mass of slates seems to have been from the south. After the 
first shove there appears to have been a settling down of all the slates 
except the four-foot band, followed by a.nother, or perhaps several 
shoves, each apparently succeeded by a slackening in the pressure. 
The basset edges of all the slate banels are striated by ice which moved 
S. 56° E. 

East of J ersay Mills, dislocated slates with a down throw of about Other 
dislocationd 

three inches on the south-east occur. 

In Ste. 1\1 arguerite settlement, to the east of Jersey Mills, a band ot 
glacin.lly striated slates from six to eight feet thick is dislocated abouf 
four feet. The downthrow is on the north. Other minor dislocations 
of three or four inches also occur in these glaciated rocks. 

At the International boundary, on the old Kennebec road, the stri
ated Cambrian slates are dislocated in a number of places from three 
to six inches Ol' more. Here also the downthrow was on the north 
side; but the surfaces are a good deal weathered. 

Near the mouth of Gilbert River, a dislocation of from twelve to 
fifteen inGhes was observed in striated slates; downthrow to the 
north. 

At :YlacLeod crossing, Canadian Pacific railway, east of Scotstown, 
dislocations of three inches or more in glaciated surfaces were noted; 
downthrow to the north. 
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On the road leading from Sherbrooke to Stoke Centre, five or six: 
miles from St. Francis River, dislocations from two to six inchel! also 
occur in the slates. 

·West of Richmond Junction, Grand Trunk railway, a dislocation 
of three inches was seen in slates, the basset edges of which are 
glaciated. 

On the west side of Orford Mountain a dislocation of four or five 
inches in a glaciated rock occurs. The downthrow 1S on the side 
towards the mountain, that is, 011 the north. 

These dislocations and many others of small amount tend to show 
the changes recently, and perhaps, still going on in the outer crust of 
the earth in a c'egion where it is supposed to have attained a con
siderable degree of stability. The slips or displacements are quite 
numerous in districts occupied by the Cambro-Silurian slates. 

A noteworthy circumstance in regard to the local dislocations or 
slips is that they seem often to have occurred near some ridge or 
mountain, or mass of resisting rocks, t.he down~hrow being usually on 
the side towards it, or rather the sliding up of the slates has taken 
place on the side farthest from it. \Vhetherthis has been caused by 
a pushlng up of the beds against this resisting mass, or by a slight 
sinking of such mass from cooling and contraction, or whether it is 
due to both causes, remains to be determined. The facts serve to show 
the instability of the outer crust even in the latest geological period. 

PLEISTOOENE MARINE SHORE-LINES OF THE S·r. LAWRENCE VALLEY. 

Shore-lines. Besides the 10Cl\1 and orogenic changes of le\'el described, other move-
ments have tl\ken place in the Pleistocene period affecting not only the 
whole N ul'th-east Appalachians, but also the St. Lawrence valley and 
the Laurentides, and indeed, t he whole of Eastern Canada. These 
were of a more general character, although, perhaps in some places, 
differential or orogenic. Investigations regarding these general oscilla
tions are still ill progress j but enough is known to give us a fairly 
u,ccurate idea of their range or extent in the St. Lawrence v<tlley. 

Height of The data at hltl1d respecting the height of that port.ion of Canu,dian 
region in t.he territory lyimr to the s()uth of the St. Li1wrence River relative to sea 
later TertIary . '" ,. . 
period. level dUrIng the later TertIary, appear to demonstrate that It stood 

considerably higher at that time than at present. * Except in the Lake 

*Annnal Report, Geol. SUl'v. Can., vol. VII. (N.S.), pp. 22-25 u. 
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_ Champlain basin, however, no new facts have been obtaine<il specially 
bearing on this question. Lake Champlain is 402 feet deep in the 
deepest part, * and a large pfl,rt of it has an average depth of 200 feet. 
Hs mean surface level is 98 feet above the sea. 

Here, therefore, we have what was probably a river valley, or a 
valley of denudation in the Tertiary, the depth of which below sea-
level (304 feet) may be taken as a measure of the heighc of the land in 
that period relative to its present altitude. S. Prentiss Baldwin infers 
that the Lake Champlain district was in pre-glacial times at least 
from 300 to 500 feet higher than at present. t Be that as it may, the 
facts are in accord with those observed around the seaboard in Eastern 
Quebec and New Bmnswick regarding the height of the region in the 
Tertiary period. On the advent of the glacial period, the North-east 
Appalachians seem to have maintained approximately the height at Height of the 

which they stood in the later Tertiary until they became enveloped ~~~~1~~ahi~ns 
in ice. Succeeding this was a subsidence, at the maximum stage of in ~he glacial 

which the land in some parts of the region stood from 800 to 1000 penod. 

feet lower than at the present day relative to the sea. A great gulf 
or estuary then occupied the St. Lawl'ence valley, which formed Hhorc-
lines or beaches when at its extreme height, and also others during its 
recession as the land rose. A preliminary table of the elevations of 
these shore-lines on both sides of the valley is given in the Summo.ry Heights of 

Report of the Geological Survey for 1897, pages 66-68, but the levell- shore-lines. 

iugs ha.ve been made with aneroids only, based on those of the 
nearest railway stati.ons. In the present report, a general statement 
of the altitude,; merely will be offered until instrumentallevellings have 
been made at a few, at least, of the principal points. 

In the investigations regarding these shore-lines, the St. Lawrence 
valley has been traversed on the tiouth side, from Metis to Lake On
tario, and on the north from Cap Tourmente, or Ste. Anne de Beaupre, 
to Lake Nipissing. Longitudinally, this valley may be said to ascend 
from the estuary and Gulf of St. Lawrence, of which it forms a part, Slope of St. 

d · . d . h b 1 . . Lawrence an m lts west war extenslOn t e ottom or p am preserves approxl- valley longi-

mately the same gradient throughout till it enters the Lake Ontario tudinaUy. 

basin. The tributary valley of the Ottawa also exhibits the same 
contours westward to Chalk River or beyond. From this point up-
ward, as far as Mattawa, the valley rises more rapidly. Here it bifur-
cates, in one valley flows the Ottawa River, in the other its tributary, 
the Mattawa, the latter continuous to the Nipissing Lake basin. 

-'Report of the U.S. Coast and Geodetic Survey for the year ending June, 1887, 
pp. 1615-166, 172. 

t American Geologist, vol. XIII. No.3, Ma.rch, 1894, pp. 170-184. 
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Transversely, the St. Lawrence valley ascends also from the river 
northward and southward to well-defined limits, although to the eye 
apparently a level plain. The. plain abuts against higher slopes, and 
its margins can be traced almost as clearly as those of the Gulf of St. 
Lawrence at the present day. These margins are not, however, always 
uniform in height j but appear to have suffered deformation in a 
num bel' of places. Skirting the valley or plain on all sides are terraces, 
beaches and benches, composed for the most pa rt of stratiiied gravel, 
sand and clay, although occasionally a terrace or bench cut into the 
boulder-clay is met with. These mark the shores of the sea which 
invaded this valley in the later Pleistocene. Generally speaking, they 
form a series of three or more, the lowest distinct and continuous, the 
highest often interrupted. Like the bottom of the St. Lawrence 
vaJley itself, these shore-lines have an ascending gradient westward, 
that is, up the valley. This gradient is rather grE'ater than that 
of the bottom of the valley, or of the marine plain j but neither 

Deformations. is exactly uniform. Local deformations, or what may be termed 
a 'bulging up' of the surface, occur in places. Near the border of 
the plain these affect the shore-lines and probably the higher grounds 
also. Correlative local sags or reduced uplifts may likewise be noted. 
From Cap Tourmente on the north and Montmagny on the south, 
westward to Montreal Isl and, 01' to an imaginary line drawn across 
the valley from St. Jerome to Danville or Richmond, the shore
lineR are practically the same height on both sides, evidencing thus far 
the comparative uniformity of the general uplift. Along the north 
side of the Ottawa, their gradient increases from St. Jerome as far 
westward as they have been traced, although apparently with more 
local deformation. On the south side of the St. Lawrence, the shore
lines seem to indicate a slightly descending gradient from Danville 
south-westward towards the International boundary j but, owing to 
most of the measurements having been made with aneroid only, they 
probably contain small errors. 

Method of The method pursued in tracing the Pleistocene marine shore·lines 

I
t!,acing shore- of the St Lawrence basin was to proceed from the known marine 
meso 

fossiliferous beds outwards towards the margin of the plain, and to fol-
low those beaches which flank the slopes and face the open valley. 
Along the foot of the Notre Dame Mountains they are practically 
continuous from the gulf as far west as Richmond or Shefford j to 
the weRt of that they are more or less interrupted, or mther they are 
more difficult t(l trace. 
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All the measurements of heights were made with aneroids based on Localities 

h I 1 f I '1' h h ' d where shore-t e eve sot 1e nearest rm way statIOns, except were ot erWlse note , lines werA 

and are referred to mean sea-level. levelled. 

Feet. 
1. At Gaspe Bay (Annual Report, vol. IVII. (N.S.) pp. 22·25 

M.); heigh t,225 te>o 00. 00000. • ••• •• 0 ••• •••• 0 ••• 0 ..... 230 
2. Near Trois Fistoles, thrp.e shore-lines at 240 feet. at 345 feet, 

and at ........ . ............. o ... 0 ••••• 0 •• 0" • 0 •• 0 •••• ••• 375 
3. South·east of Montmagny, or St. Thomas, three shore·lines 

at 250 feet, at 465 feet, and at ....... 0 • 0 ••••••••••••••• o. 545 
4. At St. Anselme Mountain, 15 miles south·east of the city of 

Quebec, shore·lin eR at 540 feet, and by sp. level at . .. ..... 559 
5. ,Vest of Steo Julie in Somerset, shore·lines occur at 626 feet, 

at 790 to 800 feet, and at ... ... 0 •• 0 . 0 .0' ••••• 0 ••••• ••• 0 •• 890 
6. Near Danville, shore·lines at 675 feet, at 720 to 740 feet, at 

830 t.o 860 feet, at 875 to .. 0 • 0 ..... ... . 0 .. ..... ....... ... .. 895 
7. At Shefford Mountain, an isolated trap hill, shore·lines and 

benches at 650 feet, at 725 to 735 feet, at 815 to 820 feet, and 
terraces and ancient dune" and spits at 865 to . 0 ••• •• •• 0 0 0 0 885 

8. North and north-west of Abbott Corner, near Pinnacle 
Mountain, shore· Jines and tenaces at 790 feet, at 835 feet, 
and at ...... . ..... . 0.' •• " •• • • • 0 ••••••••••• o. 0 ••• ••• 0 0 0 885 

The last-noted locality is within a mile or two of the International 
boundary. 

The high-level terraces and shore-lines have not been definitely 
traced beyond the boundary line into the Lake Ohamplain valley. 
Baron Gerard de Geer, when in America in 1891, levelled the height 
of one of these at St. Albans, Vermont, and found it to be 658 feet, * 
and there seems to be one, at least, at a lower level, and possibly 
another higher. 

On the northern slope of the Adirondacks terraces and mounds of Dunes and 

fine sand with gravel in places, underlain with stratified clay, the ~lI~rt~h:;~ng 
whole resting on boulder clay, were observed in the vicinity of Adirondacks. 

Ohat.eauguay station and Malone Junction, (Ogdensburg and Lake 
Uhamplain railway). The sandB apparently formed ancient spits and 
dunes along the margin of the Pleistocene waters during the period of 
submergence, although now at an elevation of ] 000 or 1100 feet. 
The slope where these deposits occur faces the open St. Lawrence 
valley, and descends with a comparatively even surface to the bank 
of the St. Lawrence River. The present streams flowing clown the 
mountain side have cut deep, narrow, trench-like channels into these 
beds, thus showing that they are comparatively new, and indicating 

* Froc. Boston Soc. of Natnral History, vol. XXV., 1892, p. 469. 
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that the region has been uplifted at a recent date, geologically speak
ing. Much more detailed examination is necessary to trace out the 
shore-lines here, however, than the time at my disposal would allow. 

Chara:cter of On the lower levels of the St. Lawrence valley, south-west of the 
?o~e~~li:v~ls of International boundary and of Oornwall, it was found that the deposits 
St. Ll1.wrence on both sides of the riVAl' as far as the Lake Ontario basin are of valley. ' , 

Iroquois 
beach. 

the same character as those to the north-east. Northward and south 
ward the surface of these gradually ascends to limits which have not 
yet been definitely traced, but are probably coincident with the lowest 
of the series of shore-lines which border the great valley. The eastern 
portion of the Iroquois beach, where it has been levelled, seems to form 
one of the limits referred to. These beds evidence submergence with 
deposition of sediments and subsequent uplift. 

High-I~vel Although the high-level shore-lines have not yet been fixed and 
~~~~h-~:.~e:IO~~ levelled :tlong the northern slope of the Adirondacks to the east of 
of Adiron- Fine or Watel'town State of New York there seems little reason to 
dacks. d b I h '. ' 11 . . h h ou t t 1at t ey are contmuous or practica y contmuous WIt t ose to 

the north-east of the International boundary, and the inference, tenta
tively held, is that they all belong to the same system of shore-lines, 
the northern part of the Adirondacks having undergone a grea,ter 
differential uplift than the region to the north-east and probably also 
greatel' thftn that to the south-west. A similar local uplift above the 
normal gradient, although much less in vertical range, occurs in the 
shore-lines between Ste. Julie and Richmond, Quebec. 

Shore-lines On the north side of the St. Lawrence and Ottawa rivers the shore
~f s~rt£a~~e lines, as already stated, were traced from Oap Toul'mente or Ste. Anne 
renee an~, de Beaupre, along the ascending grade as far as Algoma or Lake Nip-
Ottawa flvers... Th b d f h . d' f PI . 

Localities 
where 
observed, 

IS~lI1g. e upper or er 0 t e marIne se Iments 0 elstocene age 
can, in many places, be followed more closely and to better advantage 
on the north side of the valley than on the south side; but in other 
places it runs in among the Laurentian hills forming a very irregular 
line. Generally speaking, however, the border of thA Pleistocene 
area is coterminous with thftt of the lake area of the Laurentide 
plateau, the marine sediments having apparently filled in all the 
smaller lake basins to the limit of submergencA. Commencing at 
the above-mentioned places, the heights of some of the shore-lines at a 
few of the principal points, as measured by aneroid, are as follows :-

Feet. 
1. At Ste. Anne de Bea.upre, terraces or shore-lines at 350 to 

355 feet, and at ., . . . . .. ..,................ ..,...... 540 
2. North-west of Qnebec city, near Charlesbourg, shore-lines at 

450 feet, I1nd at ........ ' ... , ............. '. ........ . . . 560 
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Feet. 
3. Near St. Raymond, on the QlIebec and Lake St. John rail-

way, terraces and shore-lines n,t 635 feet, and at_ ........... 660 
Pleistocene mn,rine shells were found in this vicinity at a 

height of 515 feet above higlb tide level, by Mr_ A. P. Low, of 
this Sl1rvey. * 

4. At St .• Terome, on the west side of Riviere dl1 Nord, shore
lines at 620 to 625 feet, at 730 feet, at 7G5 feet, and at 895 to 900 

5. North of Lachute, shore-lines at 600 to 625 feet, at 740 to 745 
feet, at 845 feet, n,t 885 to 900 feet, n,nd at ... _ ..... _ .... ... _ 975 

G. At Kingsmere MOllnta.in, north of the city of Ottawa, terraces 
and shore-lines occur at different levels, viz. : a t 480 feet, 
705 feet (de Geer), a.t 800 feet, 925 feet, and a doubtful one, 
not properly levelled, at ... _ ............. _ . . . . . . . . . . . . . . .. 965 

17J 

Between forty-five and fifty miles of the Ottawa Rivel', namely, Probable 

from Allumette Rapids to Rapides des Joachim is lake-like and in ~;h~~~~rY of 

places reported to be 200 feet deep, or more. If the depth stated is north of the 

correct, the bottom of the channel there lies as low or lower than at Ottn,wa. 

the Ohaudiere Falls immediately above Ottawa Oity, 138 miles further 
down. This fact with the general features of the valley as 
far up as Rapides des Joachim, indicates that there may have been a 
local sag or reduced uplift here. Between Rapides des Joachim and 
Lake Nipissing, however, the Pleistocene upheaval seems to have been 
greater than to the eastward. On the north side of the Ottawa within 
this distance, terraces and other evidences of submergence are rare; 
but on the south we find heavy beds of fine stratified sand, with 
stratified clay beneath, the whole resting on boulder clay, which occas-
ionally rises to the surface through the overlying series. Deposits of 
this kind are abundant at various places from Madawaska River west-
ward to KJocks Mills or beyond, and are often deeply denuded on the 
higher grounds; but on the lower contain marine shells of Pleistocene 
age. They are especially noteworthy on the Ottawa, Arnprior and 
Parry Sound railway between Douglas and Barrys Bay stations, the 
latter 942 feet high. The summits of the sand-hills rise 100 to 150 
feet above the rail way track, and face the Ottawa valley at an eleva-
tion of 1000 feet or more. Thc same series of beds is extensively 
developed at Deux Rivieres where they rise to about the same eleva-
tion. t They appear to be a great 'development of Saxicava sands Saxicava 

marking the upper limit of the Pleistocene Ilubmergence in this part sands. 

of the country. 

High-level beaches, 1100 to 1200 feet occu'r north of North Bay, High-level 

first observed by Mr. F. B. Taylor. 1: Whether these beaches are ~e~~t~eB~~, 
Onto * Annual Report, Geol. Surv. Can., vol. V., N.S., p. 55 L. 

t Am. Geologist, vol. XVIII., p. 114. Paper by F. B. Taylor. 
:::Uull. Geol. So. Am., vol. V., 1893. Am. Geologist, vols. XIV. and XVIII. 

2 
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marine, as first supposed by him, or due to the i.nterruption of drainage 
by glacier-dams, has not yet been determined. Extensive deposits of 
sands and silts, implying submergence are spread over this part of the 
country up to a height even greater than that of the beaches referred 
to, which have been described in early reports of this Survey as 
Algoma sands. These await detailed investigation and study. 

In that part of the province of Ontario lying between the Ottawa 
and Mattawa rivers and the Great Lakes to the south, the evidences' 
of submergence have been only cursorily examined by me. Elevated 

Beaches north sand, gravel and clay beds resting on boulder-clay occur in numerous 
r:a~e~?reat places, and beaches regarded as lacustrine by some and marine by 

others, have been traced by Spencer, Lawson, Taylor and other geolog-

Conclusions 
resl?ecting 
uplift 
raising the 
beaches. 

ists along the north and north-east sides of the great lakes, Ontario, Erie, 
Huron and Superior. The question of the origin of some, if not all of 
these, is still under discussion; but on any hypothesis we must postu
late a considerable upheaval of the region, although, so far as obser
vations have extended, one which can be closely correlated with that 
of the Great St. Lawrence valley to the east of the Thousand Islands 
and Rapides des Joachim in the Ottawa valley. 

The conclusions which may be tentatively ::lrawn from the foregoing 
facts, with reference to the Pleistocene uplift, are that the general 
elevation of the St. Lawrence basin, in the later Pleistocene, was 
unequal or differential throughout, increasing to the westward as far 
as the waterRhed to the north and north-east of the Great Lakes; but 
that some portions of the country were raised higher than others, the 
uplift being unequal locally as well as generally. And the hypothesis 
held by Spencer and Taylor, that the upheaval which raised the 
marine plain of the St. Lawrence valley and the shore-lines bordering 
it, was the same as that which elevated the beaches around the Great 
Lakes, seems to be supported by the evidence at hand. In the 
latter region, the uplifting force has probably acted along several 
axes not always parallel to each other, but conforming perhaps more 
or less to the longitudinal direction of the basins of these bodies of 
water. The period of these crustal movements appears to have been 
that of the deposition of the Saxicava sands, or rather that of its 
closing stage. Much faulting and displacement occurred, and there 
were doubtless upward and downward complementary oscillations of 
greater or less amount and complexity, the upheaval of so considerable 
a portion of the region near the Great Lakes presumably implying a 
corresponding downward movement in the basins occupied by these 
It is not at all improbable, therefore, that it was at this stage of the 
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Pleistocene that the lake basins attained in part their present form and 
dimensions, and sank so far below the level of the surrounding country. 

In the "Eastern Townships" of Quebec, and along both slopes of Other c~anges 

S . of level In 
the t,. Lawrence valley, eVidences of changes of level of another "Ea£tevn 

and more local kind came under observation. These are best Townships." 

shown in the dislocations of river-valleys, and in the changes 
produced in river-courses, causing waterfalls and rapids, and in some 
cases a total diversion of a river from its old channel. Crustal 
movements of this kind may have been partially effected in the Pleis-
tocene period; but there are reasons for believing that they are also of 
much older date, extending as far back as Mesozoic, and probably 
Pal::eozoic times. 

A description of the changes which have taken place in the contours 
of the region, as evidenced by the erosion and base-levelling of rivers, 
nece~sarily involves a discussion of the origin of river-valleys and lake
basins. Those of the district specially under review will now be 
briefly referred to. 

RIVERS AND LARES OF SOUTH-EASTERN QUEBEC. 

Abundant evidence has been obtained to show that the rivers and Changes of 
. .. level evidenc 

lakes of the regIOn fLre of great age, geologICally speakmg, some of them ed by drain-

having registered the changes of level, orogenic or destructive age. 
to which it has been subjected ever since Pal::eozoic times. The Chau-
.diere and St. Francis, the two largest rivers, flow transversely to the 
general trend of the mountain ranges and intervening valleys, and have 
cut channels through the range nearest the St. Lawrence River down 
nearly to the base-level of erosion. That the courses and valleys of some 
oftherivers, notably the St. Francis, have been affected by orogenic move-
ments is certain. Lake St. Francis occupies part of the valley of an S~. Francis 

ancient river which trenched the Cambro-Silurian and Cambrian rocks. R,ver. 

It seems also possible that Lake Megantic lies in another part of the 
same ancient valley. This river-valley has been dislocated by orogenic 
movements which occurred in the crystalline range nearest the St. 
Lawrence and possibly also in that along the International boundary. 
Whether Trout Lake, Williams and St. Joseph lakes likewise occupy 
-dislocated portions of the old river-valley mentioned has not been deter-
mined for lack of time to make a complete examination, but it seems 
probable. 

The drainage of the area around Lake St. Francis now finds outlet 
hy the St. Francis River, the upper part of which trends at right 
angles to the course of the ancient river, and to the lower part of the 

21 
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present river,-a change produced by the dislocation of the ancient 
valley due to the differential uplift of the belt of Cambrian and pre
Cambrian rocks to the north-west, as stated. Different portions of 
the St. Francis River valley appear to be of different ages. The 
Coaticooke and Massawippi rivers seem to have been originally the 
chief upper portions of the present St. Francis River, although that 
portion between Sherbrooke and its sour0e in St. Francis Lake is 
doubtless also of a very ancient date. 

The old valley now occupied by Massawippi River and lake appears 
likewise to have suffered dislocation, although extending parallel to 
the trend of the geological formations inBtead of tran8ver~ely, as St. 
Francis Lake does. Massawippi Lake has been thus produced. Little 
Magog Lake, lying parallel thereto along the western border of the 
Cambrian belt, occupies a dislocated portion of another ancient river
valley, the extent of which cannot now very well be traced, though 
apparently effected also by the vertical movements of the pre-Cambrian 
and Cambrian rocks to the south-east. 

In the basin of Lake 1'Iemphremagog, however, we :find important 
evidence of the differential or orogenic movements which have taken 
place in the region. This lake also occupies a portion of an ancient 
ri ver-valley, extending from the ri vershed to the south of the In ternation
al boundary, in the State of Vermont, north ward ;by way or Fraser and 
Brampton lakes; thence by Salmon River to the St. Francis valley. 
This old valley is traceable at the present day across the valley of the 
St. Francis between Windsor Mills and Richmond Junction, passing 
to the north of Shipton Pinnacle, and reaching the great St. Lawrence 
plain at Danville. It can thus be followed for upwards of 85 miles, 
and is probably older, geologically speaking, than the valley of St. 
Francis River, which has intersected it transversely at a wide angle, 
apparently at a latel' date. Silurian limestones occupy a portion of 
the Lake Memphremagog basin, showing its pre-Silurian age. 

The dislocation of this ancient Memphremagog valley has also been 
caused by a differential uplift, or series of uplifts, of the pre· Cambrian 
and Cambrian belt which crosses it. The first of these movements 
probably took place in early Palreozoic time; but there were doubtless 
others at later periods. The very latest is probably related to the ig
neous eruptions of the region, and may have been partly produced by 
them. That there have been more than one of these eruptive periods is 
assumed by Ells, * and seems probable as far as regards the diorites and 

'. Annual Report, Geol. Surv. Can., vol. VII. (N.S.), p. 77 J. Ibid., vol. II. (N.S.), 
p. 41 r. 
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diabases. Correlatively with the uplifts there seem to have been dis
locations and subsidences, as evidenced by the ancient lake-basins re
ferred to. 

The Chaudiere valley is, apparently, an exception to the rule, but a Chaudiel'6 

d '1 d .. 1 h' I h . d d' I . valley. etal e exammatIOn SlOWS t at It a so as sustame a IS ocatIOn 
and differential uplift in one part, with a corresponding sag or subsi-
dence in the part of ios course crossed by the Cambro-Silur-ian rocks above 
the Devils Rapids. The axis of the uplift, apparent even at the present 
day, occurs in a district of intrusive rocks. At the Devils Rapids, 
where these eruptives have produced the dislocation referred to, the 
waters now flow over bed-rock, ilond there is no appearance of an old 
filled-in passage of the river on either side. Above that point, as far 
as the mouth of Riviere du Loup, the bed-rock in the bottom of the 
Chaudiere valley seems to lie lower than it does at the mpids ref~rl'ed 
to. Mr. W. P. Lockwood informs me that in a flat just above the 
last-mentioned point, Oll the east side of the Chaudiere ,Ri vel', he sank 

h f 70 f d . 1 h' b d 1 0 . J Sha.ftssunk in a sat eet eep WIt lout reac mg e -roc L pposlte ersey Chaudiel'6 

::VEils, on the west side of the Chaudiere River, a shaft, the mouth of valley. 
which is about twenty feet higher than the level of the river at the 
nearest point, was sunk a few years ago to a depth of 77! feet wholly 
in boulder-clay without reaching the bottom of this deposit. The 
difference in level between the Chaudiere River at the Devils Rapids 
and at the point nearest the shaft mentioned, is, approximately, forty 
feet by aneroid, so that it appears this shaft has penetrated the 
boulder-clay to a depth nearly twenty feet lower than the present 
level of the river at the Devils Rapids without reaching the bed-rock. 

1V1 r. Lockwood also informs me that another shaft was sunk near 
the mouth of the Gilbert River, on the east side of the Chaudiere, to 
a depth of sixty feet, but rock was not reached. Sections of the 
deposits passed through in the two shafts referred to sunk under his 
direction, are given on a later page. 

From the evidence afforded by these three shafts, it would seem Synclinal 

that a great basin, or a sag conesponding with that observed at 3h.s~~j~l'e 
Lake St. Francis and to the south-westward, also occurs here. valley. 
That the part of the Chaudiere valley from the Devils Rapids as far 
up as Big Falls is not now occupied with a lake corresponding to 
St. Francis, l\'Iassawippi and .Memphremagog lakes, is most likely 
because a much larger volume of water seeks outlet by this river, and 
consequently the barrier at the Devils Rapids has been worn down, 
though not as yet to the base-level of erosion. But it is pretty cer-
tain that a lake once existed here in pre-glacial time, and another in 
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the Pleistocene period. The great quantities of sand and clay beneath 
the boulder-clay evidence a long period of slack drainage in this part 
of the Chaudiere valley before the advent of the ice age, while ter
races and benches of stratified materials overlying the boulder-clay 
would seem to favour the conclusion that a post-glacial lake also was 
held in here by a barrier at the Devils Rapids, which was subsequently 
drained out to the present level by the partial erosion of this barrier. 

The depth of boulder-clay and of other overlying stratified beds in 
the valley of the Chaudiere between the Devils Rapids and the 
mouth of the Riviere du Loup shows the amount of material which 
has been thrown into this basin by glacial action and by that of the 
drainage-waters of the country, fluviatile and lacustrine. It is prob
able also that the sea invaded this portion of the Chaudiere valley 
during the Pleistocene submergence of the St. Lawrence valley, and 
that the depo'>its may be partly estuarine. 

The foregoing facts and inferences are offered with t.he view of 
explaining the origin of the long, narrow north-and-south lake basins of 
the region, and of the present rivers and lakes. The great age and 
persistency of these ancient drainage systems is a noteworthy feature. 

In regard to these long north-and-south lake-basins, the question 
Why their arises why if they are pre-Pleistocene, have they not been filled in and 
~~~ib~e~afirled obliterated during the glacial period and subsequently by sedimenta
up. tion. There is no doubt that portions of the original valleys have 

thus been filled in and levelled off, so that it is difficult, if not im
possible, now to locate their position continu0usly j but other par ts 
have from certain causes not been filled up in this manner, and it 
is these which now hold the lakes referred to. The correlative sub
sidence or sag of the wide belt of country lying between the ranges 
traversing the "Eastern Townships" of Quebec during the orogenic 
movements already referred to, also aided in the formation 6f 
these lake basins. That their bottoms have been partially filled up 
during the Pleistocene period there seems no reason to doubt. The 
present condition of the Chaudiere valley between the mouth of 
Riviere du Loup and the Devils Rapids proves this j but owing to the 
scooping or erosive action both of the northward and southward moving 
ice-masses, as well as to the fact that portions of them never seem to have 
been altogether filled with drift even during the glacial period, they 
exist as we now find theru,-receptacles for the drainage waters of the 
surrounding country. 
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DENUDATION OF THE REGION. 

Since this region rose above the sea in Silurian 01' Devonian time, Denudation 

it has been the theatre of a vast amount of denudation and base- ~~~vh~~;~:~~, 
levelling from subaerial, fluviatile and lacustrine agencies, as well as 
from that due to glacial and marine action. This denudation is well 
exhibited in the interior valley lying between the range along the Inter-
national boundary and Sutton Mountain and its prolongation north-
eastward, and is especially noticeable in the great St. Lawrence valley. 
It is observable indeed, in every part of the region under review. 
The botr-om of the St. Lawrence valley is an extensive, denuded or 
base-levelled plain, this and the Carboniferous area of New Brunswick 
being the largest of the plains which have been reduced nearly to a 
uniformly level surface in Eastern Oanada. The former has doubt-
less undergone repeated oscillations of level and deformations, 
both regional and local, accompanied by more or less faulting and 
dislocation since its latest rocks were formed j nevertheless these have 
in most parts preserved their original position and horizontality in a 
remarkable degree. Into the history of the causes which produced the 
denudation and uniform levelling of the bottom of this valley, we do 
not propose here to enter, leaving this for a succeeding report, but will 
pass on to the consideration of the agencies which have produced the 
present condition of the surface on the south side of the valley, especi-
ally in their bearing on the distribution of the auriferous drift. 

It has been shown on a previous page that the rocks of the" Eastern 
Townships" extend in parallel bands in a north·east and south-west 
direction, and consist of three series, each of which is characterized by 
a different degree of hardness or capacity for resisting er-oilion, hence 
the old gneisses and schists now occupy the more elevated portions of 
the country, while the belts underlain by slates and limestones have 
suffered the Illost wear and denudation. In areas of Cambro-Silurian 
rocks, although the strata are everywhere tilted at a high angle, they 
are, nevertheless, worn down nearly to a uniform surface, which in Base-Ievell

some places is so level as to resemble a marine plain. This is especi~ ing. 

ally the case on the divide between the Obandiere and St. Francis 
waters, also westward towards Lake Megantic, and about the source 
of Ditton River. Oomparatively level tracts were also observed on 
both sides of Ooaticook River, and in a number of other places. 
Orustal movements have doubtless taken place at repeated intervals 
het'e throughout the geological history of the region, producing deforma-
tions; but notwithstanding these the agencies of erosion have un-
ceasingly continued their work of reducing it to a base-levelled 
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surface. Taken as a whole it now pre~ents, therefore, different physi
ogra.phic features from what it did originally, or indeed, at any inter
mediate stage of its geological history. 

C~ndition~ The ancient river-valleys, dislocated portions of which now only 
afl'ectmgnver- . d h l'd . -valleys. remam, woul, however, seem to s ow that t 1e WI e mtenor 

valley above referred to, occupied by Cambro-Silurian rocks, 
must have assumed nearly its present relations in early Pah:eozoic 
ages, as the rivers have followed a considerable gradient for a 
long time, geologically speaking, until their channels became inter
rupted by the orogenic uplifts shown on a previous page. The 
denudation and general lowering of the surface has been greatest 
in the drainage basins of the St. Francis and Chaudiere rivers, these 
having $ufficient erosive power to cut pasRages for themselves through 
the range of mountains nearest the St. Lawrence (the Sutton Moun
tains) and wear their channels down nearly to the base-level of erosion. 
The other ri vel'S flowing in this interior basin, not having such power 
of erosion, had to seek outlets by the Chaudiere and St. Francis, being 
unable to cut channels for themselves directly across the range referred 
to. Between the erosion of these latter rivers and the orogenic forces 
which raised the Sutton Mountain range there would seem to have heen 
a long stl'Uggle for the mastery, hence we find the old channels of these 
still traceable across the uplifted belts or mountain ranges with more or 
less distinctness. But the orogenic forces seem ultimately to have 

How the long gained the ascendancy and 1,he dislocated portions of the ancient river-
north-and- valleys in the synclinal basins became receptacles for the drainage 
south lakes ' 
were formed. waters, and thus formed the long narrow north-and-south Jakes 

Transporta
tion of 
material. 

already described. The lakes seem to have stood at considerably higher 
levels at one time than they do now, before wearing down their present 
outlets. All the ancient rivers of the region have thus been forced to 
cut out new channels for themselves by the orogenic uphea\>al referred 
to, except the Chaudiere and the lower part of the S1 ,. Francis. 

The transportation of material by the Chaudiere and St. Francis 
rivers from their upper drainage basins towards the St. Lawrence 
plain throughout their long existence must have been enormous. Not
withstanding the large amount of eroded material thus swept away, 
and the consequent reduction of the land surface within the drainage 
basins of these two large rivers to a lower level than in other parts of 
the interior valley occupied by Cambro-Silurian sediments, yet thick 
sheets of superficial deposits mantle and conceal the rocks from view 
everywhere within this valley. The hill and mountain ranges present 
their denuded summits, often of bare rock, above the valleys while 
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intrusive masses, such as Owls Head, Ot'ford, Big and Little Ham 
mountains loom up above the whole surrounding country, imposing in 
their isolation. 

The deposits now occupying the surface of the region, being largely Protective 

boulder-clay, have a preservative effect upon the rocks, and therefore, d~~~~i~!. 
except on summits bared by ice-action, and along river-va.lleys, there 
must be less subaerial or atmospheric disintegration going on than 
in pre-glacial ages. The glacial period itself was, however, one of 
great denudation, and had a wonderful levelling effect, sweeping the 
material off the higher ground and filling the valleys. This agency 
and its effects upon the distribution of the deposits of the region may 
now be considered. 

GLACIATION. 

The glaciation of the St. Lawrence valley presents many remarkable Glaciation of 

and complex features. Three or more systems of land-ice and at least the region. 

one system of floating ice are indicated by the facts collected in the field. 
First, there seems to have gathered upon the North-east Appalachians 
a glacier or system of glaciers in the early Pleistocene, independent 
of any other ice-sheet. This ice flow ed outward from one or more Appalachian 

central gathering-gt'ounds in radial lines, northward, eastward and glaciers. 

southward. The main neve appears to have been ill northern New 
Hampshire and in the" Eastern Townships" of· Quebec. This is 
the ice which produced the principal strifttion of the province of Que-
bec east of the Chaudiere River and head of the St. John waters, also 
the striation of New Brunswick and the New England Sta,tes. The strioo 
of the Appalachian glacier have been traced on the south slope of the 
St. Lawrence valley nearly from the International boundary down to 
the foot-hills and in some places to the bottom of the marine plain. 

Succeeding this was the invasion of ice from the north and north- Laurentide 

west,-the Laurentide or Lahradorian glacier of Dr. G.1\'[. Dawson glacier. 

and Mr. A. P. Low,-the southern and south-eastern limits of which 
will be defined in the sequel. Below the city of Quebec no evidences 
of this ice having crossed the St. Lawrence River were found. 

A second glacier or system of glaciers flowed off the Laurentian 
plateau in a south-westerly direction, the striation produced by it hav
ing been observed principally upon the southern slope of the plateau 
and in the bottom to the St. Lawrence valley. This striation is later 
than the south to south-east striation and is superposed on it. 
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Local glaciers. Towards the close of the glacial pAriod, during the melting or retir-

ing stage of the glacier systems referred to, a number of local glaciers 
crept down the slopes in various directions as they were influenced 
by the topographicu,l feu,tures. 

Floating ice. The lower slopes and the rock surfaces in the great mu,rine plain of 

Stoss side. 

Strire of 
Appalachian 
ice. 

the St. Lawrence valley, hu,ve been striated by ice which appears to 

have been sea-borne a nd to have been cn.rried westward, or up the 
valley. This implies a submergence of several hundred feet below the 
present level. 

In the following list of strite en.ch of the three or four systems will 
be separately gt'ouped in whn.t seems to be their chronological order. 
The data upon which they have been sepn.rated are the courses of the 
strite, with the stoss side noted wherever observed j the weathered con
dition of the rock surfaces glaciated by the earliest ice as compared with 
that of those striated by the latest ice j the superpo~ition of one set of 
strire upon n.nother on the same exposures, the chamcter of the boulder
clay produced by each, etc. 

The strite are all referred to the true meridian, and the elevations 
to mean sea-level. 

To avoid repetition, the word ,e stoss side," though not used, is to be 
up.derstood with a reverse bearing after en.ch recorded observn.tion 
of the courses of strite. ,Vhel'e the" stoss side" is not known, or is 
uncertain, the fact will be btated. 

St1'ice produced by the Appal(tchi(t .. System of GlaCiC1·S. 

No. 
1. At Ste. Fln.vie, N. 
2. Near Bic station, Intercolonia.l railway, N. 20° IV. and N. 30° W. 
3. At Trois Pi stoles station, Intercolonial railway, N., N. 2' E., N. 5' E., N. 20' 

E., N. 24° E., N. 35° E., N. 40' E., N. 45° E., N. 50' E., N. 55° E., K. 58' E., 
N. 64° E., and N. 74° K; also N. 4' W., N. 5' W., N. 10' W., N. 12' W., N. 
14° W., N. 20° W., N. 26° W., N. 32' W., N. 34° W., N. 36° W., N. 40' W. 
The dominant course is N. 2' E. 

4. In the second concession behind Trois Pistoles, N. 20' W. Height 435 feet. 
5. In the third concession, N. 40' W., and N. 50' W. 
6. At Riviere du Loup, in the second concession, N. 18' W., N. 25° E., etc. 
7. On the Temiscouata road, near St. Honore, N. 40' '0,1. 
8. Neal' Montmagny station, Intercolonial ro.ilway, N. 62' E., N. 67' E., and N. 

72° E. 
9. South-east of Montmagny station. N. 22' E., N. 52' E., N. 62° E., N. 72° E.; 

also N. 8' W., and N. 18° W. Height 465 feet. 
10. Ten or twelve miles south-east of :¥Iontmagny station, N. 8° "V., N. 32° E., and 

N. 42° E. Height 1,400 feet. 
11. A mile or more south of St. Gervais village on the road to St. Lazare, N. 38° E., 

and N. 52° W. 
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12. Further south on the same road, N. 43' E. 
13. H alf way between St. Gervais and St. Lazare villages, ou great bosses, N. 33° E. 
14. At o t. Lazare, N. 33° E., N. 43° E. , and N. 7° W. 
15. On the road from St. Lazare to St. Clare, N. 70 \V. (See No. 328). 
16. \Vest of last observation, N. ZO W. 
17. Two concessions west of St. L>tzare, on St. Clare road, N . 61° W. (L"ter, S. 87° 

E.) 
18. EURt side of St. Clare village, N. 7° W ., N. 17° W. 
19. West of St. Clare, on St. Anselme road, N . 22° "V., and N . 25° '\'1. 
20. At northel'll base of St. Anselme mountain, 15 miles south·east of Levis, N. 43° 

E. H eigh t 555 feet. 
21. Ou t0P of St. Anselme mountain, N. 47° E. , and N . 62° E. H eigh t 630 feet. 
22. At Ste. Marguerite, N .. 7° W. Height ],120 feet. 
23. In another place at Ste. Marguerite, N. 42° W. 
24. On road from Bisson to Sts. Anges, N. 44° E. Heig'ht, 850 feet. 
25. Three miles west of '\Vest Frampton, N. 27° E., and N. 61° E. Height, 1,460 feet, 
36. To the south-west of \Vest Frampton, N. 42° '\'1. 
27. Further to the sou th-west, on the same road on which No. 26 stri,., were seen 

N7°W. 
28. Some roel s further to the south-west, N. 1° E. \Vell defined. 
29. On the southern b,·ow of the same ridg-e, N. 17° W .. and N. 3° E. 
30. South-west of St. Odilon, N. 6° W., and N. 4° E. 
31. Between Col way and Des Plantes rivers, N. 6° "Y., N. 4° E. etc. 
32. Oa road on south side of Riviere des Plantes, N. 19° E. , N. 24° E. Height, 

775 feet. 
33. Half a mi le east of Ste. Rose chlll'ch, N. 9° E. Height, 1,485 feet. 
34. On road from Etchemin Lake to Culdatf P.O., N., go E. 
35. On the same road neamr Culdaff P.O., N. 16° \V. 
36. South·east of Culdaff P.O., N. 16° "V., and N. 1° "Y. Doubtful whether these 

are earlioot 01' latest. 
37. About two miles east of limi ts of Rigaud Vaudreuil seigniory, X 16° '\'1. Simi· 

lar courses occur to the west within three miles of St. F ran90is village. 
138. East of .Jersey :Mills P.O., N. 15° W., N. 20° W., N. 22° W., and N. 2° W. The 

last nmy belong to the latest glaciation. 
39. On hill slope between St. Fran90is and Gilbert River, N. 17° '\'1. Height, 800 

feet. 
40. South-east of S t. Francis station, Quebec Central railway, N. 62° E. 
41. In another place near above course, N. 4° E. 
42. At Marlow, P.O., N. 26' W., N. 36° W., and N. 46° W. 
43. On Lot 30, Liniere, N. 46° W. 
44. East of road betwep.n St. H enri and St. David concessions, Aubert Gallion, N. 

5° W. H eight, 920 feet. 
45. West of Ohaudiere River at St. Fl'anc;ois, Beauce, N . 6° W. 
46. Along second concession road W. of St. Fran90is, N. 14° E., N. 24° E. Height 

1,120 feet. 
47. On same road further north, N. 6° 'vV. 
48. South of Bras River, we,t of Chaudiere, N. 4° E. Height abont 860 feet. 
49. On road going from Ste. Marie to St. Sylvester, near Riviere Bp.aurivage, N . 4° E. 
50. East of St. Victor de Tring, N. 12° E. Height, 1,225 feet. 
51.. In another place nearer St. Victor de T ring, N. 10° E. 
52. West of same place, N. 16° E., N. llO° E. 
53. :Further west of St. EphrelU de Tring, N. 14° E. (See No. 272.) 
54. Near St. Ephrem on hill summit, N. 2° E. 
55. North of St. Ephrelll, on road to Broughton, N. 12° E., and N.18° E. Height 

1,250 feet. 

Stri,., of 
Appalachian 
ice-Cont. 



Strire of 
Appalachian 
ice-Gont. 

28 J SOUTH-EASTERN QUEBEC. 

56. 

57. 

58. 
59. 
60. 

6I. 
62. 

63. 
64. 
65. 
66. 

67. 
68. 

69. 
70. 
7I. 
72. 
73. 
74. 
75. 
76. 

77. 
78. 

79. 
80. 

Six or seven miles from Broug'hton, on same road, N. 2° E. with as. 66° E. set 
superposed on it. Also N. 36° \V. H eight, 1,250 feet. 

About five miles south of Broughton station, Quebec Central railway, N. 2" E. 
with S. 66° E., strial al so. 

Near Broughton station, N. 6° \V., N. 12° W., and N. 14° VV. 
On road from Broughton to Leeds and Inverness, N. 9° E. 
Neal' Leeds on northern slope of range, N. 24° K Height, 1,360 feet. This 

COurse OCCllrs on several p.xposllres here. 
Between Leeds and Inverness, N. 12' E., N. 160 E. 
Near brow of mountain before descending on marine,plain of St. Lawrence Valley, 

N. 14° E. H eight, 895 feet. 
South of Ste. Julie, neal' Bate, N. 52° E., and N. 64° E. Height,l,OOO feet. 
South·east of \Volfestown, N. 1° \V. Height about 1,250 feet. 
On same road, neal' NicoletLake, N. 2° 'V .,crossed by a later S. E. course (N o. 246.) 
Still nearer Nicolet Lake, N. 16° 'Y., N.14° W. H eight about 1,000 feet. Also 

crossed by a S. E. course. 
North of South Ham, N. 20° E. H eight, 960 feet. 
At South Ham, N. 5° W., N. 15° \V., and N. 25° 'V. Crossed by S. E. strire, 

(No. 241.) 
Between South Ham and :il'Iarbleton, N. 10° 'V., and N. 15° ,Yo Numerous. 
At limekilns. Marbleton, N. 25° 'V., and N. 30° ,Yo 
West of St. Romaine, N. 5° W., N. 10' W. Height about 1,400 feet. 
Two miles east of Forsyth. (Also No. 275.) 
Half way between Forsyth and St. Ephrem, N. 
Three lJiiles from East Angus, on road to Cookshire, N. 35° E. 
About a mile from Cookshire, on same road, N. 25° E., and N. 30° E. 
Two or three miles south·east of Scotstown, ncar C .. nadian Pacific railway, 

N. 35° W., N. 45° W., and N. 63° W. Height about 1,200 feet. 
Near MacLeod crossing, N. 56° W ., in several places. 
North of Nadeau crossing, Canadian Pacific railway, and east of Lake 

Meg'antic, N. 46° W., and N. 66° W., besides (No. 189). 
On Stoke Centre road, north of St. Franci~ River, N. 55° E. Height, 680 feet. 
On the same road, five milrs from St. l?rancis River, due W, 

81. Further to north· east, N . 45° \V. Height, 8G5 feet. 

82. At slate quarry near Danville, N. 18° 'V. 
83. West of Danville, N. W. H eight, 750 feet. 
84. At Stoke Lake, N. 55° W. Height, 800 feet. 
85. South of Stoke La,ke, N. 55° W. Numerous. 

86. Seven or eight miles east of ,,7indsor Mills, N. 85° W. Height, 850 feet. 
87. About two miles east of ''Vindsor Mills, S. 8()0 ,Yo Height, 600 feet. 

88. One mile east of Windsor Mills, N. 75° W., N. 83° W., and S. 85° W. Height, 
600 feet. 

89. West side of St. Francis River, opposite Windsor Mills, N. 85° W. At Rings· 
bury, N. 850 ,Yo Height, 590 feet. 

90. On the east siele of Shefford Mountain, N. 45° '\-Y . 

. 91. On roao from Knowlton to Sweetsburg, N. 20° 'V. In another place further 
north, N. 5° E. 

92. Three 01' foul' miles from Sweetsburg, on same road, N. 83' 'Y., crossed by a 
southerly trending' set, (No. 150.) 

93. Another exposure shows N. 83° 'V., crossed by a later set S. 57° VV. 
94. Two miles from Sweetsburg, N. 87" 'Y., varying· to S. 57° 'V., crossed by a later 

set, (No. 150.) 
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95. South·west of "Pinnacle," Sutton Mountain on roael from Abbott corner to Strile of 
Richford, Vermont. N. 62" W., anel S. 880 \V. Numerous. In other places Appalachian 
in this locality N. 42° W., N. 52° W., etc. (See No. 138.) ice-Cont. 

96. South of Phillipsburg, Missisquoi Bay, N. 38° W. Imperfect. 

8M';ntion p"oduced by the ca"lie?' LuwI'cntide mucie,·. 

97. At St. Eustache, north of Portneuf, Cannel ian Pacific railway, S. 12° Eo, S. 45° Stri", of 
E. Height, :175 feet. earlier Lau· 

D8. Near Belair station, Canadian Pacific railway, S. 84° E. (This ice moved down r1nt!d~ 
the valley of Riviere du Cap Rouge. ) . A aCle" 

99. At Granel' Mere, St. Maurice River, S. 25° E. H eight, 675 feet. 
100. South of Maskinonge Lake, S. 28° E., and S. 33° E. Height, 675 f~et. 
101. In another place near Canaelian Pa~ific railway track, S. 18° E. H eight, 650 

feet. 
102. Further sou th, S. 13° E. and S. go E. Height, 640 feet. 
103. At St. Jerome, S. 32° E., S. 30° E., S. 8° E., S. 3° E., S. 3° W., and S. 16° W. 

Height, 320 feet. 
104. On a boss on bank of North Rivel', at St .. Jerome, S. 12° E. and S. 00° E. 
105. At iron mines, west of St. Jerome, S. 5° W. 
106. North of St. Jerome, S. 22° E. and S. 40° E. Height, 735 feet. 
107. At Ste. Camille, S. 12' E. 
108. On the road from Lachute to Dunany, S. 12° E. Height, 475 feet. 
109. North of Lachute, S. 12° E. ",nd S. 32° E. 
110. North-east of Calumet, S. 18° W . and S. 28° W. Height, 530 feet. 
111. On the road going' north from Calumet station, Canadian Pacific railway, S. 2° 

E. and S. 12° E. Height, 635 feet. 
112. Along Rouge River valley, one mile north of the Canadian Pacific railway sta

tion, at Calumet, S. 2° K H eight,400 feet. Further up river, S. 17° E., in 
two places. Height also 400 feet. 

113. North of Papineau ville, S. 9° \V. 
114. North of Buckingham, near Mayo, two courees, S. 31° E. and S. 9° \V. to S. 14° 

\V. On weathered exposures. 
115. Near last mentioned locality, viz., at Emerald mine, S. 11° E. 
116. \Vest of Buckingham, glaciated bosses with two stoss sides occur, one to the 

north, another to the east; but no distinct strire were detected. 
117. Neal' Old Chelsea, in Gatineau Valley, S. 10° E. to S. 20° E. 
118. In Chichester, opposite Pembroke, S. 29° E. H e.wy. Height, 625 feet. 
119. At Chippewa Creek, two or three miles north of North Bay, S. 14° \V. 
120. On ledges north of North Bay, S. 4° W. and S. 9° W . Height, 660 to 670 feet. 
121. At Klock's Mills both the southward and south-westward sets of striw were 

observed. 
122. At Madawaska station (Ottawa, Arnprior and Parry Sound railway), south

ward striation was observed. 
123. Half a mile south of Perth, two or three courses of striw occur, often in the same 

surface, the oldest being S. 28° E. Height, 435 feet. 
124. About two miles south of Perth, older stria;, S. 28° E. and S. 33° E. These are 

nearly effaced by a later south-west set. Height, 435 feet. 
125. West of Bathurst, Canadian Pacific railway, stria; were observed with courses 

trending from north to south, and another set from north-east to south-west. 
126. At Twee;:! station, Canadian Pacific railway, S. 14° E., S. 16° E., S. 46° E:, and 

S.l° W. 
127. About three miles north of Smiths Falls, S.l°\V., insevera.! places, also S. 3° W. 
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128. South of Smiths Falls, S. 4' E., S. l' W., and S. 6' W. 
129. On 'Volfe Island, foot of L<ake Ontario, S.21' W., S. 31' VV., S. 31' E., etc. 

Height, 250 leet. 
130. At Clayton, N.Y., S. 21' E., S. 11' E., and S. 6' E. 
131. At Morristown, N.Y., S. 25' E., and S. 40'E. On another exposure, S. 7' E. 

On the higher grounds south of Morristown, S. S' VV. 
132. At Nevin's quarry, west of Ogdensburg, N .Y., S. 5' E., S. IS' Eo, S. 23' E. and 

S. 22' "V. The S. 5° E. strim are the heaviest. Superposed on these are 
south-west strim which may be due to fio"'ting ice. 

133. About four miles south of Ogdensburg, S. 10' E., in several places. Light. 
134. At Prescott, Ont., S. 15' E, and S. 18' E. Another finer set (No. 351.) 

superposed on these. 
134l Near St. Alb",ns, Vt., S. 12' E. 
135. On the sonth-east side of a rielge behind St. Albans, Vt., S. 14' 'V. and S. IS' W. 
136. South of Phillipsburg, Que., S. 
137. On the ridge just west of St. Armand station, S. :lS' W., and S. 33' W. 
138. On the road from Abbott Corner to Richford, Vt., S. 52° E., ",nd S. 42' E., 

crossing N. IV. strim. 
139. At foot hills north-east of "Pinnacle, II S. 42' E. and S. 27' E. Height, 960 feet. 
140. South-east of "Pinnacle, II Sutton Mountain, S. 32' E. 
141. On the west side of Pigeon Hill, S. 22' E. 
142. Two miles soutl. of St. Arm",nd, at International boundary, S. IS' VV. 
143. A mile east of St. Armand, S. 46' E. 
144. At Frelighsburg, S. 27' K Height, 500 feet. 
145. South-east of Ounh",m, west of Sweetsburg, S. 40' E. 
146. On the road going south from East Dunham, S. 60' E. and S. 65' E; well 

marked. 
147. In a.nother place near by, S. 34' E. 
14S. On north-west slope of ridge, three miles west of Sweets burg-, S. 72' E. and S. 

52' E. 
149. In anoth~r place on same slope, facing ::it. Lawrence plain, S. 28' E. 
150. On hill south of Sweetsburg, S. 54' E. ; another common course here is S. 62' E. 
151. At Knowlton village, S. 12' E. 
152. On summit of Shefford Mountain, in a hollow, 8. 55' E. 
153. On south-west siele of Shf'fford Mountain, S. 62' E. 
154. East of West Shefford, S. 37' E. 
155. Near Iron Hill, Brome Mountain, S. 52' E. 
156. In Bolton, near Grass Pond, S. 32' E., S. 12' E. 
157. Near Foster junction, l,nd at South Stukely, Canadian Pacific railway, S. 12' E. 
15S. At Eastman station, Canadian Pacific railway, S. 32' E. and S. 12' E. 
159. On slope of Orford Mountain, S. 53' E. Height, 1,400 to 1,500 feet. 
160. On same slope of Orford Mountain, a t elevation of 1,800 feet, glaciated surfaces 

were noted, but without distinct strim or grooves. Above this to summit, 
2,860 feet, no glaciation waR observed. 

161. Nea,' the foot of Orford Mountain, S. 23' E., S. 33' E. 
162. South of Orford Mountain, S. 63' E., or N. 63' W., stoss side indistinct. 
163. Along the Canadian Pacific railway, north-west of Lake Memphremagog, S. 

211' E. and S. 33' E. 
164. Between Memphremagog and Magog lakes, in several places, S. 13' E., to S. 

9'W. 
165. North of Lake Memphremagog towards Cherry and Fraser lakes, in several 

places, S. 14' E. Height, SOO to 915 feet. 
166. West of Lal<A Memphremagog towards Orford Lake, S. 2' VV. 
167. Two miles south of GeorgeviJle, S. 2S' W., S. 8' vV. Height, SOO feet. 
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168. On west side of Lake Memphremagog, three miles from north 
Height, about 1,000 feet. 

end, S. 4° E. Strire of 
earlie!' Lau· 

169. 
170. 
171. 
172. 
173, 

174. 
175. 
176, 
177. 
178. 

179. 
180, 
181. 

182. 
183, 

184. 
185, 
186. 

187. 

188. 

189, 

190. 

191. 

192. 
193. 

On east side of this lake, near Oliver, P.O., S. 12" W. Height, 1,000 feet. 
At cross roads, south end of Little Magog' Lake, S. n° E. Height, 715 feet. 
N ear cotton mill, Magog village, S. 8° W. Height, 700 feet. 
Near same place on east side of Magog River, S. 14° 'V. aud S. 26° \V. 
On east, side of L"ke Memphremagog, above Magog village, ',So 24° \V. and S. 10° 

W. Height about 820 feet. 
On road from Magog to Katevale, S. 8° W. Height, 900 feet. 
West of KatevaJe, S. 20° W. and S. 140 W. Height, 1,090 feet. 
At Katev"le, S, 10° W. Height, 845 feet. 
South·east of Massawippi River, S. 35° E. Height, 520 feet. 
At International boundary, Maine Central railw>tY, S. 35° E., and S. 25° E. 

H eight, 1,118 feet. 
At St. Malo station, same railway, S. 45° E, 
West of Sawyerville, S. GO° E. and S, 50 E. 
About a mile south of DixvillE> station, Grand Trunk railway, S. 300 E. Height 

1,130 feet. 
On granite hills further south, S. 80° E. Height, 1,950 feet. 
On road from Norton Mills to Barnston, not fa.r from International boundary, 

S. 57° E. Height 1,650 feet. 
Further west, nearer Barnston, S. 33° E. H eight, 1,345 feet. 
On road from Coaticook to Barnston, S. 30° E and S, 25° E. Height, 1,265 feet. 
South of Ch",rtierville, at foot.hills, S. 55° E. and S, 35° E, Height, 1,750 

feet to 1,800 feet. 
On road from Ditton to Scotstown, S, 80° E . and S. 60° E . And on another 

ledge nearer Scotstown, S. 60° E. and S. 50° E. Height about 1,350 feet. 
On easternmost road leading from Megantic to Spider lake, S, 86° E., S. 76° E. 

and S. 62° E. Ne>tr Spider Lake, S. 76° E, 
On second short road crossing Canadian Pacific railway, east of Megantic, S. 

86° E. 
East of Agnes P.O" or Megantic, on south side of Chaudiere River, S. 86° E. 

(numerous), S. 66° E., etc. 
In another locality, east of Megan tic, to south of last, S. 82° E. and S. 66° E. 

Height, 1,540 feet. 
At north end of La.ke Megantic, S. 66° E. and S. 56° E. 
Along the road from Megan tic to Ste. Cecile, four or five miles from lake, S. 66' 

E. and S, 61° E. 
194. Near Lowelltown, Me., along Canadian Pacific railway. S. 86° E., S. 80° E., S. 

73° E, S, 69° E. and S. 65° E. 
195. At Hampden Settlement, Que. S, 45° E. Height, 1,565 feet. 
196. Further Bast on same road, near cross roads, S. 60° E., and S. 15° E. Height, 

1,770 feet. 
197. Near McLeod crossing, Canadian Pacific railway, S. 85° E. and S. 52° E. In 

another place near last, S. 45° E. 
198. At Scots town, several sets, the most distinct being S. 65° E. 
1V9. On the Macnamee road, west of Scots town, S. 60° E. and S. 55° E. Light. 

H eight, ",bout 1,330 feet . 
200. Four miles west of Scotstown, S. 75° E, 
201. At Compton village, S. 135° E. and S, 45° E. 
202, At Cookshire, S, 58° E. and S, 48° E. 
203. On second cross-road west of Sherbrooke, on north side of Magog River, S, 13" E. 

Height, 800 feet. 
204. At Sherbrooke, S. 54° E., S, 52° E., and S. 48° E. 

rentide 
glacier- Cont. 



Strire of 
ertrlier Lau· 

32 J SOUTH-EASTERN QUEBEC. 

205. Three miles north of Sherbrooke along Grand Trunk milway, S. 35.K Height 
480 feet. 

rentide 206 
glacier- Cont. . From one to two miles east of Sherbrooke, S. 15° E., S. 1° "V., and S. 5° "V. 

207. 
Height, about 600 feet. 

Half a mile further east on north side of St. Francis River, S. 40° K, S. 35° E. 
and S. 30° K 

208. Neal' Ascot station, Quebec Centritlrailway, S. 8]0 E. and S. 53° K Height, 
640 feet, 

209. At junction of two roads leading from Sherbrooke to Ascot, S. 55° E. Height 
990 feet. 

210. From one to two miles west of Ascot, S. 56' E. Height, 850 to 875 feet. 
211. East of St. Francis River, un east road leading to Stoke Centre, S. 44' E. and 

S. 30' K Height, 550 feet. 
212. At junction of two roads leading to Stoke Centre, S. 46' K Height, 950 feet. 
213. NeILl' Brompton Falls, St. Francis River, S. 40° E, Height about 500 feet. 
214. Further down river, at the same place, S. 36' E. and S. 20° E. Height, 470 feet. 
215. About a mile east of Windsor Mills, S. 35° K H eight, 600 feet. (See No. 88.) 
216. Two miles east of Windsor Mills, S. 55° K Height about the same as la.st. 
217. At Kingsbury, S. 47° E. Height 590 feet. (See No. 89.) , 
218. On road leading direct from Kingsbury to Richmond Junction, north of first 

bend, S. 55Q E. Light. 
219. At Melbourne, south-west of Richmond Junction, S. 50° E. Height, 685 feet. 
220. Seven 0" eight miles from "Vindsol' Mills, on road to W'\ttopekah Lake, S. 41° E. 

Height, 850 feet. 
221. South of Stoke Centre, on west road leading to Sherbrooke, S. 76° K, S. 65° E., 

""nd S. 56' E. 
222. On the same road, north side of large brook, S. 61° E. Height, 850 feet. 
223. South of SIVme brook, S. 56' E. and S. 46° E. 
224. South-west of Richmond Junction, Grand Trunk railway, S. 50° E. Heig-ht, 

700 feet. 
225. On a northern slope further west, S. 46° "V. 
226. Further west, on Montreal road, S. 56° E. Height, 720 feet. 
227. Near Lisgar station, Grand Trunk railway, west side, S. 56' K and S. 46° E. 
228. On a bo!3S west of Danville, S. 51° E. 
229. Half way between Shipton Hills and Danville, S. 46° K Height, 740 feet. 
230. East side of Shipton Hills, S. 22° K, S. 20° E. 
231. At slate quarry, south of Danville, S. 74° W. and S. 44' VV. 
232. South of Danville villag'e, S. 22' E. and S. 20° E. Height, 550 feet, 
233. On hill slope south of Danville, S. 36° E. and S. 26° E. Height, 895 feet. 
234. On hill facing the St. Lawrence valley at \Varwick, Grand Trunk railway, 

S. 74° E., S. 64' E., etc. H eight, 860 feet. 
235. Two miles we.st of Arthabaskaville, on hill slope fa()ing St. Lawrence, S. 46° E. 

Heigh t about 870 feet. 
236. At Arthabaskaville, on eimilar hill slope, S. 8° K 
237. ThreA miles south of Angus station, Quebec Central railway, S. 40° E. and 

S. 35° E. 
238. On the road from Angus station to Cookshire, near latter place, S. 40' K 
239. On 'road from Dudswel! station, Quebec Central railway, to Marbleton, ea.st of 

lake, S. 32° E. 
240. Near Marbleton, on road to South Ham, S. 66° E. and S. 56° E. 
241. At South Ham, S. 62° E. aIld S. 46° E. 
242. Within a mile or two of Nicolet Lake, on road to Wolfestown, S. 86' E. 
243. North of Nicolet Lake, on same road, S. 56° E. and S. 36° E. 
244. Two or three miles north of Nicolet Lake, S. 86° E., also N. 75° E. Light strire. 
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245. 
246. 
247. 
218. 

Further to the north-ea~t, S. 84° E. Light: numerous. Strire of 
Still fmtner to the north-east, S. 68° E. (See No. 65.) earli~ Lau-
Five or six miles south-west of Wolfestown, S. 70° E. ~I~~ie:-cont 
Between St. Pierre Baptiste ano Ste. Julie, l1,bout a mile from brow of mountain, . 

S. 71° E. 
249. Near brow of mountain, on same ro~.d, S. 86° E. Height, 950 to 1;000 feet. 
250. Two or three miles west of Ste .• 1 ulie, along foot-hills, S. 54° E. Stoss side in

distinct. Height, 71\0 feet. 
251. At base of mountains south of Ste. Julie, on road to St. Pierre Baptiste, S.22° 

E.. Height, 680 feet. Tho same COurse occurs in other places on this road. 
253. South of Ste. Julie village, S. 54° E. 
254. South-west of Ste. Julie, among foot· hills, S_ 76° E. and S. 62° E. 
255. On road from Ste. Julie to Inverness, at foot-hills, S. 56° E. Height, 750 feet. 
256. On brow of slope, going south on same road, S. 56° E. Height, 895 feet. 
257. Still further south on illope, S. 46° E., in several places. 
258. Just east of cross roads between Inverness and Leeds, S. 26° E. 
259. Further south on road to Leeds, S. 46° E. and S. 36° E. 
260. North of Leeds, S. 56° E., S. 46° E., etc. (See No. 60.) 
261. South of Leeds near H arvey Hill, on road to Broughton station, Quebec Central 

milway, S. 86° E. H eight, 1,150 feet. 
262. At Broughton station, Quebec Central railway, S. 82° E. 
263. At Weedon station, Quebec Central railw<ty, 52° E. Height, 1,170 feet. 
264. At west end of Lake Aylmer, S. 76° E. H eight, 1,075 feet. 
265. Near Stratford P.O., S. 66° E. and S, 52° E. Height, 1,175 feet. 
266. Between Stratford and Stornoway, S. 56° E. 
267. East of Stornoway, in a valley, S. 60° E. 
268. At St. Romain church, S. 86° E. and S. 66° E. Height, 1,400 feet. 
269. On road from Broughton to St. Ephrem de l'ring, six or seven miles from 

Broughton, S. 66° E. (See No. 56.) 
270. On same road north oi Bras River, S. 66° E. 
271. East of St. Ephrem' on road to St. Victor de Tring, S. 86° E. and S. 66° E. 
272. Half a mile Or more to the east of last, S. 34° E. (See No. 53.) 
273. At St. Victor de Tring, S. 50° E. to S. 60° E. 
2?4. Halfway between St. Ephrem de T.-ing and Forsyth, S. 56° E. 
275. About two miles east of FOl'syth, S. 66° E. (See No. 72.) H eight about 1,300 

feet. 
276. At Forsyth (St. Evariste de Forsyth), S. 64° E. on several exposures. 
277. Behind R.C. church where dislocated slates occur S. 56° E. 
278. On the west side of River Tierney, S. 56° E. and S. 46° E. 
279. About a mile east of Lambton, S. 56° E. Height, 1,300 to 1,400 feet . 
280. At the south end of St. Francis Lake, S. 66° E. to S. 70° E. 
281. Nel1,r St. ElzeR.r in two places, S. 56° E. and S. 26° E. Light. 
282. Further south going up hill, S. 32° E. Fine strim. Height, 1,050 feet. 
283. At St. EIzear, S. 36° E., or the reverse. Stoss side indibtinct. Height, 915 feet. 
284. On roo.d from St. Elzear to Ste. Marie, S. 52° E. 
285. North-west of Millstream, lIeo.r St. Fran90is, Beauce county, at rea.1' of first 

concession, S. 86° E., S. 66° E., and S. 56° E. Height, 850 to 900 feet. 
286. On west side of Chaudiere River, south-west of the Devils Rapids, in the second 

concession, S. 76° E. Height about 960 feet. 
Other stl'ire ill rear of first concession near here, S. 66° E. 

287. At east end of road between St. Henri and St. David concessions, S. 47° l!.. 
Height, 920 feet. 

288. In the southern part of Aubert Gallion, S. 53° E. Numerous. 

3 
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Strire of 289. About a mile above mouth of Riviere du Loup on east side of Chaucliere River, 
earlier Lau· S. 47° W. 
r1ntide c t 290. At .Jersey Mills, S. 700 E., S. 64" E., S. 56° E., and S. 48° E. 
g aCler- on. Same place at bank of Chaudiere River, S. 52° E. and S. 40° E. 

291. At Ste. Marguerite, east of Jersey Mills, S. 32° E. Height, 1,170. 
292. One Qt. two miles above .Tersey Mills, on east side of Riviere du Loup, S. 62° E., 

S. 46° E. and S. 27° E. 
293. About four miles from J erRey Mills, on olrl Kennebec road, S. 77°E. and S. 72° E. 
294. Seven miles above Jersey Mills on same road, S. 67° E. Height, about 840 feet. 
295. At Rt. Come, S. 68° E., S. 37° E., and S. 20° E. Height, D35 feet. 
296. In second concession east of St. Come, S. 47" E. Height, 1,100 feet. 
297. Near Langevin road, in several places, S. 47° E. and S. 37" E. 
298. At Marlow, P.O., N. 88° E., S. 80° E. and S. 62° E. H eight, about 960 feet. 
299. Further south-west on Kennebec road at school house, S. 52° E., S. 420 E., and 

S. 36° E. Height, 1,050 feet. 
300. On Lot 30, Liniere, S. 46° E. and.8. 32° E. Height, 1,53(\ feet. 

On another exposure here, S. 27° E. 
301. At Monument stream, S. 46° E., S. 42° Eo and, S. 36° E. The.S. 46° E. strire 

may be N. 46° W. as there is no distinct stosBing. 
302. At International bound ary, east of Line House. Kennebec road, S. 57° E. or N. 

57° W., stoss side doubtful. Height, 1,950 feet. 
303. Along Kennebec Toad south of boundary line, S. 57" E. or N. 57° VV'. 
304. Two miles south of boundary, on same road, S. 82° E., S. 72° E., and S. 66° E. 

About three miles south-west of boundary, snme road, S. 72° E., S. 66° E., S. 
62° E., S. 56° E., S. 52" E., and S. 46° K . La8~ two of these courses light. 

305. Along Langevin road going from St. Come, and before reaching head-waters of 
Abenaquis River, S. 75° E. and S. 45° E. Height, 1,245 feet. 

306. South of Abenaquis River, on same road, S. 1)70 E., S. 47" E., and S. 37° E. 
Height, 1,275 feet. 

307. North of Abenaquis River on this road, S. 66° E., S. 56° E., and S. 46° E. 
308. North of St. Francis station, Quebec Central railway, in the Chaudiere valley, 

S. 42° E., S. 37° E. ; al80 S. 17° E. 
309. Still further north along Quebec Central railway track, S. 72° E., S. 66° E., S. 

62" E., and S. 56° E. 
310. On south sideof Famine River, two miles from the Chandiere, S. 36° E. Height 

about 1,000 feet. In another place further east, S. 46° E. 
311. On the road from St_ .Fmncis to Gilbert River gold mines, S. 62" E., and due E. 
312. Between Famine River and Lake E~chemin, S. 76" E. Height, 900 feet. 
:n3. South of Lake Etchemin, S. 76° E. and S. 82° E. 
314. Between Gilhert and Famine Rivers, in Fief Cumberland, S. 670 E. 
315. Two miles east of St. Francis, Beance, S. 47" E. 
316. Between this and Chaudiere Riv~r, S. 75° E. and S. 50° E. Numerous. 
317. Four or five miles west of St. Odilon, S. 87° E. H8ight, 1,250 feet. 
318. At mouth of Colway River, S_ 76° E. and S. 72° E. 
319. On eastern slope of Chaudierp., between St. Joseph and Colway River, S. 67° E. 

Height, 535 feet. 
320. East of St. Joseph, two or three miles, S. 82° E. 
321. On road from Bisson to Frampton, second concession, S. 76° E. Hei~ht, 1,020 

feet. 
322. At Ste. Marie, S. 50° E. 
323. About a mile east of Ste. Marie, S. 45° E. Height, 890 feet. 
324. Between Ste. Marie and Ste. Marguerite to east of first concession, S. 72° E. and 

S. 62° E. Height, 1,080 feet. In another place neal' by, S. 72° E. Height, 725 
feet. 
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325. West of St. Marguerite, S. 88° E. Height, 925 feet. Strire of 
32G. On hill at Ste. Marguerite, facing St. Lawrence River, S. 80° E. 

place, S. 83' E. Height,1,120.feet. 
327. Two cnnc6ssions west of St. Ll>zar8, S. 88° E. 

In another earlier Lau
rentide 
glacier-Cont. 

328. At St. ClaI'e and on road towards St. Lazar«, S. 78° E. 

St"iution p"oduced by the Seoorul 0'1' Luter Laurentide Glacie,' flowing sonth-westward, 

0", perhaps, lXL1·tly by Floating Ice. 

In tbe list of strire given in Mr. A. P. Low's report on the Geology and Economic Strire of later 
j\Iinerals of the district in the vicinity of Quebec,* a number of courses with a south- Laurentide 
west trend are recorded from Bonhomme Mountain, Fossambault, Bourg Louis, Ste· glacier. 
Anne River, etc. Some of these were noted by the writer during the summer of 1897. 
Others further west were observed as in the following list :-

329. At St. Jerome, N. 73° W., N. 66° W., N. 87" W., S. 57° W., S. 63° W., S. 72° 
W., and S. 50° W. Height, 320 feet. 

330. On a boss on the bank of North River, at St. Jerome, N. 82° W. and S. 
72°W. ' 

331. On the road from St_ Jerome to Ste. Camille, N. 82°W. Height, 440 feet. 
332. Along the road from Lachuto to Dunl>ny, N. 72° W. and N. 82° W. Height 

475 feet. 
333. North-east of Calumet, S. 33° W. Height 530 feet. 
334. Two or three miles north of Calumet, S. 78° W. Height, 450 feet. 
335. On the south-east brow of Mount Royal, Montreal, S. 57° W. 
336. On the nort.h-east brow, imperfect grooves and strire, S. 32° W., S. 27° W., and 

S. 22' W. 
337. South-west of Ste. Julie, on road to Lake Williams, on mountain slope facing 

St. Lawrence Valley, S. 45° W., S. 15' W., etc. Height, 765 feet. (See No. 240.) 
338_ Higher up on slope, S. 55° W. and S. 30° W. Height, 900 to 1,000 feet. 
339. 'Ve~t of Warwick station, Grand Trunk railway, on brow of hill facing St. 

Lawrence Valley, S 74° W. and S. 64° W. Height, 860 fp,et. 
340 On north-east side of Shipton Pinnacle, N. 85° W., S. 85° W., and S. 75° W. 

Height, 800 to 1,000 fee t. 
341. On direct rOl\d from Richmond J ullction to Kingsbury, due W. 
342. On the south-east side of Shefford Mountain, S. 60° W. 
343. On the north-west slope of Shefford Mountain, N. 75° W. Height, 550 feet. 
344, On the summit of the same monntain, near the western slope, S. 75' W. 
315. On the east side of Brome Lnke, S. 75° 'Y. At Knowlton village, S. 75° W. 
346. E",st of Pigeon Hill, Missisquoi county, S. 78° W. 
347. At ,east end of Beauharnois canal, S. 38° W ., S. 33° W. and S. 28° 'Y. Extensive 

ledges striated. Height, from 50 to 75 feet above the level of the St. Ll\wrence 
near by. On the shore of the river interrupted strire and grooves occur trending, 
N. 82° W. The ledges grooved in the direction of S. 38° "V. have a N. 87° W. 
course superposed on them, and although no north-to-south striation was seen 
yet some of the bosses l\r6 stoosed on the north side. 

348. Between two and three miles west of Valleyfield, on the bank o'f the St. Lawrence, 
S. 45° W., S. 51° W., and S. 31° W. These strire occur on three exposures and 
have sever"l intermediate conrses. Boulder-clay, three or four feet deep rests 
on the surface of the ledges. anA of the bosses shows a stoss side to the 
north or north-west with older glaciation than the south-west set_ The 
sou th-west strire trend para,lIel to the St. Lawrence Ri ver. 

* Annual Report, Geol. Surv. Can., vol. V. (N. S.), pp. 48-52L. 
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8trial of later 349. 
Laurentide 
glacier-Cont. 

350. 
351. 

352. 
353. 

354. 
355. 

356. 

357. 
358. 

359. 

360. 
361. 

362. 

363. 

364. 

365. 

366. 

At the Soulanges cann,l, S. 50° W., S. 40° W ., and S. 30° W., with a great number 
of intermediate courses. From the character of the striation upon the rocks 
here it app~ars to have been produced by flon,ting ice. The boulder.clay is in 
no respect different from that due to land ice. 

From three to four miles north of Prescott, N. 70° 'vY., and N. 80° W. 
J uat above Prescott, on the bank of tho St. Lawrence, a fine set superposed on 

those of No. 134, S. 50° '1'., S. 22° W ., and S. 10° 'I'. 
About :1. mile north of Smiths Falls, S. 46° W. 
At and nen,l' Lansdowne station, Grand Trunk railway, S. 55° W., S. 52° W., 

S. 40° W., and S. 30° W. 
About five miles west of Lansdowne, S. 50° W. 
At Nevin's qnarry, near Ogdensburg, N.Y., S. 80° 'V., N. 78° W ., and on 

another exposure S. 76° W., and S. 62° W. The~e ate superposed on No. 132 
and are the latest. Some of them may be be due to floating ice. 

At DeKalb .Tunction, New York Centra.l railway, and between that and Phila
delphia Junction to the west, the north·east to south· west striation is dominant. 
This course is also well exhibited on numerous ledges along the St. 
Lawrence River between Ogdensburg and Morristown, N.Y., and westward. 

On the higher grounds south of Morristown, N.Y., fine strial occur, S. 85° W. 
At Clayton, N. Y., S. 53° W., S. 52° W. and S. 50° 'vI'. On another Elx posure S. 

58° W., S. 45° W. and S. 25° W.; and on a third ledge, S. 55° W., and S. 45° 
W. Striation heavy, especially the S. 55° 'VI'. and S. 45° W. courses. 

On Wa.~hington Isln,nd, at Clayton, S. 55° W., S. 45° W., and S. 35° W. The 
two first common and well defined. In many places these strire cross the hol
lows in the rock surface, the ice apparently not having accommodated itself to 
the inequalities thereof, and their trend is closely parallel to the course of the 
St. Lawrence River. 

Three or fOllr miles ea~t of Gananoque station, Grand Trunk railway, S. 36° W. 
Five miles north of Gananoque, on the road to SeeJys Bay, S. 41° W. in several 

places. 
Between the last mentioned point and Seelys Bay, S. 45° W. and S. 42° W. A 

kame or gravel ridge occurs here pamllel to the striation. 
Between Gananoque village and the Gr:1.nd Trunk railway station, S. 42° W. 

Common. Also S. 66° W. 
On a boss ne"r the Grand Trunk railway station, Gananoque, S. 56° 'V. and 

S. 42° 'vI'. The last, most common. 
A mile or more to the north-east of Gananoque station, Grand Trunk railway, 

S. 76° W., S. 56° W ., etc. 
West of the last point, towards Willetsholme and Pitts F erry, S. 56° W. and S. 

42° W. 
367. Nine or ten miles east of Kingston, along the road nearest the St. Lawrence, S. 

37" 'vY.; and at the junction of two roads about hall-waY 'between Kingston 
and Gananogue, S. 62° W. and S. 54° 'V. Nearer Kingston the courses have 
more westing. 

368. On the west side of Wolfe Island, S. 52° W., S. 47° W., and S. 42° W . Superposed 
on the% arestrial trending S. 76° 'VIT • and S. 62 'V. Curving strire also occur here 
S. 12° 'vI'. to S. 4° E. within the spRce of six feet square. These are clearly 
superposed on all the other strial and nJay be due to recent lake ice. The 
straightness <1nd parallelism of the deep grooves and strial of the S. 52° W. set 
indicate rather the action of land than of floating ice. 

369. In the suburbs of Kingston, S. 48° W., supel'po"ed on which is another set trend
ing N. 82° W. 

370. At Grove Inn quarry, Kingston, the same two setg occur. Here the N. 82° W. 
strire are clearly seen to be the latest. In another place, near by, this latest 
course diverges slightly more to the north, being N. 73° W. and N. 68° W. 
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371. Half a mile south of Pet·th, ~uperpoHed on older striation, S. 87° W. and S. 52° W. Strire of later 
372. Four miles to the south 01' south-west of Perth, S. 42° W. Lau~entid~ 
373. About tlVO miles south of Perth, S. 47° W. (See No. 124.) glaClel'- ·()ont. 
374. Near Beckwith Lake, south of Carleton Junction, south·west strire were noted. 
375. Between Mabedy and Sha"bot Lake stations, Canadian Pacific railway, the 

nonhem as well as the north·east and east sides of the bosses are stosBed. 
376. At Tweed station, Canadian Pacific railway, faint stl-ire, S. 54° W. and S. 47' VV. 

Poorly preserved. 
377. In the region around Peterborough there are boulder-clay ridges (drumlins or 

drum like forms of drift) trending S. 60° W. to S. 45° W., apparently parallel 
to the striation, although no distinct strire were observed. 

378. Along the Canadian Pacific railway between Pembroke and Klock the north
~·ast and east stossing Was also noted. 

On the south of the Ottawa River, neal' Mattawa, S. 62° W. and S. 52° W. In 
a third loca!ity. near by, S. 42° VlT. 

The older striation here is about south, especially as seen on the higher grounds. 
The south-west strire are the latest. 1'his is a common course to the north
east and north of the great lakes. 

St,-iation p"oduccd by Gla~ie"8 of (£ still moTe Local Chamcter at or nea,' 

the cl08e of thc Glacial PCTiod. 

379. At Trois Pistole', Intercolonial railway, N. 750 VV., N. 60° W., N. 31° W., Strife of local 
N .. 25° W., N. 15° W.; N. 11° W., N. 3° W., and N. 1° W. W6st of the rail- glaciers. 
way station, N. 4e E., N. 39° E., N. 21° E., N. 17° K, and N. 13° Eo 

380. South-east of Montmagny station, Intercolonial railway, seven or eight miles, 
S. 78° E. and S. 88° E. H eigh t, 850 feet. 

381. Ten Or twelve miles sonth-west of same station, on road to St. Paul, N. 58° W., 
and still further south, S. 78° E. 

382. Two or three miles sonth of Ste. H(;nedine, Quebec Central railway, on road to 
Ste. Marguerite, N. 72° E. and N. 62° E. 

383. North of St. Lazare, on road to St. Gervais, N. 7'2: E. and N. 62° E. Height, 
895 feet. 

384. At St. Lazare, N. 86° E. and N. 62° E. 
385. l<'rom one to two miles west of St, Lazare, S. 88° E. 
386. West of St. Clare village, N. 72° E. (See Nos. 27 and 327.) 
387. Further down I~tchomin River, one at· two miles below St. Clare, N. 72° E. 
388. Half a mile south·east of Lake Etchemill, S. 48° W. 
389. West of St. Odilon, four or five miles, N. 2° E., defacing south-east strire 

in places. 
390. In vVatford on sonth-~ast side of Famine River, S. 8° E. and S.2' W. Height, 

1,050 feet. 
301. In St. Thomas, between Des Plantes and Galway rivers, S. 38° K 
392. On road between St. Thomas and St. Jean, north of CallVay River, N. 56° VV. 
393. At St. Odilon, N. 2(j° W. Height, 1,300 feet. 
394. South-east of Culdaff P.O., N. 1° W. May be earliest strire. Doubtful. 
395. At Culdaff P.O., Cranbourne, N. 74° E. 
396. On th8 road between the 'fownships of 'Yare and vYatford, on the north Hide {J 

Famine River, S. 12° W. and S. 7° W. Height, 1,GOO feet. 
97. l3etween Gilbert River gold mines and St. Fran90is, on hill slope, N. 27° VV. and 

N. 10° W. Height, 800 feet. 
398. North-west of Gilbert River gold mines, on east tlnd west road, N. 27° W. and 

N. 17° W. 
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399. 

400. 
40l. 
402. 
403. 

404. 
405. 
406. 

407. 

408. 

409. 

410. 
411. 
412. 
413. 
414. 
415. 
416. 

417. 

418. 
419. 
420. 

421. 
422. 

423. 

424. 

425. 

426. 

East of Gilbert River, P .O., on hill slope facing Chaudiln'e River, N. 17" W. and 
N. 12° W. Height, SOO fcet. 

Just south of Famine River, on road going east, S. 7° W. 
Farther east, S. 8° E. and S. 5° E. Height about 1,500 feet. 
Neal' St. Joseph, Beauce, N. GO W. 
Between St. Joseph and Col way River, in Chaudiere va.\ley, N. 16° 'V. and N. 2° 

"V. These are superposed on the S. E. course. 
At month of Colway River, N. 6° W. (See No. 318.) 
On Kennebec road, four miles above .Jersey Mills, N. 50° W. Height, G85 feet. 
West side of Chaudiere valley, above Devil Rapids, and at real' of first con-

cession, N. 11° W. 
On east side of Chaudiere River, half a mile above Great Falls, N. 85° E. 

Imperfect_ 
On road between St_ Henri and St. David cI)Jlcessions, Aubert Gallion, N. 3° E., 

or the reverse. 
West of St. Fran90is, Beauce, N_ 11° W., N. 6° W. and No 1° W. Height, 800 

01' 900 feet. 
East of Lambton, N. 14° E. Height, 1,400 feet_ 
East siele of River Tierney, N. 6° W_ Distinctly later than S_E. striation. 
At south end of St. Francis Lake, N. 16° W. 
At St. Romain church, N. 84° E. 
North of Lake Weedon, nearly due W. 
At Weedon village, N. 75° W. Height, 1,1,0 feet. 
Near Broughton station, Quebec Centrall'ailway, N. 13° W., N. 2° E., and N. 

11° E. Height, 1,110 feet. • 
In Ste. Marie, on road between St. Thomas and St. Jacques concessions, N. 32° 

E. Height, 1,220 feet. 
On road from St. Sylvester to Ste. Marguerite, N. 47° E. Height, 1,300 feet. 
At north end of Lake Williams, S. 76° W. «Bd N. 84° W. 
South-west of Ste. JUlie, on road to Williams Lake, S. 63° E. Height, 950 to 

1,000 feet. (See Nos. 63 and 64, also 218,249 and 251.) 
Still further south-we~t, N. 16° Vi. Light, numerous. Height, 1,100 feet. 
:From two to three miles west of St. Julie, ulong foothill s, N. 21° W., N. 14° ,V., 

etc. Height. 700 feet. 
On a large boss at the foot-hills, on road mentioned in Ko. 420, due N.to N. 25° 

W. 
Five or six miles south-west of Wolfestown. N. 3· W. and due N. Height,90() 

to 1,000 feet. 
Another boss near t.he last shows the due N. course; also a S. S5° K course. 

Five or six miles south of l::!outh Ham, N. 70° E. and N. 6iio E. Height about 
925 feet. 

427. North of Nicolet Lake, N. 75" E., S. 850 E. and N. 85° E. 
428. Between South Ham and Marbleton, near the last place, N. 75° E. and S. 65° E. 

Numerous. 

429. At Coati cook, on bank of river, N. 250 E. 

430. Seven or eight miles east of Windsor Mills, on road to Wattopekah Lake, S. Hio 

W . and S. 5° W. 

431. South-west of Shefforcl Mountain, two miles from West Shefford, S_ 76° W. 

432. E"ht of St. Albans, Vermont, behind first riclg~, S_ 78,0 W. and S. 57" W. 

433. Along Canadian Pacific railway, on second cross road east of Lako Megl1ntic, 

N. 76° W. 
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Strice supposed to have been caused by Floating 01' Sea-bome Icc at 

the close of thc Glacial Period. 
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434. We~t of Bic, S. 50° W. ~trife of float 
435. Near Trois Pi stoles station, Intercolonial railway, S. G3° W. (short and appa- Lng, o~ sea

rently gouged out), S. 70° W., S. 84° W., N. 75° "V., Rnd E. to \V., or the orne ICe. 
reverse. Height 100 to 110 feet. 

43G. Near Levis, S. G5° W. Height (corrected) abom 165 feet. 
437. Near Mount Royal, Montreal, S. G8° W. and S. 60° W., etc., by SirJ. W. Do,\\,son. 
438. At St. Jerome, S. 82° W., S. GO° W., etc. 
439. North of Lachute, E. and W. to N. 85° W. 
440. At Soulanges canal, S. 50° W., and S. 40° W. 
441. On shore of St. Lawrence nt east end of Beauharnois co,llal, irregular curving 

or gouged strife and grooves. E. to W., nearly. 
442. On bank of St.' Law"ence west of Valleyfield, S. 50° W. to S. 55° W. 
443. Near Prescott, S, 50° W. 
444. At Lansdowne, S. 55° W. and S. 52° W. 
445. At Nevin's quarry, near Ogdensburg, N.Y., irregular light strire, S. 76° 'V. and 

S. 65° \V. These superposed on all the other strire. 
446. At Gananoque, S. 76° W., S. 56° W., etc. 
447. West side of Wolfe Island, opposite Kingston, S. 76° W. and S. GO° W. 
448. Near Perth, S. 87° W. to S. 520 W. 

In addition to the above, numerous strire, tentatively attributed to 
the agency of floating ice, have been observed in the bottom of the St. 
Lawrence valley between Metis and Lake Ontario. Usually their 
trend is closely parallel to that of the St. Lawrence River, although 
occasionally they dIverge at a small angle from it. Whether all are 
due to ice of this kind alone has not yet been satisfactorily determined. 
Some of them may have been produced by land ice, i.e., by thfl later 
Laurentide glacier. 

A considerable number of strire in the region under review are Former lists 

recorded in the Geology of Canada, 1863. 'In the Eastern Townships of strife. 

of Quebec, Dr. R. W. Ells made a large number of observations on 
strire, liRts of which are given in his reports on the geology of that 
region.* 

The Appalachiwn Glacier, or System of Glaciers. 

The oldest striation recorded in the foregoing list has been produced, Observations 

as already stated, by ice which accumulated independently upon the A~~~l~Jla~r 
North-east Appalachians in the early Pleistocene. As has been shown sys~m of 

. h' f C ad' . I' 1 h glacIers. on a prevlOus page t e portlOn 0 an lan terntory ymg to t 1e sout 
of the St. Lawrenee River was at a higher level in the later Tertiary 
period than at present. At what height the Laurentian plateau then 
stood we have no data at hand to show. There are, however, some 

.• Annual Report, Geol. Surv. Can., vol. II. (N.S.), pp. 46-48 J. Ibid., vol. III., 1887. 
p. 99 K. 
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considerations which tend to support the view that in the early Pleis
tocene this plateau was at least no higher than now, and may have been 

Difference somewhat lower relative to the Appalachians. But whatever their eleva
in elevation. tion then was it seems pretty certain that the N orth·east Appalachians 

maintained a.pproximately the same altitude in the eal'ly Pleistocene 

Probable in· 
ter~lacial 
periOd. 

which they had in the later Tertiary. -With this elevation the region 
was, therefore, very favourably situated, geographically and meteoro· 
logically, on the advent of glacial conditions, for the production of 
glaciers. The greatel' amount of precipitation there compared with 
that of the region to the north of the St. Lawrence, and its position 
with respect to the Atlantic Ocean, combined to render it as suitable a 
gathering. ground for ice as Greenland is at the present day. It is not 
unreasonable to assume, therefore, that ice began to form there inde· 
pendently, at an early stage of the Pleistocene period, pl'Obably before 
it gathered upon the Laurentian plateau. At all events the first Pleis· 
tocene ice does not appear to have advanced over Eastern Oanada as a 
great flowing sheet from the north; but doubtless formed originally at 
certain centres above the line of perpetual snow, and, spreading from 
these higher neve grounds was governed in its movement~ by the topo
graphical features of the country. One of these centres was the North
east Appalachians, as already stated, and it would seem as if the ice had 
accumulated on these in sufficient thickness and extent to enable it to 
move down to the bottom of the St. Lawrence valley northward, east
ward and southward, as well as in other directions, unchecked by ice 
from the Laurentides. Indeed, it is not at all unlikely, though the 
data are not yet at hand in full detail, that an intel'glacial period, i.e., 
a period of ice· recession, supervened after the maximum extension of 
the Appalachian ice was reached and before the invasion of the Lauren
tide glacier'took place, as evidenced by the weathering which the older 
strirn suffered before those of the Laurentide ice were superposed upon 
them, as well as by certain stratified interglacial deposits met with in 
a number of localities in the" Eastern Townships" of Quebec. 

But whether Lhere was an interglacial period or not, if the relative 
altitudes of the North-east Appalachians and of the Laurentian plateau 
were even approximately the same as at the present day when glacial 
conditions came on in the early Pleistocene, ice would accumulate in a 
similar manner to that which has been supposed. Glaciers would 
gather first upon the Appalachians, accompanied or followed by a 
lesser and slower accumulation upon the southern and eastern Lauren
tides, and the ice of the latter would be long in attaining flufficient 
thickness to enable it to flow beyond the limits of the plateau. 



OHALMERS. ] GLACIATION 41 J 

The ice which generated on the North-east Appalachians had, as Movements of 
already stated, a radial flow from the central R.nd higher portions of ~~~palachian 
this mountl1.in system northward, eastward and southward, and to all 
intermediate points of the compass. It was to this ice that the glaci-
ation of that part of the province of Quebec lying to the east of the 
Etchemin River and the head-waters of the St. John is wholly due. 
The glaciation of New Brunswick and of the principal portion of New 
England at least, has also been largely efiect~d by it, as was described in 
my last report. * It is to this ice-sheet or combination of ice-sheets 
that the writer gave the name of the Appalachian glacier, or Appal-
achian system of glaciers. t 

In the" Eastern Townships " of Quebec, to the east of the Chaudiere 
valley, the movements of the Appalachian ice are shown by heavy 
and distinct striation, especially on the south sides of ridges and 
bos~es, the courses vR.rying from north to east, though in a few places 
where it was influenced by the local topography the ice swung round 
and flowed to the west of north. On the watershed between the 
Chaudiere and the head-waters of the St. Francis and Becancour 
rivers, the courses were, generally speaking, north to north twenty 
degrees east. In the district west of this watershed, however, the 
movements had a considerable westerly !;rend. The Appalachian ice 
in the valley of vVattopekah River flowed nearly westward, crossing 
the St. Francis River, and the strire are tracen.ble into Melbourne and 
beyond. Similar courses were observed in the vicinity of Scotstown 
and near Lake M egantic. Near the International boundary, to the 
south and south-west of this lake, the strire produced by this ice seem 
to have been largely effaced by later ice, but the courses, generally, 
wherever observed, show a westerly trend. Further north, a westerly 
or north· westerly trend is especially noticeable at Shefford and Brome 
mountains, neal' Knowlton and Sweetsburg, and in other places on 
the north-west side of Sutton Mountain. On many of the exposures 
in the two ranges of mountains nearest the St. Lawrence, the (Sutton 

." Annual Report, Geol. Surv. Can., vol. VII., (N.S.) part M. 

t American Geologist, vol. VI., Nov. 1890, p. 324. 

NOTE.-The latter name seems prderable, from the .fact that the ice referred to 
cannot have formed one continuous sheet thl"Oughout Eastern Quebec, New Bruns· 
wick and the N ew l~ngland States. Although presumably originating in all these 
place~ at the s",me period, there were doubtless numerous local centres upon which it 
would first gather and from which it would spread nntil the maximum stage of accu
mulation was reached, much of the ice from these centres probably coalescing before 
then. Hence the name "Appalachia.n System of Glaciers" seems more applic",ble to 
the earlier Pleistocene iceof this region, when speaking of it as 11 whole. 
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and the Stoke Mountains,) evidences of the Appalachian ice having 
flowed across them and down upon the St. Lawrence plain were 
observed. 

The striation produced by this system of glaciers in the "Eastern 
Townships" does not appear to have been as heavy, as n. rule, as that 
produced by the ice which aftel'wards came from the Laurentian 
plateau. What its maximum thickness was on this slope we have 
no data at hand to show. On the south side of Oranbourne Mountain 
it must, however, have reached a thickness of £rolfi four to six hundred 
feet at least, to override the known glaciated portion of the summit. 
The apparent lightness of this striation is often the result of the 
weathering of the rock surface which took place since it was produced, 
and to its partial effacement by tr.e later ice. 

The Laurentide 01' Labmdorian Ice. 

Laurentide After the Appalachil1n ice had reached its maximum extension, and 
!ce't?ow °drig- Oil the northern slope, had flowed down to the bottom of the St. Law-ma mg an . 
moving. renee valley unchecked by contrary ice movements, a withdrawal or 

amelioration of glacial conditions seems to have supervened. What 
length of time elapsed then before the Laurentide ice advanced up the 
slope on the south-east side of the St. Lawrence River into the 
" Eastern Townships" region, or whethor or not there was a coales
cence of the two ice sheets, we are as yet unable definitely to decide. 
Although the St. Lawrence plain has been examined with some care 
from the lower end of the Island of Orleans to Lake Ontario, no glacial 
products containing interstratified beds have, so far, been found there. 
And from the fact that the Appalachian ice seems to have moved 
freely and without hindrance over the region striated by it, together 
with the fact that. the Laurentide ice, when it subsequently advanced 
over the" Eastern Townships" region, moved southward and south
eastward, in a great number of places at least, as if it had received no 
check to its onward progress, it seems probable that the earlier ice 
had departed before the oncoming of that from the Laurentides. As 
already stated, the earliel' or Appalachian striation is found in a num
ber of places to have been weathered before that of the Laurentide 
ice was superposed on it. Further, the boulder-clay in a bipartite 
division occurs in certain localities in the" Eastern Townships" of 
Quebec. These facts seem to favour. the view of an interglacial 
period between the two glaciations referred to. But the partial 
examination of the St. Lawrence valley and Laurentide slope 
carried out during the season of 1897, has not thrown any light on 
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the question, and further observations are required. The facts 
respecting the two-fold division of the boulder-clay are here presented: 

Boulder-clay, with an intercalated bed, was observed in Riviere du Twofold divi 

Loup valley, a quarter of a mile above its junction with the Ohaudiere b~l~ldo:r-Clay. 
in Humphrey Pit, No.2. 

Fig. 2. 

'.;' 
.r •• ,' ... ;-

Surface soil. 

Boulder-clay. 

Stratified bed. 

Boulder-clay, 

Fine-clay. 

Sand. 

Clay. 
Coarse sand and 

gra\'el. 

Gravel auriferous. 

SECTION NEAR MOUTH OF RIVIERE DU Loup. 

SCALE :-50 feet to 1 inch. 

The series here shows, in descending order: (1) unstratified boulder
clay containing transported boulders, 37 to 38 feet j (2) an irregular 
stratified deposit, apparently lenticular, 15 feet, and (3) unstratified 
boulder-clay, more compact than the uppet' division, boulders not 
nearly so large, and as far as could be seen, chiefly from local sources, 
20 feet. 

At Le Rocher, in the Chaudiere valley, the series seems to be as 
follows: (1) gray boulder-clay, unstratified: (2) a stratified band j Chaudiere. 

(3) dark Ot' bluish-gray boulder-clay of unknown thickness. Owing to 
the sliding down of the beds here exact measurements could not be 
made. 

In a tunnel opened by Messrs. J. E. Hardman and Geo. Macduff, 
at St. George, Beauce county, the boulder-clay, which is here fifty or 
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sixty feet in thickness, occurs also in a two-fold division, with an 
intE'rcalated, stratified, band intervening. The precise thickness of 
the constituent parts was not ascertained here either . . 

In the St. Francis River valley, three miles east of Angus station, 
Quebec Centml railway, in a gravel cutting, a l:iection of the boulder
clay likewise shows in descending series: (1) boulder-clay, unstratified, 
containing glaciated boulders, 12 to 15 feet; (2) stratified clay 
containing the same glaciated boulders as in the lower division, 3 
to 5 feet, and (3) boulder-clay, unstratified, 20 feet or more exposed 
in the bank, but the bottom was not seen. 

A quarter of a mile further east in another railway cutting, the 
following series occurs (descending order): (1) gravelly boulder-clay, 
containing glaciated boulders, 3 to 5 feet ; (2) fine, unctuous, gray clay, 
distinctly 'stratified horizontally, 12 to 15 feet, and (3) boulder· clay, 
unstratified, thickness unknown. 

Fig. 3. 

Boulder-clay. 

Stratified clay. 

Boulder-clay. 

SECTION SHOWING IN'fERSTRA'l'IFIED CLAY IN BOULDER-CLAY, IN ST. 

FRANCIS RIVER VALLEY, 3 MILES EAST OF ANGUS STATION; 

QUEBEC CENTRAL RAILWAY. 

SCALE :-20 feet 1 inch. 

N one but local boulders were observed in the boulder-clay and in
terstratified beds here. The Dudswell Mountains to the north· west 
seem to have shed off thE' Laurentide ice from this particular district, 
or checked the passage of Laurentian boulders into this valley. 

Along the Clifton River, a branch of Eaton River, two or three 
miles south of Sawyerville, boulder-clay with a seam of stratified clay 
interbedded, was seen in two or three places. 
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The lower boulder-clay in the foregoing sections, so far as it has been 
possible to examine it, consists mainly of local materials, while the 
upper often contains Laurentian and other transported boulders from 
the north. 

The Laurentide ice, the movements and striation of which have been The Lauren-

d . 'd hI d 'j' h . f Q b dOt ' tide glacier trace In conSI era e etal In t e provmces 0 ue ec an n ano, having two 
seems to have consisted of two divisions or extensions, one earlier than extJe.nsions, an 

. ear ler and a 
the other. The first is named, provisionally, the older Laurent~de J"ter. 

glacier, the second the late?' La~wentide glacier. The older Laurentide 
glacier, the strire of which have been observed throughout the St. 
Lawrence valiey from the city of Quebec westward, and on the north, 
side below that, had a general southward to south-eastward flow j the 
later Laurentide glacier flowed nearly at l'ight angles to this or ap
proximately south-westward. In many parts of the region, however, 
the older strire have been much defaced, in some places entirely obliter-
ated, by weathering and the action of the later ice, but wherever the two 
courses referred to are seen together, they can be distinguished. 

The eastern and south-eastern limits of the older Laurentide ice Limits. 

have been traced approximately and determined by the following 
criteria: (1) the striation and stossing on the north and north-west 
sides of the bosses, and (2) by the distribution of Laurentian boulders 
upon the region. Only in a few places does this ice seem to have' 
crossed the International boundary, Near its eastern and south
eastern border it has had a tendency to spread out in places into 
separate tongues or lobes, extending in this way along valleys Ot' upon 
the lower grounds. One of these lobes flowed along the valley of St. 
Charles River, north of the city of Quebec, partly following the 
depression between the Island of Orleans and the north bank of the St. 
Lawrence, overriding the eastern part of that island obliquely, the 
western and southern parts of which are unglaciated. Another tongue 
of this ice moved up the Chaudiere valley and spread over and deployed 
upon the district to the east. Many of the peculiar easterly courses 
of strire here, and to the east of the Etchemin River, are due to this 
swerving ice-flow, To the south of Cranbourne Mountain, a wide lobe 
or tongue of ice, apparently an extension of the Laul'entide glacier, 
flowlld across the divide between the Chaudiere and St. John waters, 
1200 or 1300 feet high, in an easterly direction for a considerable 
distance, but how far has not yet been definitely ascertained. From 
the fact that boulders, resembling Laurentian granite and gneiss, have 
been found in the St. John valley in northern Maine and north-westel'll 
New Brunswick, however, it seems not im probable that the lobe re_ 
ferred tl) may have extended that far. Prof. C. H. Hitchcock I'ecot'ds 
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strire on the upper St. J"ohn, either following the valley, or caused by 
local glaciers flowing into it from either side, some of which probably, 
belong to the closing stage of the glacial period. 'k Other 
lobes or tongues of the early Laurentide glacier entered New 
England by the valleys and passes along the International boundary, 
especially at Norton Mills, Halls Stream, Lake Memphremagog and 
Lake Champlain. The strire of the older Laurentide glacier are 
distinct on the latter basin, and as shown by the list of strire on 
previous pages, were also observed in the vicinity of Ogdensburg and 
at other places in northern New York. 

Mo~emellts of The trend of movement of the early Laurentide ice is tolerably regular 
earlier Laur-. . 
entide glac.iel'. n,nd cllrect from the mountams north of the St. Lawrence valley to the 

nearest range of mountains on the south-east side. Beyond this the 
movements were more or less affected by the topographical features, 
especially in the eastern portion of the" Eastern Townships" region. 
The range of mountains referred to, sometimes called the Sutton Moun
tain range presents a stoss side to the north-west almost continuously 
from the Chaudiere valley, south-west to the Vermont boundary. In 
many places this Laurentide ice deployed on the slope, surged against 
the sides of the higher summits, and swung round Rometimes to the 
north-east, and in other cases to the south-west, as it was affected by the 

Its thickn~s. contour of the surface. Some of the higher parts of the range have not 
been overridden by this ice, and on these we have a means of measur
ing its thickness or height abovfl sea-level in this part of the region. 
Near Sts. Anges, or the north flank of the range to the east of the 
Chaudiere valley, we have what appears to be the limit of the Lauren
tide ice in this direction at a height of 1025 feet. W est of the 
Chaudiere, on the north slope of this range, faint strire due to this 
ice were observed at a height of 1050 to 1100 feet. Beyond this, 
~owards St. Severin, they were not observed at 1325 feet. 

To the south-west, however, as stated, this Laurentide ice must 
ha.ve been thicker. Orford Mountain, at the north end of Lake Mem
phremagog, was found to be glaciated to a height of 1800 feet. The 
summit, 2,860 feet high, is bare rock, but no ice-action was observed 
upon it. Owls Head, on the west side of Lake Memphremagog, 2400 
feet high, has not, according to Dr. Ells, been glaciated on the summit 
either. These and a number of other peaks in this range must have 
stood up above the surface of this ice-sheet as "nunataks" even 
during its maximum development. 

* Agriculture and Geology of Maine, Second series, Sixth Annual Report, 1861 
pp.268-2'"'0. 
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Besides the easterly trend of the strim of the early Laurentide ice St.-ire with 
observed near the city of Quebec and on the east side of the Chaudiere ~::~d~rd 
valley, an easterly ice-flow is seen to be the prevailing one also 
on both sides of the InternationAl boundary as far west as the high 
grounds about the head-waters of Halls Stream and northern New 
Hampshire. These courses are especially noticeable about Lake 
Megantic and at Lowelltown, Maine, also to the north-east, where 
the old Kennebec road, which follows the south-east side of Riviere 
du Loup, crosses the International line. The source or centre from 
which this easterly-flowing ice received its momentum was probably in 
the elevated region between Lake Megantic and Norton Mills station, 
Grand Trunk railway. It may, indeed, have generated there indepen-
dently. 

A considerable area south-east of the Sutton Mountain axis on the 
watershed between the Chaudiere and St. Francis waters, although 
glaciated by south-eastern flowing ice, the strim of which are super
posed on those of the Appalachian glaciel·, is without Laurentian 
boulders. This second striation may also have been caused by ice 
which gathered upon the axis referred to on the higher grounds of 
Wolfestown, Ireland, etc., during the period of invasion of the older 
Laurentide glacier. 

Below the city of Quebec, or Levis, the slopes on the south side of 
the St. Lawrence River present abrupt faces to the north, oftt'n with 
talus at the base. No Laurentian ice crossed this part of the valley. 

In studying the relations of the Appalachian and Laurentide Relations .of 

glaciers, the question arises whether the altitudes of the mountains ~:Cf'¥,~~~~':~ 
upon which they gathered changed during the time they were occu- tian ice. 
pied with ice. It has been shown that the Appalachians stood from 
three to five hundred feet higher in the later Tertiary, and probably 
also in the early Pleistocene, than at present, while it was supposed 
that the Laurentides were approxima,tely at their present level. After 
the Appalachian glaciers rea,ched their maximum thickness and extent 
did a subsidence of the region occupied by them set in 1 This seems 
probable. The greater elevation of these mountains, compared with 
that of the Laurentidan plateau, may have been one reason why the ice 
of the latter did not reach its maximumst.age as early as that of the 
north·east Appalachians. If a subsidence of the Appalachians began 
in the early Pleistoct'ne, it was possibly accompanied by a correlative 
uplift of the ancient Laurentides. Thi8 subsidence would not only check 
the accumulation of ice upon the Appalachians, but would probably 
permit more moisture to reach the south-eastern and southern slopes 



Probable 
thickness of 

48 J SOUTH-EASTERN QUEBEC. 

of the Laurentides. And this together with their supposed increas
ing altitude would be proximate causes for the increasing thickn~ss of 
ice upon them, and for its spreading further southward and south
eastward than at the previous stage. 

If the early Laurentide glacier passed over those portions of the 

e!lrly Layre!'· International boundary, which are upwards of 1800 or 2000 feet in 
tIde glaCler In h . h b' . h b d h hld"d I t tile St. Law. e1g t, t 1S m1g t e suppose to s ow t at tie 1V1 e was ower a 
1'(\Oce vfl,lley. that stage of the glacial period relative to the range nearest the St. 

Movements of 
later Lamen
tide glacier. 

Lawrence than at the present day. But no strite strictly attributable 
to the Laurentide ice, nor any Laurentian boulders have yet been 
found at greater elevations near the boundary line than 1800 or :3000 
feet. The occurrence of such a subsidence along the Appalachians 
followed by an uplift, would throw light on the origin of the high-level 
terraces and other stratified Pleistocene deposits occurring in the 
basins of St. Francis River and Lake Memphremagog. 

From the foregoing facts and inferences it seems probable that the 
maximum stage of ice accumulation upon the Laurentides was later 
than that of the Appalachians, with perhaps as already inferred, an 
interglacial epoch intervening. But if this greatel' accumulation of 
ice upon the Laurentides was caused, either partially or wholly, by 
an increased recurrence of glacial conditions, following an interglacia,l 
epoch, such conditions would also affect the north-east Appalachians 
to some extent, :lnd there would thus be another increase in the thick
ness of the ice upon the higher portions of these mountains at least. 
All that can be &aid at present is that this hypothesis is not incom
patible with the facts as observed in the" Eastern Townships" and 
along the International boundary, but no positive evidenoe has been 
obtained on this point. 

The Later Laurentide Glacier. 

Succeeding the older system of Laurentide ice· movements described, 
was the second or later Laurentide ice-flow, which has left the most 
dil'tinct striation met with in this region, espeoially on the nOI'th side 
of the St. Lawrence River and of the Great Lakes. Whether this was 
wholly a system of land ice, or partly land ice and partly floating ice, 
is an open question. Within the limits of the St. Lawrence valley its 
trend was hrgely accordant with the direction of that valley, as will 
be seen from nn examination of the list of strite on a previous page. 
The strite produced by it have been found superposed upon those of 
the earlier Laurentide glacier in a number of places, a nd are fresher 
and heavier. This would seem, in some instances, at least, to be the 
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result of weathering of the exposures after the first glaciation, 
and before the second was imposed on them. The later Lauren
tide striation has been found as far east as the hilly dis
trict to the west of the city of Quebec, and is traceable thence 
westward throughout the whole of the St. Lawrence valley into 
the Lake Ontario basin and beyond that. It has also been traced 
along the Ottawa valley to Mattawa, and seems from the observations 
of others to be common on the north· east side of Georgian Bay and 
Lake Huron. Evidences of this ice·flow are not, however, confined to 
the lower grounds, but have been observed on the more elevated tracts 
as well. From the fact therefore that it occurs over such a large area 
and with sut:h a persistent trend, it would seem that it must have been 
produced by a separate body of ice from the older Laurentide glacier. 
Many of the bosses are stos8ed on both the north and east sides, and 
wherever this occurs the latter appears to have suffered most erosion. 
Other exposures exhibit light scratching, especially those met with in 
the lower parts of the St. Lawrence valley, as if effected by some body 
grating the more prominent parts of the surface only, and not by one 
moving slowly and accommodating itself to all the inequalities of the 
rock surface. Both land fLnd floating ice seem, therefore, to have been 
concerned in the production of this system of striation. 

In the study of the Laurentian glaciation two questions already refer- Int~r~laeial 

red to have arisen, namely:. (1) whether there was a withdrawal of ice perlO . 

at the close of the earlier advance from the Llturentides into the St. 
Lawrence basin and an interglacial period between this and the advent 
of the later ice; and (2) whether a change of level occurred in the re-
gion during the interval between the maximum extension of the earlier 
and of the later Laurentide glaciers, and if so, how did it take place 1 

As regads the first of these questions we find that some of the 
bosses exhibit weathered surfaces after the earlier Laurentide glacier 
pa::;sed over them and before the second ice· flow occurred. No inter
glacial deposits have yet been discovered on the slope of the Lauren
tides, nor ill the bottom of the St. Lawrence valley; but investigations 
are still in progress and final results have not been reached. 

The second question may be answered in the affirmative. On 
a former page it has been stated that a correlative rise of the 
southern and south-eastern part of the Laurentian plateau possibly 
took place after the withdrawal of the Appalachian ice and simul
taneously with the advance of the early Laurentide glacier. This 
movement, if it occurred, seems to have been general north-east 

4 
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How changes of the Great Lakes. For, in this region, wherever strial produced by 
of level oc-
curred. the older glacier have been observed, their trend is approximately the 

same, namely, southward. After this ice had advanced to its southern 
and south-eastern limits, there would appeal' to have been a withdrawal 
or amelioration of extreme glacial conditions, whether resulting in a 
complete departure of this ice from this regioll or not remains to 
be determined. A change of level, or tilting of the land, seeDlS to 
have occurred about this tiDle also, accompanied by a recrudescence of 
glacial conditions. The changfd attitude of the region then brought 
about the south-west ice-flow so general in the St. Lawrence valley 
and to the north of the Great Lakes. Whether this tilting was due to 
a subsidence of the upper St. Lawrence basin only, or to a rise of the 
regioll towards the gulf, or to a correlative movement including both, 
cannot be fully determined. One thing seems to be certain, namely, 
that this subsidence attained regional dimensions towards the close of 
the glacial period, and continued until it reached that stage indicated 
by the highest shore-lines found on both sides of the St. Lawrence 
gulf and river, from Gaspe to the Great Lake~, as recorded on pre
vious pages. Before the last withdrawal of ice from the region the 
whole St. Lawrence basin must have been at a low levf'l relative to 
the sea; anJ whether the theory of land-ice or floating-ice, or both, be 
adopted to explain the phenomena, there appears to have been suf
ficient slope south-westward to cause a flow in that direction, as no 
flowage could take place with existing levels. 

The closing stages of the glacial period, therefore, found the St. 
Lawrence valley from the gulf to the Great Lakes, altogether below sea
level, to a depth of several hundred feet. A great south-westward 

Extent of Rub- d 'f f fI . . h k d h fi I . d £ sidence in St. l'l tage 0 oatmg we appears to ave mal' e t e . na eplso e 0 

kT~ll~e~lce glacial conditions, during which the fossiliferous boulder-clay and the 
Y lower portion of the Leda clay were laid down. This is proved by the 

occurrence and character of marine fossils, and by the StOBS side of 
ridges ftnd hills, especially of the isolated trap hills in the St. Lawrence 
valley, e. g. iYIount Royal, Montarville or Belreil Mountain, Mount St. 
Hilaire, Montagne de Rougemont, Yamaska, Johnson, Shefford and 
Brome mOllntains which are all abrupt on the north-east sides and 
slope gradually to the south-west, with terraces, ancient dunes and 
spits as high often as the limits of submergence, namely from 875 
to 895 feet. The facts seem to point to strong currents flowing up 
the valley, doubtless heavily ice-laden during the winters, and imping
ing against these hills. The submergence continued until the Leda 
clay and Saxicava sands were deposited. 
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Towards the close of the deposition of the Saxicava sando, the grea 
differential upheaval was inaugurated, evidences of which are every
where observable in the St. Lawrence basin and around the coasts of 
Eastern Canada. This rising of the land was apparently greatest 
towards the region of the Great Lakes; but was characterized by 
several inequalities or reduction!! in the uplift, these reduced uplifts 
being more pronounced in the districts where the greatest changes of 
level occurred, as has been shown on pt'evious pages in discussing the 
evidence respecting the Pleistocene marine shore-lines, pp. 12-19. 

Local Glaciers and Floating Ice. 

The strite supposed to have been produced by local glaciers and by Movements of 

lioating or sea-borne ice in the St. Lawrence valley have beeu studied ~~cd\l~~~i~e~'s 
in some detail during the seasons of 1895-96-97, although much more ice. 

has yet to be learned concerning them. The striation attributed to 
local glaciers is distinguished from that due to the Appalachian and 
Laurentide glaciers: (1) by its superposition on these, (2) by its more 
recent appearance, and (3) by its very irregular courses. As will be 
seen by an examination of the list of strire, (pp. 26-39) they trend in 
all directions, the movements depending wholly upon the local topo-
graphy. In a number of instances it is impossible to differentiate these 
from the irregular, veering strite of the older sets, especially near their 
margins. In the "Eastern Townships" of Quebec the plateau-like 
-character of the region, and the fact that the mountains and vo,lleys 
lie transversely to the direction in which the Appalachian and early 
Laurentide glaciers flowed, show that these limited glaciers could only 
have a very local movement and would often be compelled to follow these 
valleys and pursue other erratic and apparently unaccountable courses. 

The stt'iation attributable to floating ice has been traced from the Cha~act~r of 

lower St. Lawrence, at Bic, to Lake Ontario. It is usually confined ~~,i~.ng-lce 
to the valley proper, and is distinguishable from that produc:ed by 
land ice by the manner in which the rock surfaces have been impressed 
by it, Where these are uneven, only the higher and more prominent 
portions have been scratched and worn, while the smaller hollows and 
inequalities have not been touched by the abrading agent. Bosses 
and short ridges extending parallel to the St. Lawrence River, of 
which there are many on the south side from Metis westward, have 
been much eroded and polished, and occasionally retain strite produced 
by floating ice. The direction of movement was usually closely pat'al-
leI to that of the valley. The strite, although light, are in many phces 
distinct, and are often found superposed on all other strite, showing 

4~ 
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them to be the latest. They have been noted at Bic, Tl'ois Pistoles, 
Cacouna, Levis, Ste. Julie, St. Jerome, Mount Royal, Soulanges canal, 
Valleyfield, Prescott, Gananoque, the Thousand Islands, Kingston, 
Perth, and other places. 

There is no escape from the conclusion, therefore, that this latest 
striation is due to floating or sea-bome ice, and that the estuary or 
gulf which then occupied the valley must have found outlet ~omewhere 
to the south-west or west. 

It is proper here to state that similar conclusions to these were long 
ago reached by Sir J. vVm. Dawson from his examination of the St. 
Lawrence valley. -x-

Summelll'Y oj jacts respecting glaciation. 

Summing up thtl data in regard to the glacial geology of the St. 
Lawrence valley, we find that on the advent of the ice age in Eastem 
Canada the more favourable geographical and metE'orological con
ditions for the development of glaciers in the Appalachian region com
pared with those which existed in the Laurentides, brought on a more 
rapid accumulation of ice upon the fOrmel'. Contrary to the view held 
by many glacialists, the ice did not first gather upon the Laurentian 
plateau and then advance as a great wave-like sheet southward. It 
seems more reasonable to suppose that it would firgt accumulate 
upon certain centres above the line of perpetual snow as the climate 
became colder. The North-east Appalachians having been from three 
to five hundred feet higher in the early Pleistocene than at present, 
and receiving, evidently, a larger amount of precipitation than the 
Laurentides, would necessarily generate glaciers more rapidly than 
the latter. These flowed from the higher centre or centres in northern 
New England and south· eastern Quebec radiaJly towards the periphery 
of the region lying to the south-east of the St. Lawrence river'and 
gulf. On the northern slope this ice seems, in some places at least, 
to have reached the bottom of the St. Lawrence valley, apparently 
unchecked by ice coming from the Laurentides. Whether an inter
glacial warm period supervened at this stage is a question which cannot 
be answered. In the" Eastern Townships" of Quebec boulder-clay occurs 
in a two-fold division, denoting two separate ice movements. On a 
number of glaciated bosses he1e also, the strite produced by the earlier 
or Appalachian ice have been weathered before those of the later 
Laurentide ice were superposed on them. Further observations are 

* The Post-Pliocene Geology of Canada, Can. Nat., 1872. 
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required on the slope of the Laurentides and in the intervening valley, 
however, before this question can be settled. 

Subsequent to the maximum stage of extension of the Appalachian 
ice, there would seem to have been changes of level in the Appalachian 
region, whether affecting the ancient Laurentides or not is problem
atical. The change was in the nature of a subsidence of the former, 
which possibly may have been accompanied by a correlative eleva tory 
movement of the region to the north of the St. Lawrence River. 
Whether this last movement took place or not, the ice from the Laur
entian plateau then advanced into the St. Lawrence valley west of 
Quebec, and up the slope on the south-east to, or nearly to the Inter
national boundary and crossing it in some places, e.g., in the Lake 
Champlain valley, at LakA Memphremagog, Hall Stream, etc. The Thickness of 

earlier Laurentide glacier was thicker here than to the north-east. At et~dl'ly ILa.uren. 
1 e g aCler. 

the Chaudiere River, on the northern slope of the range nearest the St. 
Lawrence, evidence respecting its upper limit was found at a height of 
1000 or 1050 feet above the sea, w4ile on the slopes of Orford Moun-
tain and Owls Head, at Lake Memphremagog, striation was observed 
up to an elevation of 1800 or 2000 feet. These and a number 
of other peaks in the range referred to, must have stood up as 
"nunataks," even at the maximum extension of this glacier. If, 
therefore, evidence can be found of this ice having overridden portions 
of the range along the International boundary, above 1800 to 2000 
feet in height, the fact would tend to show that this range stood rela-
tively lower during the invasion of the Laurentide glacier than at the 
present day. This view assists in explaining certain high-level tenaces 
met with near the International boundary described on a later page, 
and also the deformation or rise of the gravel beds from north to south 
observed in the basins of Lake Memphremagog and along the Coati. 
cook, Salmon, and other rivers. 

After the early Laurentide glacier had partially or wholly retired 
from the region, and especially from the St. Lawrence valley, succeed
ing which there was probably an interglacial epoch, a re-advance of ice 
from the Laurentides again occurred. The changed attitude of the St. Later Lauren. 

Lawrence basin, which had taken place meantime, however, caused tide glacier. 

the later ice to flow south-westward, instead of southward or south-
eastward, following the general course of the valley towards the Great 
Lakes. The progressive differential sub~idence of the region then 
begun appears to have continued until the ice had wh()Jly disappeared 
from the region, and for some time afterwards, during the deposition 
of the Leda clay and Saxicava sands. The closing stage of the later 
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Laurentide glacier was that which witnessed great numbers of local 
Floating ice. glaciers on both slopes of the St. Lawrence valley, and floating or 

sea-borne ice drifted south-westward. The deposition of the Saxicava 
sands brought the period of subsidence to a close, and the great 
Pleistocene upheaval followed. 

Classification 
of su I?erficial 
deposIts. 

SUPERFICIAL DBPOSI'l'S OF THE ST. LAWRENCE VALLEY, AND ESPECI

ALLY OF SOUTH-EASTERN QUEBEC. 

The superficial deposits of the St. Lawrence valley may be closely 
paralleled with those of the Maritime Provinces, described in previous 
reports of the Geological Survey. The main divisions are Post-Tertiary 
and Tertiary (or Pre-glacial), the former being subdivided into the 
Recent and the Pleistocene. These are represented here both by ma
rine and fresh-water beds. The Pleistocene is divisible into an earlier 
and later series of formations, to the latter of which belong the Saxi
cava sands and Leda clay and the deposits constituting the marine 
shore-lines and beaches of the St. Lawrence valley. This series also 
embraces the stratified sands, gravels and clays forming terraces in 
river-valleys, etc., and found overlying the boulder-clay. In 1iouth
eastern Quebec, in the auriferous districts these often contain 
gold. The earlier Pleistocene includes the boulder-clay or till, with 
moraines, eskers, 1:- etc. It is slightly auriferous in some parts of 
the OhaudiEn'e valley. 

Pre-p,;lacial or The Pre-glacial or Tertiary beds everywhere underlie the boulder
TertIat·y beds. clay and other glacial products, and consist of (1) sedentary decayed 

rock-material, altogether in its original position, and (2) transported 
stratified deposits derived from this, in the form of coarse oxidized 
gravels, sands and clays which have been removed from their original 
position and worn by fluvial agencies. These are the true gold-bearing 
deposits of south-eastern Quebec. 

Pre-glacial Decayed Rock-material, Sedentary cmd Tmnsported. 

Decay of rocks The facts relating to the base-levelling and the denudation of the 
of tne region. region have been gi ven on previous page~ of this report. The most 

potent cause of the general wearing down or reduction of the surface 
in pre-glacia.l ages was the subaerial decay of the rocks. Although it 
is not the purpose of the writer to enter into details regarding this in 

"'Eskers are long ridges of gravel and sand, sometime.. with boulde-r-clay beneath. 
They are often called Asar, or osars, and formerly horse-backs, boar's backs or kames. 
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the present report, it may be stated that under the climatic conditions 
of this country tht> most important of the processes which bring ftbout 
rock decay are: (1) the precipitation, and (2) the action of the carbonic 
acid of the atmosphere ftnd of decaying vegetable matter. The changes 
of temperature which have such a wide range in these latitudes must also 
have exercised a direct influence in producing expansion and contr,wtion 
of the rocks, producing joints, cracks, and crevices and opening them to 
the disin tegrating agents referred to. The ever-recurring climatic oscil
lations of summer and winter have doubtless subjected the rock-surfaces 
to very great wear and waste. This erosion or decay resulted in the Distribution 

d . f . I f d d k' E Cd' of derived pro llctIOn 0 extensIve Sleets 0 ecompose roc In astern ana a In materials. 

pre-glacial ages, and these and other waste products of rock decay must 
have accumulated to a great depth in the long time during which the 
surface was exposed to this process, so much sothat they doubtless formed 
an almost universal mantle overspreading the country. Upon the eleva-
tions it would be more or less denuded even before the ad vent of the 
ice age. The removal of the decomposed matel'ials from the higher 
grounds would tend to give the disintegrating forces renewed power 
from time to time to act directly upon the rocks, and consequently 
these higher grounds would suffer the most erosion and W[1ste. Some 
of the products of rock decay in this region must be of an early 
date, geologically speaking. They have, however, been so shifted 
about, and have undergone so many changes, that they have probably 
altogether lost their original character. Those met with on the sur-
face of the rocks, now beneath the boulder-clay, are most likely 
all of Tertiary u.ge. No great quantities of sedentary material are 
found in anyone place. In valleys and on declivities these materials 
have been acted upon by the usual atmospheri.:: agencies before the 
glacial period, and in large part have undergone more Ot' less trans
portation, and assortment and re-assortment, being laid down 
in stratified sand, gravel or clay beds, as the case may be, such as are 
now met with beneath the boulder-clay. The materials of the boulder-
clay itself, and of the later stratified deposits overlying it, are derived 
from them. 

In the sections of the stratified, pre-glacial beds, given in the following 
pages, it will be observed that those in the bottom, whether lyingu pon the 
sedentary decomposed material or upon eroded rock-surfaces, are 
usually the coarsest. They consist of well water-worn gravels and Lower 

sands which have probably undergone repeated removals and trans- dte,P'!sits clodn-
~ l1.lmng go . 

portation by the rivers and streams, the finer earth and sand having 
apparently been carried further down stream from time to time. As 
might naturally be expected from this continual shifting in pre-glacial 
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time (and in cel·tain local instances in the post·glacial period a]so), the 
materials now consist mainly of gravel and boulders, and in aurifer
ous districts contain gold in the bottom. The loose alluvial gold of 
the Chaudiere and Du Loup valleys, also of the Ditton and Dudswell 
districts of the "Eastern Townships" of Quebec, occurs in these gravels 
and sands. In the sedentary beds it is met with in a very scattered 
condition j but in the concentration which these underwent in the 
bottoms of river-valleys the loose nuggets and part,icles of gold have 
been brought together, and are now found on what formed reefs and 
shoals of these ancient river-courses. The gold generally lies on the 
rock-surface, or in the gravel next to it. Often it has worked its way 
down into the crevices, crackEl and openings below that, especially in 
shaly or slaty strata with a high dip. The ancient, coarse, auriferous 
bottom gravels have either been laid down in portiom of river-valleys 
which had a steep gradient, or else in comparatively shallow waters, 
or, perhaps, under both conditions-the finer material originally inter
mixed with them having been carried down to stilliowel' levels. 

Probable age The preoise age of these pre-glacial auriferous deposits has not been 
of the pre" determined, no fossils having yet been found in them j nevertheless, glacial beds. 

as stated, they appear to be largely Tertiary, and were possibly con-
temporaneous with the deposits found further west, on the north side 
of the Green Mountain range, at Brandon, Vermont, many years 
ago, which Lesquereux, on the evidence of fossil plants and leaves, 
referred to the Miocene.-:' 

Changes:of Succeeding the deposition of the yellow, coarse, auriferous gravels 
level. above described, considerable changes of level seem to have taken 

place which affected the region in a remarkable degree, causing a 
change in the character of thH beds subsequently deposited before the 
glacial period set in. The range of mountains known as the Sutton 
Mountain axis and its extension north-eastward, and also the parallel 
range of the Stoke mountains, seem to have sustained a greater differ
ential uplift relative to other parts of the region, while the wide parallel 
basin between these and the range along the International line 
probably suffered a sag or correlative subsidence. In consequence 
of these movements the two westerly ranges (the Sutton and the 
Stoke· mountains) must have again been vigorously attacked by 
denuding agencies, while the depression to the south-east became 
the receptacle of a large amount of sediment transported thither 
from the north-west, and also from the axial divide of the Inter
national boundary. Along with this transported material con-

<f Geology of Canada, 1863, p. 929. 
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siderable quantities of alluvial gold were carried thither from the 
old pra-Oambrian ranges on either side, much of it in a very 
finely divided condition. From the varying character of the Character of 

sediments deposited in some of the rivel'-valleys at this stage, it is sediments 

evident that the changes of level have been slow and of long 
duration. The beds graduate upwards from the gravels in the 
bottom to clay, then to sand, which is overlain by the boulder-clay. 
This seems to be the general succession of the pre-glacial beds through-
out the region. The clay and sand deposits denote lacustrine condi-
tions, or more probably quiet lake-like river expanses; but these have 
doubtless been merely local in certain parts of river-valleys. The 
materials of these gravels, clays and sands have been originally derived 
from the I;edentary beds of decayed rock. or from portions of these 
which had undergone a previous assortment or shifting down stream. 
As regards the origin of these stratified, pre-glacial sediments, there 
seems to have been no general law, the character of the material as 
now 'Observed depending upon the force of the currents, the volume 
of the rivers, etc. The coarse beds would probably be deposited in 
those portions of the river-channels where the currents were strongest, 
while in the deeper parts and where there were slack currents, the fine 
sand and clay would be laid down. From the fact that these fine How 

sand and clay beds are well developed and widespread in the vttlleys deposited. 

of the Ohaudih'e and Du Loup rivers, and occur at it nearly uniform 
level from the Devils Rapids in the former to the vicinity of St. Oome, 
in the latter, it would appear that lacustrine conditions existed there for 
a considerable tillie in the later Tertiary, just previous to the advent 
of the ice age. -Whether these conditions were due to a change ill 
the climate caused by the approach of the glacial period is not known, 
but it seems probable. The gradual increase in thickness of the Greater 
. h N h A I h ' ld . t I volume of ICe upon tel ort -east ppa ac lans wou gIVe a grea er vo ume to rivers. 

the rivers during the summers while this ice was spreadillg from tho 
higher grounds and before it reached the lower slopes and valleys, 
There would then be the waters from precipitation, plus those from 
the melting snow and ice of the mountain districts, throughout the 
summer months each season. For these reasons the rivers were 
probably larger than at present fOI" a great part of the year. Hence 
the greater erosion and deposition of sediments, coarse and fine, during 
the later Tertiary or early Pleistocene, that is, if we draw the dividing 
line between those two periods at the stage when ice first began to 
gather upon the mountains, and before it deecended, into the valleys. 

The causes of the great accumulation of beds of stratified gravel, Sum~I1~,ry of 

I d d ' h ' f' 'f d 't h COl1dltIOns, C ay an san restmg on t e m erlO1' aun erous epOSl s are, t ere-
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fore: (1) the differential movements which occurred in the region, pro
ducing lakes or lake-like expanses in the river-valleys in which the 
finer ~ediments were deposited; (2) the greater volume of the rivers 
from the approach of glacial conditions, and (3) the greater quantities 
of material at hand in the sedentary and stratified fluviatile beds of 
an earlier date. 

Before giving a detailed description of the pre-glacial auriferous 
deposits and the mode of occurrence of the gold in them, it seems 
desirable to present the facts regarding the boulder-clay, and later 
formations, well developed in m~ny of the river-valleys, after which 
the origin and distribution of the gold found in the alluviums can be 
more intelligently discussed. 

Boulder-clay, Moraines, Boulders, etc. 

Generally speaking, iit may be stated that the boulder-clay forms a 
mantle, of greater or less thickness, covering the rock surfaces and 
decayed rock-materials throughout the whole St. Lawrence valley, 
including the region here under description. Although, often irre
gular as to thickness, and thrown into mounds and short ridges, 
which may occasionally be classed as drumlins or drum-like hills,-l<- it 
presents few structural peculiarities, and no true moraines or eskers 
have yet come under observation. The boulder-cla,y of the region was 
described many years ago by Logan and his officers t, and by Sir J. 
Wm. Dawson. t For the most part it seems to have been the pro
duct of land-ice; but in the bottom of the St. Lawrence valley, 
especially at Riviere du Loup and below that, it has been found to 
contain arctic marine shells of Pleistocene age, 'and is apparently due 
to the action of floating, or sea-borne ice. Local glaciers both from 
the north and from the south have, however, debouched into the 
valley, to which portions of the boulder-clay found here are likewise 
to be attributed. 

Except as regards the presence of marme shells in some of the 
deposits of boulder-clay met with in the St. Lawrence valley it ex
hibits no characters by which the marine can be distinguished from 
the land-ice product. 

*Dl'umlins are long oval-shaped ridges or mounds of bOlllder-c!ay, their longi
tudinal trend being IlsuaJly parallel to the striaticn of the district in which they 
occur. They differ from moraines, inasmuch as they are not marginal formations; 
but are supposed to have accumulated beneath the ice. 

t Geology of Canada, 1863, pp. 893-896. :t Notes on the Post-Pliocene Geology of 
Cn.nad", pp. 6-16. The Ice Age in Canada, pp. 37-52. 
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'Within this valley the boulder-clay has been subject to very great 
denudation by subaerial agencies, by the rivers, anci by the sea during 
the submergence of the later Pleistocene. 

As has been shown on previous pages the boulder-clay has a Bi-p~rtite 
b· - d' " . 1 E T h'" fQ b b h' divislono[ I-partIte Ivls10n 111 tle" astern owns IpS 0 ue ec j ut t IS boulder-clay. 

has not been observed as yet in the bottom of the valley, nor on the 
Laurentide slope, although intercalated beds have been found in it at 
Toronto by Prof. A. P. Ooleman.* 

Very little gold has been met with in the boulder-clays of the 
auriferous districts of south-eastern Quebec. The rea~on of this seems 
to be that but little of the pre-glacial assorted gravels from the l'i ver
valleys have entered into their composition, the materials composing 
them having been gathered mainly from the higher grounds. It is, 
nevertheless, made up largely of decayed rock-material. 

Although no moraines nor eskers have been found in the St. 
Lawrence plain j yet, on the slopes, short broken ridges composed of 
boulder-clay, or partly of b('ulder-clay and partly of coarse stratified 
and worn deposits, have been met with_ Such of these as are 
distinguishable from drumlins and kames may be classed as moraines of 
recession. 

Kames or kame-like depositsj- have been noted, some appearently of Kames. 

constructive origin, others due to denudational. The greater number 
belong to the Saxicava sand period, and are usually composed of strati-
fied materials, although exhibiting hummocks, ridges, kettle-holes, etc. 

The principal source of the boulders met with throughout the St. Sources of 

Lawrence valley has been the Laurentian plateau, but a number belong boulders. 

to the Appalachians and to the eruptive crystalline rocks of the region. 
The wide distribution of Laurentian boulders has been effected by 
several agencibs, some of which are still in operation. The first dis- Dispersion. 

persion of Laurentian boulders took place during the extension and 
southward movement of the early Laurentide glacier, the powerful 
action of which· transported them across the St. Lawrence valley and 
to an elevation of 1800 or 2000 feet up the southern slope. Following 
this was the south-west ice-flow, or later Laurentide ice-movement, 
which likewise effected a great transportation of boulders to~ard8 the 
region of the Great Lakes, and across the International boundary. 

"American Gelogist, vol. XIII., 1894, p. 85. 

tKames are short, irregular ridges or hummocks of gravel, sand, etc_, the materials 
being much the same as those of eskers, or osars, Their mode of forma.tion is, however, 
supposed to be different, but has not yet been clearly defined. 



Agencies of 
dispersion. 

60 J SOUTH-EASTERN QUEBEC. 

And during the subsequent submergence of the St. Lawrence valley 
beneath the sea, floating ice played an important part in their distribu
tion-a work which is still in progress in the estuary of the St. 
Lawrence and around the shores of Eastern Oanada. Boulder pave
ments can be seen in the littoral similar to that illustrated bySir J.vVm. 
Dawson, (frontispiece of The Ice Age in Canada). These are due to 
recent floating and coast ice. But the most unequivocal proofs of the 
carriage of boulders by floating ice were seen in cert<1in non-glaciated 
areas, for example, on Orleans Island below the city of Quebec, where 
large angular boulders were found lying scattered about singly upon 
the surface of the Saxic;1Va s<1nds, evidently h<1ving been dropped there 
during the gre<1t submergence. 

Transporta- The agency of ['ivers, especially during floods, and also that of river
tion by rivers. ice, in transporting and distributing boulders within the St. Lawrence 

basin, have likewise been very great. Remarkable examples of this can 
be seen along the tributaries flowing into the St. Lawrence from the 
Laurentian plate<1u. It is quite evident from the immense numbers of 
boulders derived from the Laurentides, which now cumber the valleys 
and strew the inner border of the plain, that other agencies besides that 
of Pleistocene land-ice have been influential in their production, and one 
of these seems to have been subaerial denudation, large quantities of 

Bouldars in 
the Ott",wa 
v",]]ey. 

Accumulation 
at Rigaud 
Mountain. 

decayed rock-material, including boulders, having been met with along 
the slopes and foot-hills of the Laurentian highland~. The Ottawa 
valley, for example, appe<1l's to have received an immense amount of 
this material, a portion of which, however, was doubtless accumulated 
during the in.vasion of the sea which followed the glacial period. Sub
sequently, as the region rose and emerged from benea th the gulf 
watel's, denudation in the littoral and also in the river-valleys, attacked 
the deposits referred to, and great quantities of sand, gravel and clay 
must have been swept away D.nd transported to lower levels, leaving 
the boulders exposed on the surface. 

In large valleys, such as the 0 ttawa, Mattawa, etc., great accumula
tions of boulders occur at certain places. At, Rigaud Mountain, on 
the south side of the Ottawa River, not far from its confluence with 
the St. Lawrence, we find remarkable boulder' deposits. These were 
first described in the Geology of Canada (1863, page 896) where it is 
stated that "there is a series of plains destitute of yegetation and 
covered with boulders." One of these boulder plains on the north
west side of the mountain was examined. It is situated on a sloping 
terrace, about 300 yards long from south-west to north-east, which 
descends in overlapping or imbricated parts about 65 feet in that dis
tance. Transversely it is nearly horizontal and about 140 yards wide. 
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The height above sea-level, at the upper part, is 550 feet. The terrace 
on which these bouldel's lie, extends along the base of a low escarpment 
to the south-east, and the boulders are entirely local, belonging to 
Rigaud Mountain. Not a single boulder from the Laurentian hills, 
directly opposite, was seen. The depth of the boulder·bed is not known, 
but holes from five to ten feet deep do not show the bottom. It is 
evidently deepest in the centre however, thinning out towards the 
margin where it becomes covered with a growth of bushes. Nearly all 
the boulders are less than a foot in diameter, only an occasional one 
reaching two or three feet. They are without any appearance of ice 
action, though well-rounded probably from attrition. 

These boulders are evidently the result of the subaerial wear and How 

waste of Rigaud Mountain in pre-glacial times j but how they escaped produced. 

the denudation of the Laurentian ice is an unsolved problem. During 
the marine invasion they must have been entirely submerged, and 
probably buried in superficial deposits. On the emergence of the land 
which followed, the finer and lighter materials seem to have been en-
tirely swept away, leaving not a vestige of anything but the boulders. 
The imbricated or overlapping condition denotes powerful currents and 
perhaps the action of floating ice from the west. They had apparently 
reached their present stable situation just as this mountain was deserted 
by the later Pleistocene sea. 

At Hull, north of the city of Ottawa, another singular boulder-bed, Boulder-beds 

or series of boulder-beds, came under observation. These occupy short a.t Hull. 

ridges trending east and west, or to points between north-east and south-
west. Some of the ridges are wide or flat-topped, and show two kinds 
of boulders on them, one series exhibiting a majority of Laurentian 
boulders and another of limestone slabs. The boulders in the first are 
probably secondary from moraines, as a number of them show signs of 
effaced glaciation. The ridges appear to have been formed at the 
meeting of the Gatineau and Ottawa waters. Those ridges containing 
most limestone boulders have probably been produced by the Ottawa 
River, and are partly due to accumulation and partly to subsequent 
denudation. A section of the deposits in one of these, in descending Section at 
order exhibits the following :-(1) Sand and gravel, packed with I-lull. 

boulders or limestone slabs, of all sizes, from five feet in diameter 
downwards. Most of these belong to the underlying Cambro-Silurian 
rocks, but some have been brought down the Ottawa apparently from 
outliers of these along the valley. Very few Laurentian boulders 
occur in these ridges. The limestone slabs lie mostly in an imbricated 
manner, as if acted upon by some powerful current or impact of floating 
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ice from the west. N one of these slabs are glaciated. The thickness 
of this bed is from 5 to 10 feet. (2) Dark gray clay, (Ledn, clay), con
taining fragments of marine shells of Pleistocene age, resting on 
boulder-clay. Thickness from 12 to 15 inches. (3). Boulder-clay from 
1 to 2 feet Or more in thickness, lying apparently on the rock-surface. 

The ridges in which boulders of limestone predominate are on the 
south side, and those with the greater proportion of boulders of 
Laurentian origin lie on the north, or nearest the Gatineau River. But 
why there should be such a difference in the distribution of the 
boulders on ridges so near each other, for they are not more than from 
a hundred yards to a quarter of a mile apart, is not apparent. The 
rivers and river·ice may havE' been instrumental in this regard during 
the period of deundation or emergence of the valley from beneath the 
Pleistocene sea. The trend of the ridges is not in the direction of 
moven,ent of the ice from the Laurentian highlands-in fact seems to 
be entirely independent of it. There is little doubt that illany of the 
boulders in tbis 10caJity have been brought thither by floating ice, both 
sea-borne and river ice, during the great submergence. 

But Rigaud Mountain and Hull are not the only pi aces along the 
Ottawa valley where boulders occur in great abundance, indeed, they 
are common everywhere throughout its whole extent. Ascending the 
valley we find them plentiful at, Deux Riviel'es, also at Klock, and 
thence to Mattawa, at the latter place the village being really built on a 
bed of boulders. A great accumulation of sand and gravel containing 
worn Laurentian boulders appears to have taken place at the junction 
of the Mattawa and Ottawa rivers, which has since been much de
nuded, leaving the boulders exposed on the surface. The succession of 
the Pleistocene deposits here, so far as observed, is as follows in des
cending order :-(1) Sand and gravel with great numbers of worn 
boulders, a few of which still show traces of glaciation; (2) a clay and 
silt bed, calcareous, fine-grained, stratified, bluish in colour, and with
out sand or gravel, 16 feet. The underlying deposit was not reached, 
but it is probably boulder-clay. 

Between ~Iattawa and Lake Nipissing, the valley is plentifully strewn 
with boulders and occupied for the most part with water-laid deposits. 

The boulders of the Ottawa valley seem, therefore, to have been 
brought to the surface by the denudation of the beds of which they 
formed a part, as the valley emerged from beneath the Pleistocene sea 
during the closing stage of the Saxicava sand period and these beds 
became subjected to erosion by the Ottawa Rirer and its tributaries 
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The upper portion of the series now occupying this valley may, there
fore, be partly marine and partly fluviatile. 'Whether or not the upper 
Great Lakes once found outlet by the Mattawa-Ottawa valley is a 
question which appears to the writer to require further detailed inves
tigation. 

Although glaciated boulders occur in the Leda clay and Saxicava 
sand, this must not be taken as necessarily evincing the action of 
glaciers at the time.. Glaciated boulders are to be found in all the 
formations above the boulder-clay, even in the recent river alluviums 
and marine· beach sands. These have merely been transferred from 
one deposit to another by the existing agencies of transportation, and 
have all been deri ved originally from the boulder-clay. 

Inland Gravel, Sand, Clay, River-beds and Lake-beds, stratified and 

often terraced. 

The stratified deposits thus classified are thosll found on both slopes High-level, 
. . stratified 

of the St. Lawrence valley above the level of the shore·lmes descnbed deposits. 

on former pages of this report. They consist of sand, gravel and clay, 
usually in the same succession as the known marine deposits, and rest 
upon the boulder-clay; but thus far no fossils have been detected in 
them. In the" Eastern Townships" of Quebec they are well developed 
in the wide interior valley between the north-east prolongation of the 
Sutton Mountain range and the International boundary. Oommenc-
ing in the south-western part of this valley, we find, in the basin of 
Lake Memphremao'og, thick deposits of stratified gravel, sand and Lake Meln· 

o phremagog. 
clay. At the northern end these are terraced at an elevation of from 
865 feet to 875 feet above the sea, or 180 feet above the lake surface. 
Near Georgeville, on the east side of the lake, ten miles from the 
north end, the height is from 915 to 920 feet. Further south, near 
Magoon Point, terraces and benches occur at about 950 feet above 
the sea-level. At Newport, Vermont, near the southern end of the 
lake, similar denuded terraces rise to an elevation of 990 feet, or about 
295 feet above the lake surface. Whether these deposits rise in still 
higher terraces and banks along the Memphremagog basin to the south 
of Newport, has not been ascertained, but the facts, so far as observa-
tions have extended, show their gradual rise from north to south. 

In the valleys of the i\1assawippi River and its tributary the Ooati- I1Iassawippi 

k "j • f th th b d' h (!'nd CO(!,tlCook coo ,a SImI ar nse rom nor to sou ,was 0 serve In t e terraces. rivers. 

At Sherbrooke and Lennoxville they occur at heights of 875 feet. 
Ascending the Ooaticook River, terraces were noted at Ooaticook 
station, Grand Trunk railway, on both sides of t,he valley at an eleva-
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tion of 1235 feet. These are formed of stratified materials, underlain 
by boulder-clay. No barrier exists between these high-level terraces 
and the great St. Lawrence plain capable of holding in a body of water 
at that elevation. At Norton Mills, further up the Coaticook yalley, 
terra()es o()cur at about the same height as the railway station there, 
viz., 1361 feet j but as these are somewhat uneven, and are almost 
wholly surrounded by hills, they may be lacustrine or fluviatile. 

Proceeding eastward from Sherbrooke and Lennoxville along the 
main valley of the St. Francis River, terraces' were also found to 
ascend as far as the di vide between these waters and those of the 
Chaudiere River. In the vicinity of Sherbrooke they are, as stated 
above, about 875 feet high, while at Lake Aylmer they occur at an 
elevation of from 1050 to 1075 feet. 

In the valley of the Chaudiere River,terraces have been formed along 
both slopes of the valley, apparently under similar conditions to those 
of the terraces described above. The height of the upper terraces in 
the lower part of this valley, corresponds with that of the marine 
shore-lines observed on both sides of the mouth of the Chaudiere 
River, namely, 750 or 760 feet. As we ascend the valley of this 
river and that of its principal tributary the Du Loup, the terraces also 
ascend and have been traced up to a height of 875 or 900 feet. But 
as the latter are in basins lying within the boundaries of the river
valleys, the conditions or their formation seem to have been such that 
they may be of either fluviatile, lacustrine or marine origin. 

In the Sutton Mountain range and its extension north-eastward, 
also in the Stoke Mountains, valleys and depressions occur occupied 
with stratified gravel, sand and clay, usually terraced, at about the same 
elevation as the marine shore-lines on the north-west slopfl of the 
mountain. Examples of these can be seen in the Wattopekah valley, 
and between that and Danville, at Dudswell, etc. ; and we,t of the St. 
Francis R.iver in the direction of Killgsbury, and many other places. 

Taking a general view of the facts in connection with these stratified 
and terraced deposits it appears that those found in the mountains 
referred to and near the south-eastern side of the Stoke Mountains 
are practically at the same elevation as the marine shore-lines of the 
St. Lawrence valley at the nearest point. From the base of the Stoke 
:M:ountains and their continuation north-eastward, however, these 
stratified beds rise, in the drainage basin of the St. Francis River, 
towards the south, south-east, and east till they approach the base of 
the range along the International boundary. Were these beds laid 
down originally in It horizontal attitude, and subsequently eroded or 
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deformed 1 Are they fresh water or marine 1 No fossils have yet 
been found in them except near Little Magog Lake, lot 6, range 14 of 
Ascot, where ~ir. A. Michel found "fragments of shells many years 
ago, too imperfect to be preserved, but from a drawing made on the 
spot" were supposed by Dr. T. Sterry Hunt, who records their 
occurrence, to be a species of Mya. 'k The height of the bed from 
which the shells were taken is about 690 feet. 

As regards the question of the original attitude of these deposits Qt:e~tion of 

the facts would seem to favour the view of a differential elevation, the ~~~~~~d~s. 
axial divide of the International boundary having apparently under-
gone a greater uplift than the district nearer the St. Lawrence, as held 
by Prof. J. W. Spencer. t Whether this hypothesis has any founda-
tion in fact, or not, it explains the deformed attitude of these stratified 
deposits. Moreover, it seems to receive support from the local condi-
tions which affected the glaciation of the region, especially by the 
manner in which~he early Laurentide glacier moved. This ice flowed 
apparently with tolerable regularity over what is now a surface with a 
considerable gradient, the slope being opposite to the direction of ice 
movement. It appears also, in a few instances at least, to have reached 
levels higher than its source, i. e., allowing that the relative heights of 
the Laurentides and of the north· east Appalachians were even approxi-
mately the same in the glacial period as at present. Whether during 
this period the relative altitudes of the two principal mountain ranges, 
viz., the Sutton Mountain axis and its extension north-eastward, and 
the axial divide along the International boundary, were different from 
what they are at present, cannot be determined; but it seems possible 
the latter was lower for some time. 

In reference to the origin of the deposits under discussion several Mode off h 
ongm 0 t ese 

hypotheses may be advanced.-(l) They may be marine; (2) they may strati~ed 
have been deposited in so-called glacial lakes; (3) they may be of deposIts. 

fluviatile and lacustrine origin; or (4) they may be partly due to sub-
aerial base-levelling. Indeed, it is possible that two or more, perhaps, 
all these causes combined have contributed to bring about the 
present condition of things as regards these deposits. If existing levels 
obtained during the period of their deposition, the third hypothesis may 
be eliminated, except as regards terraces in river-valleys, as no barriers 
of sufficient height to hold in bodies of water at the level of the higher 
terraces lying outside of the river-valleys exist at the present day in 
the region between these and the St. Lawrence plain. But if the 

*Report of Progress, Geol. Surv. Can., 1863-66, p. 87. 
t Bull. Geol. Soc. Am., vol. yr., pp. 460-461. 

5 
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region along the axis of the N6tre Dame Mountains were lower relative
ly at that stage than at present, rivers and lakes may have been 
largely instrumental in their formation. 

Hypothesis of The second hypothesis, namely, that of glacial dams and glacial 
~~~;:!a lakes, does not seem capable of explaining the facts; indeed serious 
waters. difficulties present themselves when an attempt is made to elucidate the 

phenomena by its aid, except as regards some local beds. Only a very 
brief statement concerning these objections can, however, be given 
here. In order that these terraced gravels, sands, etc., could be de
posited in waters held in by an ice·dam, we must postulate the 
existence of a mass of ice occupying the bottom of the St. Lawrence 
valley, and covering the first range of hillfl to the south-east (the 
Sutton mountain range) at that stage of the Pleistocene, while 
the principal portion of the region to the south-east of the range, 
especially the wide valley in which the deposits referred to mainly lie, 
was free from it. It is at once evident that this hypothesis is not in 
accordance with the physical conditions governing the existence of 
glaciers. For is it not a matter of observation as well as of theory that 
glacier-ice fil'st melts and disappears from the lower grounds and clings 
latedt to the slopes and valleys among the hills and mountain ranges 1 
It m'1y be maintained, however, that ice would occupy the Sutton 
and Stoke mountain ranges after its disappearance from the St. Lawrence 
valley and from the interior valley between t,he ranges referred to. 
But even if this were the case, it does not seem probable that a barrier 
of ice on these mountains would hold in water for a sufficient length 
of time to allow the deposition of sediments in a supposed glacial lake 
or series of lakes, to a thickness or vertical range of two to four hUlldred 
feet. Such a barrier, if it ever existed could only have been of the 
most temporary character. The nature of the deposits, their similarity 
to the terraced beds on both sides of the Sutton Mountain range, and 
also to those in the central parts of that range, where an ice barrier 
on the theory of glacier-dams may be supposed to have existed, their 
comparatively uniform height from the marine shore-lines south-east
ward through the mountains and into the portions of the interior valley 
nearest thereto, etc., preclude the theory of a continuous ice-dam occupy
ing the Sutton and Stoke Mountain ranges ltnd holding in a glacial 
lake to the south-east. :M:oreover, it appears doubtful whether deposits 
of the character met with here would be thrown down in hypothetical 
glacial lakes of the kind, in the Flequence usually occurring in the 
terraces found in the region inside the Sutton Mountain range. 

Pro~ably of 
maflne 
origin. 

For these and other reasons which cannot be given in detail here, 
the marine hypothesis would seem to afford a more satisfactory expla-
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nation than any other of all the stratified and terraced deposits met 
with up to a height equal to that of the marine shore-lines on the 
north and north-west side of the Sutton Mountain range, which varies 
from 750 feet near the mouth of the Chaudiere River to 875 to 900 
feet near the International boundary. And in regard to the stratified 
beds found at a higher level, the question of their origin will for the 
present be left open. 

On the north side of the St. Lawrence River, similar beds occur in Hig~-level 
. I I" b h I I f h . h I' b t th stratIfied beds certaIn oca Itles a ove t e eve 0 t e manne s ore- lnes, u . ey are on north side 

more uneven and detached than in the "Eastern Townships." 0Lf the St. 
awrence. 

They are generally found among the Laurentide hills, and are at different 
levels, and in many of t,he valleys they cannot be separated from those of 
fluviatile and lacustrine origin. The thick beds of stratified sand, in 
terraces, noted in many of these valleys necessarily suggest the question 
as to their source. The existing rocks of the region do not seem capable 
of furnishing such quantities of sand, and it would seem as if these beds 
must be due to Palreozoic strata of an arenaceous nature largely or 
wholly denuded. 

The deposits under discussion yield gold in the Chaudiere and Gold. 

Riviere du Loup valleys, also at Dudswell, Ditton, etc. The gold is 
very fine, however, and very much scattered. Its occurrence in these 
gravels and sands is due to the assortment and re-assortment 
which the valley drift underwent since the glacial period. The 
rivers have cut down into the pre-glacial auriferous gravels and 
their superincumbent boulder-clay beds, transporting the whole to lower 
levels to form post-glacial terraces, etc. In this way the gold has 
been re-distributed in these post-glacial deposits. Some of these 
terraces and valley drifts have again been eroded, and undergone 
renewed transportation. Doubtless some of the fine gold found in the 
present river-beds is from these sources. 

LEDA CLAY, SAXICAVA SAND AND MARINE SHORE-LINES OF 

THE ST. LAWRENCE VALLEY. 

The Leda clay and Saxicava sands of the St. Lawrence valley were Leda clay and 

first described in a general way by Logan and his colleagues, * and the Saxdicava 
san s. 

nomenclature now in use regarding them was then employed for the 
first time by Sir J. William Dawson. Since that early date the last
mentioned author has more fully worked out the Pleistocene geology 

* Geology of Canada, 1863, pp. 915-928. 

5! 
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of the region, and published detailed results, with extensive lists of 
fossils, etc. * The extent and character of these deposits are now 
pretty well known, both on the north-west and south-ea-st sides of the 
St. Lawrence valley, where they are delimited by the marine 8hore-

. lines described in former pages of this report; but to the south-west 
their limits have not been traced, and whether they reach as far 
inland as the valleys of the Great Lakes or not is a debatable question. 

The materials constituting the Leda clay and Saxicava sands are 
fully described in the publications referred to ahove. The former not 
infrequently consists of coarse clay with pebbles and some boulders in 
the bottom, graduating into a dark or blue clay near the summit, 
usually containing marine shells. The Saxicava sands are generally 
composed of fine, stratified-in some places blown-sands, of variable 
amount, sometimes reaching a thickness of one 01' two hundred feet. 
Occasionally they contain gravel towards the summit. In many 
places thlly are found resting directly upon the Leda clay, but else
where on boulder-clay or upon the rock surface. They are very seldom 
fossiliferous except at the base, or at their contact with the underlying 
Leda clay, and contain only shallow-water species. 

The surface of the Saxicava sand beds is not always flat, being 
occasionally hummocky, or formed into kame·like ridges and mounds, 
with hollows intervening which may be called kettle·holes. The 
latter often contain ponds or lakelets. These topographical features 
appear to be the result of two causes, first, that which may be termed 
constructive-and which may have imposed certain forms upon them 
during the deposition of the materials; and secondly, destructive, that 
is, due to subsequent erosion. Examples of this kind of surface are 
more frequent near the borders of the marine area, but were also noted 
at lower levels. 

The materials of the Pleistocene marine shore-lines of the St. Law
rence valley seem to be chiefly Saxicava sands; but gravel, and occas
ionally bands of clay enter into their composition. Most of the shore
lines are formed of built terraces. In a few places, however, they 
have been produced by wave·cutting in boulder.clay. The strati
fied clay in these shore· lines appears to be the equivalent of the Leda 
clay, although hitherto no fossils have been found in it. Ancient 
beaches of gravel and sand, behind which a lagoon or shallow channel 
lay have also been met with. These do not at alI places indicate high
water mark, however, being found at different levels. 

*Notes on the Post· Pliocene Geology of Canada, 1872; The Ice Age of Canada, 
1893. 
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The heights at which Pleistocene marine fossils have been found in Elevations at 

h --. . . which marine 
t e ::st. Lawrence valley may be here noted. The data are mamly fossils occur. 

compiled from the publications of Sir J. \Vm. Dawson and from the 
reports of the Geological Survey. 

Between Kenogami and Belle Riviere, near Saguenay, 400 feet. 
(Dawson.) 

At Murray Bay and Les Eboulements, 600 feet. (Dawson.) 

North of St. Ambroise station on the old line of the Quebec and 
Lake St. John railway, 575 feet, with terraces of Saxicava sand, 600 
to 615 feet high. (Low). 

At Mount Royal, Montreal, 560 feet, with distinct beach at 625 
feet. (DawEon, Adams, de Geer). 

At Magog Lake, 690 feet 1 (swpra) . 

Neal' Smiths )l'alls, remains of a whale, 440 feet. (Dawson and 
others). 

In Lake Ohamplain valley, 400 feet, with marine terraces up to 480 
feet. (Baldwin). 

At FOI't Ooulonge Lake, 395 feet. 
Throughout the counties of Renfrew, Lanark, Oarleton and Leeds, 

Ontario, 425 feet. 

The above are the highest known fossiliferous beds j but lower beds 
are numel'OUS throughout the St. Lawrence valley, and occur at 
various altitudes. 

FORMATIONS OF THE RECENT PIHlIOD. 

The peat beds and other formations belonging to this period are Beds of the 

well developed in some parts of the St, Lawrence valley j but only J'ec~nt 
.. . . d . f perIOd. 

those· of fluvmtlle ol'lgm can be note here. These consist 0 

sand, gravels and clay along the river-valleys, the two fil'st forming 
"bars," which in auriferous districts contain" colours" of gold. The 
gold found in the river bottom at the Devils Rapids, on the Ohaudiere 
and at Great Falls, also that met with in the present channel of Riviere 
du Loup near its mouth, appears to have been brought thither in 
the recent period. 

Extensive boulder-beds which belong to this period, occur in the 
littoral along the lower St. Lawrence below Quebec having been 
formed by river and coast ice. They have been described by Bir J. 
Wm. Dawson. -'Ie 

*See frontispiece in The Ice Age in Canada. 
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THE GOLD-BEARING REGION OF SOUTH-EASTERN 

QUEBEC. 

The gold-bearing region proper of south-eastern Quebec, as at present 
known, extends from Memphremagog Lake on the west, to the 
Etchemin River and Township of Ware on the north-east, and from 
the crystalline range of mountains nearest the St. Lawrence (the 
Sutton Mountain anticline) south-eastward to the International 
boundary. In an early report of the Geological Survey * the region 
was estimated to comprise from three to four thousand square miles; 
but in a considerable part of this area gold does not actua'!ly occur, 
while in several places within these limits it is in such an exceedingly 
fine state of division and is so sparsely discriminated as to be of little or 
no economic importance. The non-auriferous districts are principally in 
the Cambro-Silurian basins lying between the ranges of mountains 
above referred t.o. 

The topographieal featul'es of the region, as outlined on a preceding 
page, seem to have had an important influence on the distribution of 
the gold. The examinations here reported on show that the 
original source of the precious metal was in the oldest rocks of the 
" Eastern Townships," namely the prc-Cambrian or Huronian (1) of the 
three mountain ranges which traverse it. The Cambrian and Cambro
Silurian rocks are probably composed largely of materials derived from 
the pre-Cambrian in their disintegration and waste, and the gold they 
contain, as wcll as that met with in the alluviums derived from them 
probably owes its origin likewise to the same source. Concentrating 
processes have been in operation ever since. Dut'ing the formation of 
the Cambrian and Cambro-Silurian rocks there may have been some 
mechanical concentration of the gold in these, as the sediments which 
were derived from the pre-Cambrian in Cambrian and Cambro-Silurian 
times 'would naturally contain it in a fine state of division. It is 
difficult except on this supposition to account for its presence in some 
areas and its scarcity or absence in others. But the chief concentra_ 
tion seems to have been in some of the quartz veins at a later stage in 
areas of eruptive diorites and other intrusive rockE, and still later in 
the alluviums of the river-valleys during the wear and waste of the 
land surface. 

In the following account of gold mining operations in the" Eastern 
Townships" and adjacent portions of the province of Quebec, free use 
has been made of all previous publications relating to the subject. 
The literature pertaining to it is somewhat voluminous and extends 

. ' Report of Progress, Geo!. Surv. Can., 1850-51, p. 6. 
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over a period of more than sixty years, but much of it is now out of 
print and inaccessible to the public, hence quotations and references 
are frequently given. Oonsiderable new material, is however, added, 
for which I am indebted to a number of gentlemen whose names are 
given below. The reports and publications which have principally 
been made use of are as follows :-

Sir W. E. Logan and Dr. T. Sterry Hunt, 1851-52.-Report of Pro
gress, Geol. Surv. Oan. 

F. T. Judah, Olerk of Orown Lands, 1863.-Report of the Quebec 
Government, on the Gold Mines of the Ohaudiere. 

Sir W. E. Logan, Geology of Oanada, 1863. 
Report of the Select Oommittee appointed by the Quebec Government 

to ascertain the value of the Ohaudiere gold areas, 1865. 
Sir W. E. Logan and Dr. T. Sterry Hunt, 1865-66,-Report of Pro

gress, Geol. Surv. Oa.n. 
Mr. A . Michel, 1865-66.-Report on the Gold Region of Lower Oan

ada, in Report of Progress, Geol. Surv. Oan., 1865-66. 
Dr. A. R. O. Selwyn, O.lYl.G., 1870-71.-Notes and Observations on 

the Gold Fields of Quebec and Nova Scotia; Report of Progress, 
Geol. Burv. Oan., 1870-7l. 

Mr. W. Ohapman, 1881.-Gold Mines of Beauce. 
Dr. A. R. O. Selwyn, O.M.G., (Mr. A. Webster) 1880-81-82.-Notes 

on the Geology of the Sonth-eastern Portion of the Province of 
Quebec. Report of Progress, 1880-81-82. 

Prof. E. J . Chapman, 1886.-Report on the property of the St. Onge 
Gold Mining Company. 

Dr. R. W. Ells, 1887.-Report on the Geology of a Portion of the 
Eastern Townships. Annual Report, Geol. Surv. Oan., 1886. 
Part I. 

Dr. R. W. Ells, 1888.-Second Report on the Geology of a Portion of 
the Province of Qnebec. Annual Report, Geol. Surv. Oan., 1888. 
Part K. 

Dr. R. YY. Ells, 1888-90.- Report on the Mineral Resources of the 
province of Quebec. Annual Report, Geol. Surv. Oan., Vol. VI., 
1888-89. Part K. 

Prof. H. Y. Hind.-Unpublished reports on the auriferous deposits, 
etc., of the Ohaudiere and Du Loup valleys. 

Mr. J. Obalski, Inspector of Mines for the province of Quebec. Re
ports of the Commissioner of Orown Lands, and Reports of 
the ComOlissionel' of Oolonization and Mines for the province. 

Besides the information derived from the above-mentioned sources, 
the writer begs to acknowledge his indebtedness to a number of miners 
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Other sources and others who have wrought in the gold mines referred to or been 
of informa-. . 
tiou. connected therewIth. Mr. vVm. P. Lockwood of Montreal furlllshed 

Mr. E. D. Ingall of the Division of Mineral Statistics and Mines of 
this Survey and the writer with a large amount of valuable data, 
accumulated during his extended operations in the Gilbert River 
valley and freely placed his notes, maps and plans at our disposal. 
Tracings of the surveys of the Gilbert valley made by his son, Mr. 
Arthur Lockwood and of the elevation and gradient of the valley 
referred to as levelled by him have also been obtained. These data 
together with the position and depth of a number of shafts sunk by Mr. 
Lockwood, have enabled us to determine the site of the old pre-glacial 
river and ascerr.ain its gradient in the auriferous district approximately 
at least. 

The gentlemen named below have likewise kindly supplied me with 
valuable information respecting gold mining operations in the particu
lar districts in which they have worked. 

Mr. Samuel Byrne of the American Gold Mining Company has 
given me an account of the operations carried on in the Gilbert River 
valley by him. Mr. Louis Gendreau, whose extensive knowledge of 
gold mining matters in south-eastern Quebec has afforded me with a 
large number of facts collected during his lellgthened experience in 
Beauce, Ditton, etc. To the following gentlemen I am also under 
obligations £01' assistance courteously given and for various acts of kind
ness :-J. E. Hardman, Capt. Geo. Macduff, Peter Brown of 
McArthur Bros. (Ltd.), P. Angers, Notary, St. Frangois, Beauce, H. 
C. Donnell, Chas. Rodrigue and T. C. O~good of the Rodrigue Mining 
Comp<tny, Dudswell; F. E. Harrison of Harrison Brook, John Blue, 
Eustis Copper Mines, E. B. Haycock, Ottawa, Dr. R. VY. Heneker, 
Sherbrooke and others. 

HISTORY OF GOLD MINING IN SOUTH-EASTERN QUEBEC. 

Gilbert River. 

H · t f Gold is reported to have been fh'st discovered about the year 1823 
IS ory 0 

~old mining or Itl24, by a woman near the mouth of the Touffe des Pins, or Gilbert 
In the Gilbert . .. 
River valley, RIver, an affluent of the Chaudlere. ThiS statement was presented 

in a paper read before the Literary and Historical Society of Quebec, 
in 1863, by the Rev. James Douglas, entitled, "On the Gold Fields 
of Canada," but little or no attention was paid to it. In 1834, a 
young girl named Clothilde Gilbert, who afterwards became the wife 
of Oliver Morin, of St. George, Beauce, "taking a horse to water near 
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the same spot, perceived as she supposed, a stone glittering in the bed 
of the river, and thinking it curious enough to preserve, took it home 
with her." This was the discovery reported by Gen. Baddeley in 
1835. * The piece he described was said to weigh 10'63 grains j but he 
was unaware that this piece had been cut off a larger nugget, the 
weight of which was 1056 grains. Mr. Leger Gilbert, father of the 
girl who found the nugget, sold it for $40, a sum apparently much 
below its value. Encouraged by this discovery he made further search, 
and on several occasions found more gold, but not of any considerable 
amount. The DeLery family, owners of the seigniory of Rigaud- Ri aud 

Vaudreuil, in consequence of these discoveries and of the indications V!udreuil 

of gold which the district afforded, applied for and obtained let,ters seigniory. 

patent from the Crown, dated September 18th, 1846, giving them 
exclusive mining privileges for the precious meta.lsfor ever, within the 
limits of the seigniory in question, subject to certain conditions, among 
othe'rs the payment of a royalty of ten per cent on the gross produce 
after melting (smelting) of the ores in furnaces, which conditions it 
appearE were never complied with. No royalty was paid to the 
Government, as no gold was produced in this way. The seigniory 
comprises an extent of three leagues (9 miles) along the Chaudiere 
River, and a depth of two leagues (6 miles) on each side. Explorations 
were carried on by Mr. C. DeLery, and an examination and report on 
the value of the property made by J. P. Cunningham, In 1847, the 
Chaudiere Mining Company was formed, to which Mr. DeLery leased 
all his rights in consideration of receiving an improved royalty, amount-
ing for the first portion of the leasehold term to twenty-five per cent, 
and for the latter portion to thirty-three and a half per cent, but this 
arrangement not being found satisfactory, the improved royalty was 
bought up for a fixed sum. This company also acquired the right of 
working in the fief La Barbe, through which the Famine River flows. 

The Chaudiere Mining Company began operations on the Touffe des Early. 

P· O'lb R' . b '1 f' h operatlOns. ms, or I ert Iver, at a pomt a out one ml e rom Its mout , 
whet'e they worked for several years, but in such a reckless and 
unscientific way that expenses were not met. They also operated on 
the Des Plantes River in 1847, and several rich deposits were struck. 
At one of these, just above the first fall, from three to ten ounces of 
gold were obtained daily for several weeks. Dry digging from the 
gravel hills was also tried, but though gold was found in considerable 
quantity the appliances for washing and collecting were so poor that 
the attempt was abandoned. 

Of the two reports written by Mr. Ounningham, the first, in 1847, Mr. Cunning

was addressed to the proprietors of the seigniory of Rigaud-Vau- ham's reports. 

'"Am. Journ. Sci. (1st Ser.), vol. XXVII!., p. 112. 
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dreuil, Messrs. Charles and Alexander DeLery, and related chiefly to 
the character of the rocks as compared with that of the mining areas 
of Carolina and Virginia, U.S. He, however, refers to the finding of 
nuggets of gold weighing from thirty to fifty pennyweights, which 
had their angles rounded, but which he concluded had their source 
in close proximity to the spot in which they were found. 

The second report was addressed to the Chaudiere Mining Company, 
in 1850, in which the results of two experiments in working the 
gravels of the Gilbert are given. The first of these extended from 
the 24th of June to the 6th of August. The work consisted in digging 
sever8J pits or trenches, the largest of which was 150 feet in length 
with an average width of twell'e feet. In these, the gravel direcMy 
overlying the slates was found to be auriferous, while an overlying 
stratum, direct.ly beneath the soil, was also found to calTY gold in 
places. Much difficulty was experienced from the water, and' the 
work was at last abandoned for another portion of the deposit. The 
amount of gold obtained from the first trial is said to have been one 
hundred pennyweights. 

The second trial lasted from the 8th of August to the 20th of Sep
tember. The course of the stream was changed for a short distance, 
and the gold was collected from the old bed, amounting in all to 940 
pennyweights, which, it is stated, waR the result of about two men's 
labour for that time. Further explorations of a similar character 
werp made subsequently, and good results obtained, the examination 
of a quartz vein itt this pl!1ce, which was stripped for 150 feet, showing 
several fine pieces, one of which weighed twenty-five pennyweights. 
In the construction of a canal and dam £01' the purpose of worldng a 
second portion of the river-channel, one man is reported, in the six 
weeks in which the work continued, to have taken out, by panning, 
380 pennyweights of gold. Fine pieces of gold are reported to have 
been taken at this place along the course of a fissul'e caused by the 
decomposition of a vein of quart?, while the loose gravel lying upon 
the slates yielded, upon several trials, more than three grains of gold 
per bushel of 100 Ibs. 

Dr. Douglas's In 1851 Messrs. DeLery leased, subject to a percentage, theil'min
opemtions. ing rights over the whole seigniory to Dr. James Douglas and others 

of Quebec. Dr. Douglas eventually became solely interested in this 
lease, and under it mining operations were carried on by him and 
others, under sub-leases, at different times and at different places. Dr. 
Douglas'S lease expired on September 1st, 1864, and was transferred, 
in consideration of the sum of $3,000, in July of that year to Messrs. 
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Hans Hagan & Oompany, who began mining operations on the Gilberb. 
This company likewise obtained from the Messrs. DeLery a further 
similar lease of fifteen years, for which they agreed to pay $8,000, 
$2,000 of which were given in cash. Both of these leases were given 
by the DeLerys expressly without any guarantee on their part. 

The success which attended gold mining operations on the Gilbert Oper~tions of 

River at this time commenced in the autumn of 1863. It appears that Poulm Bros. 

one of three brothers named Poulin, who had been mining 'with more 
or less success for some time, discovered rich gravels on lots 19, 20, 21 
and 22, DeLery concession, Gilbert River, and being joined by the 
brothers and others they commenced operations and a large amount 
of gold was taken out. The north branch of the Gilbert was therefore 
set apal't as a mining district for a distance of a mile above the forks 
and a rush of miners set in for that locality. Two spots were selected 
for work-the upper, on land owned by a man named Viellieux, lot 
20, DeLery concession, the other about half a mile further down on 
this branch on the southern half of lot 19, owned by Rodrigue. Upon 
these claims, but more especially on the upper, a considerable number 
of people wrought in 1863 and obtained in the aggregate, a large 
quantity of gold. The largest piece reported, and sold for $22, was 
said to hnve been found by a woman named Parie. Among other in-
stances regarding the discovery of gold given by Dr. Douglas was 
that of a party of six, including two of the Poulins, who ack-
nowledged to finding fifteen ounces in three days, and another 
party of the same number found six ounces and a half in two 
days. These miners were all working without licenses, and upon 
the facts being reported to Mr. DeLel'Y, bailiffs were sent and the 
crowd of workers dl'iven off. On Rodrigue'S property, lot 19 De- R0dl'igue's 

Lery, according to affidavit given in Mr. Ohapman's pamphlet, by the property. 

Poulin brothers before Mr. Belanger, N.P., of St. Franqois, in 1880, 
three of them with Rodrigue washed in tin pans, from the alluviums 
in one day, seventy-two ounces of gold. This party is said to have 
admitted finding ten pounds of gold in eleven days' work with tin pans 
only. The largest piece found at this plaee during the season was sold 
for $200. The bedR on Rodrigue's lot were as follows, descending 
order,-vegetable mould and earth, two or three feet j gravel and 
sand j and lastly a thickness of two 01' three feet of rock surface 7 (rot-
ten rock) consisting of slate down to the bed-rock, which is found at 
about eight or ten feet from the surface. It was in the gravel and 
sand and embedded in the slate that the gold was found in small pieces 
and nuggets. After exhausting the bed of the stream they washed 
the gravel from the banks in a sluice, and are reported to have obtained 
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a pound of gold one day, and ten ounces another. Rodrigue, working 
with one man only, is said to have panned out in one day two ounces, 
two pennyweights and eight grains, vltlued at thirty.eight dollars. 
The earnings of this party for twenty days in each month for four 
months of the .summer, averaged sixteen dollars a day per man. This 
success was not general, however, and many only cleared their expen
ses. The bed of the stream, at this place, is composed of a dark fis
sile slate, and the banks are made up of alterna,tions of sand and 
gravel. 

DeLel'Y Gold In 1864, the DeLery Gold Mining Company was formed to work 
Mining Com- the quartz veins as well as the alluviulDs in Rigaud-Vaudreuil, pany. 

under a lease of thirty years from the DeLery family, who granteo the 
new company all the rights originally possessed by the owners of the 
seigniory. This company erected extensive works, comprising a crusher, 
at the place known as the Devils Rapids on the Chaudiere Ri vel', a short 
distance below the mouth of the Gilbert j and the claims and opera
tions of the company prevented the explorations of private individuals 
over the seigniory 01' tract covered by their letters patent for some 
years. Quartz veins were found at the Devils Rapids, and in the 
Gilbert valley, some of which were reported to have yielded gold on 
assay. The crusher, however, proved to be an entire failure. In 1865 
an American company called "The Reciprocity" organized by Col. 
Rankin leased from the DeLery Gold Mining Company the mining 
rights over several lots along the Gilbert. A wooden flume 1800 
feet long with a dam at its head, was constructed to supply water for 
washing the gravels on the North Branch. This, although supposed to 
be well and strongly built, was not able to withstand the heavy 
freshets which occur in these streams, and the greater part of it was 
swept away before it was in use long, and consequently it became a 
total loss. This company, after the destruction of their flume, washed 
in a trench dug along the river bed from which the water had been 
diverted, and took out some $2,500 in gold, the whole expenses, in
cluding the dam and flume being from twelve to fifteen thousand 
dollars. The DeLery Gold Mining Company then granted permits to 
a few miners to work on the celebrated lots, 16, 17, 18, 19, 20, 21 and 
22, DeLery concession, North Branch Gilbert River, and during the 
summer of 1866 Mr. Henry Powers, with several miners, drove a 
tunnel across lots 15, 16 and 17. A large amount of gold is reported 
to have been obtained along this tunnel, for the use of which each 
company that operated there paid to Mr. Powers two dollars per day. 
In the official documents of the time it is stated that gold to the 
value of $142,581 was realised, and that two nuggets, one found by 
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Mr. Kilgour on lot 17 weighed 52 ounces 11 dw~s. 6 grains, and the 'rhe Kilgour 
. and other 

other by Mr. Arch. McDonald, was worth $821.56 . In the followmg nugget~. 
summer Mr. J olm McRae on a claim of seventy-five square feet on lot 
15, DeLery concession, is said to have realized the sum of $17,000. 

From 1863 to 1866, Mr. A. Michel, who had previously managed the Examination 
. 1 k' f Id' . S h A' I d b and report of practlCa wor lug 0 go mmes m out menca, was emp oye Y A. Michel. 

Sir W. E. Logan, Director of the Geological Survey of Oanada, to study 
the auriferous region in question, relative to the distribution of gold in 
the gravels and clays, to examine such gold-bearing quartz veins as had 
been opened up by mining excavations, to collect specimens of the 
same for analysis, and to give such an account of the gold mining 
operations of the preceding · two or three years as his opportunities 
might enable him to furnish. Mr. Michel submitted his report in 1866. 

As regards the alluvial gold, Mr. Michel prepared a detailed statement 
of the workings on Gilbert River, St. Fr1tncois, Beauce, where a small 
area of considerable richness was found. but at that time limited on all 
sides by much poorer alluviums. Numerous exploratory pits were sunk 
by him in the vicinity of these rich workings, with the view of deter
mining their extent, and similar trials were made by him in the other 
more western districts, namely, at Lambton, neal' Lake St. Francis, at 
Ascot, Orford, etc. A fact of geological significance established by Conditions of 

these various examinatione, was that the rich auriferous gravels found ~~~~e~CCUI" 
reposing on the bed-rock, were covered in many places by a coarse clay 
corresponding to the unstratified boulder-cla.y of the St. Lawrence 
valley. This clay, as appeared from the testimony of the miners, and 
also from experiments made by washing considerable quantities of it 
in the three areas examined by Mr. M.ichel, is destitute of gold, but is 
in some parts overlain by a stratum of auriferous gravel, less rich, how-
ever, than that below. This boulder-clay was observed resting on 
auriferous gravel on the Gilbert, and likewise on lots 2 and 3, range 13 of 
Ascot. In many places, however, it reposes directly on the bed·rock 
with an intervening stra.tum of auriferous gravel, while in some 
pla,ces, as at Lambtoll, llear Lake St. Francis, pits were sunk 30 feet 
in the boulder-clay without reaching its base. These facts were taken Age of auri· 

as showing that the original gold-bearing drift was of considerable ferous drifts. 

antiquity, and that both it and the overlying boulder-clay had suffered 
local denudation which not improbably gave rise to the auriferous 
gravels found in some places ovel'lying the latter. In one locality, 
lot 6, range 14, of Ascot, what was supposed to be the shell of a species 
of Mya was found in the boulder-clay. 

MI'. Michel further states: "Up to the present time the Gilbert Gilbel'tRivel'. 

River has been the scene of the most important workings, and has 
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yielded the larg('st amount of gold j I therefore made it the subject of 
a special examination. In ascending the course of this stl-earn, which 
is a torrent at certain seasons, but easily examined during the dry 
weather of summer, we find upon lot 75 of range 1, North·east, the 
remains of workings undertaken sixteen years since by Dr. James 
Douglas, which then furnished considerable qu~ntities of gold, and 
would not, I am assured, have been abandoned but for the want of 
skilful management. A company of miners took up this old working 
last summer, but their explorations conducted without energy, were 
not long continued, notwithstanding certain satisfactory results, among 
which may be mentioned a nugget of gold of six ounces weight. In 
following the course of the stream across the concession St. Charles, I 
obset'ved on both banks, and in the bed of the stream, the traces of 
numerous explorations. 

Explorations "In entering the concession De Lery. we approach the rich deposit 
of Mr. Michel f II . I Id h' h 1 b I ht A' . t in Gilbert 0 a UVIa go w lC )a8 een recent y wroug. s It was unpor . 
valley. ant to determine the limits of this deposit, I commenced my exploration 

en lot 14 of this concession. I here made an opening on the right side 
of the stream, at a distance of about Hix yards from low water, and on 
a bank about two yards above its level. The excavation was 
rectangular in form, eight by twelve feet, and was carried to the hed
rock, a depth of seven feet. Three distinct layers were met with in 
this opening j first, a foot of sandy vegetable soil j second, a yellowish 
sand with pebbles j and third, a clayey gravel containing gold-the latter 
layers having each a thickness of three feet. The washing by means 
of a rocker, of one hundered cubic feet of t.his gravel, gave only seven
teen grains weight of gold, the greater part of which was extracted 
from the fissur('s of the sandstone which formed the bed. On the 
same lot, about forty fathoms further up the stream, the company 
which has purchased the mining rights of the seigniory of Vaudreuil, 
[The De Lery Gold Mining Company J, undertook in July and August 
last, [1865J, certain explorations, partly in the bed of the stream, 
and partly on the right bank. The expenses of the explorations, which 
employed six workmen, were $300, and but two ounces of gold were 
obtained. I have these details from the agent of this company, who 
assured me that he saw a company of four miners extract three ounces 
of gold in a week, from an excavation not twenty-five feet to the right 
of the spot where he had wrought with so much success. 

" Both sides of the stream on lot 15 are full of excavations, and I was 
a~sured that several among them had given profitable results. The 
two branches of the Gil bert meet on lot 16 l De Lery concession] which, 
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like the preceding is marked all over its surface by pits and excava
tions from which the auriferous gravel has been extracted. The dis
tribution of gold was found to be very irregular, and the gravel 
generally poot'. I saw upon this lot an excavation then in progress by 
the Reciprocity Company; it was a rectangular pit twenty·five feet by 
twel ve, opposite the junction of the two branches of the stream, and 
on the right bank. The sides of the excavation offered the following 
section in descending order :-1. Three feet of sandy vegetable soil. Sedction °If 6 

be son ot 1 . 
2. Three feet of sandy gravel. 3. Two feet of yellowish clay without 
boulders. 4. Two to three feet of a yellowish clay with boulders . 5. 
A bluish clay. ThiR excavation was, I believe, abandoned a few days 
after my visit." 

" Before following the Gilbert a·cross the lots rich in gold, I resolved 
to examine the branch coming from the north·east,. It -crosses the 
two concessions, De Lery and Chaussegros, upon lot 16 and 
has been wrought with success on the first·named concession, as I was 
assured, and as seems to be attested by the numerous workings which 
I observed alike in the bed of the river and on the two sides. These 
workings diminished in number and in importance in approaching 
the concession Chaussegross, where none of them are seen. The 
case is similar on lot 17 of the concession of St. Gustave where explor
ing pits were found only here and there. The beds observed in many 
of the excavations in this vicinity are similar to those which I shall 
have to describe farther on in giving an account of my explorations on 
the other branch of' the Gilbert above the rich lots; but I may here 
notice the existence of a very thin layer of sandy gravel resting upon 
the blue clay, and covered by another stratum of clay. I was informed 
that this thin layer contained gold enough to pay the expenses of the 
excavations, and had been followed as far as possible. 

"The rich alluvions of the Gilbert, which were wrought in 1863 AJluvions on 
. . lots 18 19 and 

and 1864 with conSiderable success (although the results were exagger- 20. ' 

ated by the spirit of speculation), are now considered to be exhausted. 
[This is scarcely correct as it is known that between the drifts in the 
ancient channel of the Gilbert traversing some of these lots, partings 
exis t which ha ve not been wrough t J. They were found on the lots 16, 
17, 18, 19 and 20 of the concession De Lery. To form a notion of this 
area, we may regard the deposit as enclosed in a rectangle having for 
its length the breadth of the four lots just mentioned, and for its 
breadth a measure of 180 feet, including the width of the river and a 
distance of eighty feet on either side. Let us farther imagine this area 
divided like a chess·boo,rd into squares, each of which is occupied by a 
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working. Many of these squares have been wrought with profit, and 
some have given results of exceptional richness, while the yield in the 
adjacent squares has been much less, many not having paid the 
expenses of excavation. We thus obtain, at the same time, a notion 
both of the irregularity of the working and the irregular distribution 
of the gold over the area. 

First visit to "When in October, 1863, I visited the Gilbert River for the first 
Gilbert Rl vel'. 

time, I found upon the lots 18, 19, and 20, from 100, to 120 gold miners 
divided into companies of from four to ten. Their workings consisted 
of a set'ies of open excavations ten or fifteen feet deep, and of dimen
sions varying according to the number of workers. These open pits 
were sunk side by side, without method or regularity. While it is 
certain that large quantities of gold were extracted from these excava
tions, it is equally certain that a great quantity has been lost and left 
behind. The walls, often of considerable thickness, which ~eparated 
the different pits, constitute in themselves a considerable volume of 
alluvion as yet untouched; and if we add to this the gold which was 
certainly lost by imperfect washings, it is safe to suppose, that a 
regular and methodic re-working of the deposit, including both the 
portions of undisturbed gravel and the refuse of the previous wash
ings, would be profitable to whoever would undertake the operation, 

Work of Reci· The Reciprocity Company in fact planned a work of this kind, and 
pl'ocity Com- made costly prepamtions. At a second visit to this place whi()h I 
pany. 

made in :May, 1865, the construction by them of a wooden flume, 1800 
feet long, foul' feet wide and three deep, was already far advanced. 
It was supported on tressels of great strength at distances of three 
feet, with a surrounding frame-work. The object of this construction 
was to carry away from a higher point the waters of the stream, thus 
leaving its channel dry, and at the same time to afford water for wash
ing the alluvions. Although of sufficient strength and capacity for 
the ordinary volume of water, this structure appeared to me when I 
examined it, to be unfit to resist the floods which occasionally bring 
rocks and uprooted trees down the , channels of these ordinary quiet 
streams. I remarked this to my fellow-traveller at the time, and the 
event soon justified my fears,-for in the month of July last the dam 
across the river, and a portion of the canal itself, were carried by a 
flood following a violent storm. Having repaired this damage, and ex
pended for the canal and for some buildings, a sum estimated at from 
$12,000 to $15,000, the Reciprocity Company, I am informed, made 
an open cu tting in the dried-up bed of the stream from lot 16 to lot 
18, and extracted thence ahout $2,500 in gold. 
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"I must here call attention to a fact which is not without import- Operations m 

f tl f £ ld ., . L C 1 I h wlI1ter. ance or 10 uture 0 go mWlng III . ower ana.c a, name y t e 
subterranean working of the alluvions during the wintet' seaRon. This 
was attempted in the winter of 1864-65 by about thirty miners, 
divided into companie~ of frOID four to six. By the aid of pits and 
galleries, they were able to carryon their search fo1' gold throughout 
the winter, and to extract and wash a large quantity of gravel, in 
which the gold was so fLbulldant as to richly repay their energy and 
perseverance. Among others was a lUass of gold weighing over a 
pound. When I visited the Gilbert, in May last [1865J, these 
subterranean workings were still going 011, and I was able to examine 
them. The pits, fifteen in number, and all on lot 18 [DeLery], were 
opened on the left bank, at distances from fifty to one hundred feet 
from the streltlll, and sunk to the bed-rock, a depth of from twenty 
to twenty-five feet. They were connected by galleries, one of which 
draining the whole of the works, carried the waters into a pit, from 
w hence they were raised by pumps and carried into the ri vel'. The 
auriferous materials were washed in rockers, generally at the bottom 
of each pit. Some gold was found in the gravel which covered the 
slates and sandstones, but the greater part was extracted from the 
fiosnres in these rocks. The same was true in most of the rich work
ings on this river, and particularly on lots 19 and 20, where of two 
layers of gravel, separated by a stmtum of bluish or yellowish clay, 
only the lower one \Va,; auriferous. The bed-rock, formed of inter
stratified clay slates and sandstones, is sometimes broken up [decayed], 
to the depth of five or six feet, and it is in the joints and between its 
lamil1lB, where the gravel has penetrated, and often become indurated, 
that the gold has been found in the greatest abundance and in the 
largest masses. It is impossible to form an estimate, even approxi
mative, of the quantities of gold extracted from the Gilbert and its 
banks during the last three years, the interests of opposite parties 
having led some to depreciate and others to exaggerate the amount." 

"The line of separation between lots 20 and 21 [DeLeryJ, both of Probable 

which are traversed by veins of quartz was indicated to me as the IIpp~r limits 
, cln~~~ 

upper limit of the rich alluvions of the Gilbert. I followed the course "ions. 

of the stream upwards, examining both banks as far as lot :l4 in the. 
concession of St. Gustave and found in the concession of Chaussegross 
numerOUfl exploring pits, which became farther and farther apart. As 
no workings had resulted from these multiplied trials, I was naturally 
led to conclude that the alluvions along this portion of the riVAl' were 
poor in gold; but as I wished to assure myself of this by personal 
examination, and also to study some of the facts relative to the 

6 
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aJluvions, ag"eeably to your instructions, I made an excavation on 
lot 21 of the concession DeLery, in the bed of the river, in a place 
where an eddy might have been supposed to favour the deposit of 
particles of gold. The pit was six feet by five, and was carried to the 
bed-rock, a depth of seven feet. Below two feet of sand was a similar 
thiekness of gravel, reposing on a bluish clay holding boulders [boulder
clay} TwentY-Dve cubic feet of the gravel wftshed in ,t rocker yielded 
only three very small scales of gold. 

" I sank another pit on lot :.l3 of the same concession, in the bed of 
the stream, and about twenty feet above a band of clay -slate which 
traverses thf) 8tre~.m, giving risfl to a fall of eight or t en fee t., and is 
exposed at low water. This excavation was a rectangle, eight feet by 
foul', lLnd was carried eight feet to the bed-rock. Here, beneath two 
feet of sand, followed by two feet of gravel, the blue clay with 
boulders [boulder-clay 1 was met with, as in the previous trial. The 
washing by the rocker of thirty cubic feet of this gravel gave only 
five minute scales of gold. 

"I next examined lot 24 (DeLery), immediately below a saw-mill, 
under which I was assured gold had been found in the fissures of the 
slate· ridges, which here Cl'OS8 the stream at three different levels just 
above the mill, givin!; rise to a fall of twenty-five feet, bmken into 
several cascades. After ha l' ing removed abou t two feet of sand in 
the excavation, the yellowish clayey gravel was found resting dil'ectly 
on the bed-rock, whieh was six feet from the surface. The washing 
of twenty cubic feet of this gravel yielded only two particles of gold. 

" Another excavation was made on lot 26 or the same concession, 
also in the bed of the stream, and very Ilear an outcrop of quartz two 
or three feet wide which crosses the stream from north-eaat, to south
west. After removing the sand, the gravel was met with, followed 
as before by blue clay resting on the bed-rock. Twenty cubic feet of 
this gravel, washed by a rocker, did not yield a single particle of gold. 

'frial on lots "The last, as well as the most important, of the trials which I made 
27 and 28, on the Gilbert, was on the line between the lots 27 and 28 of t.he 
Chaussegros. 

concession Ohaussegros, on the right bank of the stream, and neal' an 
exploring pit which was said to have given encoUl"aging results. I 
began the excavation sixteen feet square, but at a depth of five feet 
reduced it to ten feet square, thus leaving on each side benches of earth 
four feet wide to facilitate the further workings. Beneath a foot of 
vegetable soil was a layer of three feet of yellowish sand, and another 
of the same thickness of gra vel. This rested on a bluish clay filled 
with boulders [boulder-clay], which, from this cause and from its com 
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pactness, was very difficult to excavate. Towards the bed-rock, how
ever, it became sandy, and more easily wrought. The thickness of 
this clay was eight feet, the whole depth of the pit to the rock being 
thus fifteen feet. Notwithstanding the proximity of the stream, no 
infil tration of water occurred till near the bottom, when two pumps 
were required to keep it dt·y. The washing by the rocker of thirty cubic 
feet of the gravel from this pit did not yield a single particle of gold. 

"It seems then to be estl1,blished that the rich deposit of the Gilbert Lnt21, De-
n' If' I 1" I 21 f h . D L ei'v, nOl'th-.l\,tver las or Its upper or nortlern Imlt ot· 0 t e concessIOn e el'll 'iimit of 
Lery, beyond which point., so fat· as examined, the ulJuvions, although l'ichc1eposit , 

generally more or less auriferous, are not workable, The irregularity 
in the distribution of gold in the gravel is noticeable throughout the 
region, but appears more marked on the Gilbert than elsewhere. 

"Although the greater portion of the gold which haR been found here Remal'ks on 
, . II . d I h '11 k b' f d the SOUl'ce uf IS In sma grams an sea es, masses ave, as til we - nown, een oun the gold, 

from an ounce up to fi\-e ounces, and even to a pound in weight. It 
appears to me, from the smooth, rounded and worn condition of its 
surface, that the original source of this gold must be oomewhat remote. 
I have remarked that where the layer of gravel is found resting on the 
bluish clay with boulders, it is poor, but becomes richer when reposing 
directly upon the bed·rock; while in the case of two layers of gravel 
separated by a 5tratum of this clay, the upper layer is generally with-
out gold, while the lower is more or less auriferous. The constant ab-
sence of gold from these clays which are associated with the aurifercus 
gravels, was certified by numerous miners, and confirmed by the wash-
ing of no less than one hundred cubic feet of the clays taken from 
my exploring pits at different levels and even from the surface of the 
bell-rock itself. These clays, however, contain besides numerous peb-
bles and boulders, notable quantities of cubic pyrites, black ferruginous 
sand, and grains of garnet." 

In the year 1867, Wm. P. Lockwood obtained leases covering three C OUllnell ce-
. . h G'lb R' 11 f h D L G Id m enL of Mr. sectIOns or more in tel ert lver va ey rom tee ery 0 Lockwood', 

Mining Company, eventually acquiring nearly all the mining rights on ol'"mLiono. 

the east of the Chaudiere, sections 3, 4, 7 and 2, also sections 1 and 5. 
From this date until 1893 or 1894, he carried on extensive operations 
throughout the valley, leading to important developments, and the re-
covery of a large amount of gold. In 1866 he began a survey of the 
Gilbert from its junction with the Chaudiere to the boundary of Fra-
ser, S. E ., which was continued until the bed of the stream was meas-
ured and levelled throughout. His pl11ns of working were comprehen-
sive, but were thwarted in several ways, so that he was never able to 

6~ 
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carry them fully into effect. They embraced (1) systematic exploration 
PI"nsof work. as to the position and depth of the auriferous gravel along the old river 

bed, and (2) the tunnelling of thi~ bed in such a way as to afford na
tural drainage for the whole mining district, the slope of the valley 
being considered sufficient for t.his purpose. To carry out these schemes, 
Mr. Lockwood states that it was desirable to ascertain (1) the avero.ge 
yield of gold per acre; (2) whether the gold leads were continuous 
throughout the lots, and if so what the area and entire yield of the 
ground to be worked might be, and (3) whether the old river-bed was 
conformable in slope and direction with the present riyer·channel.. 
Mr, Lockwood met with serious difficulties, not only at the inception 
of his work, but throughout the greater part of it from a number of 
small operators who held claims and were carrying on mining in the con
cessions DeLery a,nd St. Charles, Nor did he succeed in carrying ou t 
his schemes to completion, although he proved the continuity of the 
pre·glacial river·channel through the concessions referred to and 
showed that it was in the bottom of this channel that the gold existed 
in greatest quantity, His first explorations were in the upper part of 
the DeLery concession, afterwards he undertook mining on lots 13 
DeLery and in St. Charles concession, It was between these two 
points that the local miners which Mr. Lockwood attempted afterwards 

Amount of to prohibit were at work. He states tha.t from 1862 to 1894 gold to 
old obtained. the value of one million dollars was taken out of that part of the 

Gilbert valley between lots 15 and 21 DeLery by himself and others, 

Gradient of 
prE'sont Gil· 

Rive,', 

Gradient of 
P'I'e'glaci,,] 
river. 

In the surveys and explorations which Mr. Lockwood carried on, it 
was found that the present channel of the Gilbert had an average 
gradient through concessions De Lery and St, Charles of fifteen to 
eighteen inches pel' hundred feet. To ascertain, among other things, 
the gradient of the ancient or pre·glacial river channel, he commenced 
his system of exploratory sha,fts. These show a gradien t, so £0,1' aR could 
be ascertained, in the old river-bottom between lots 8 St, Charles and 
21 De Lery, of twenty inches 01' more per hundred feet. This old 
channel is from thirty to eighty feet below that of the present Gilbert 
for a great part of that distance. If this slope Obtained in pre·glacial 
times it must have given the river remarkable concentrating power as 
regards the gold derived from the roclzs within its drainage basin. 

T h· I Before describing Mr. Lockwood's exploratory shafts it may be desir-opogmp IC" 

[e~tures of able to outline vel'y br.iefly the main topographica.l and physical features 
~~i~~:t of the Gilbert Ri vel' district, In doing this the sUl'veys, plans, and levels 

of Mr. Arthur Lockwood, already referred to, will be used, 

The Gilbert Hiver, which is but a small stream, enters the Chaudiere 
through a wide alluvial flat, with a compa,ra,tively gentle flow, The 
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height of its mouth by aneroid measurements, based on that of the 
railway station at St. Fl'I1ngois, is 515 feet. This is the datum for :Mr. 
Lockwood'8 levels along the Gilbert River. 

Ascending this stream we find the eastet'll line of the first range, 
N. E., 8142 feeb from the mouth of the river following its 
sinuosities, to be 126'5 feet above datum, or 64-1'5 feet above the sea. A 
constriction of the valley occurs at this point,---1lJ dy ke of instrusi ve rocks 
crossing it and apparently causing a waterfall. V cry Ii ttle gold mining 
has been carried on below this point. Proceeding up stream we pass 
from the first range, north-west, into lot 8, concession St. Charles. 
The Gilbert valley .then expands, :1nd at the mouth of Caron creek 
there are flat~ of considerable extent. A lake-like expanse seems to 
have existed here in pre-giacial times in which quicksands and other 
depositA were laid down. 

The northern bank of the Gilbert, above the lower line of St. Charles 1\'"Ol'thern 
. .. I bl 1 f h bank concesSIOn, rnallltams a to era y regu a1' contour as ar up as t e . 

junction of the nortlH'ast bl'l1nch at least, rising with a uniform grade 
from the river to an elevation of 250 or 300 feet above it. Opposite the 
mouth of the north-east branch, the slope or ascex1ding sul'face on the 
north-west side begins to recede, and the vltlley of the Gil bert becomes 
considerably wider, and continues to widen northward to the concessions 
of Chaussegros and St. Gustave, according as the channel and fiats on 
either side rise. The southern slope of the Gilbert valley is more ir,egu- Soutlwrn 

lar and broken and not so steep as the north slope. The base of this bank. 

slope is also further from the river, flats of 50 feet to 100 and even 200 
feet in width intervening. It is on this side and beneath these Aats, Bottom of 

etc., that the old pre-glacifLl channel, contRining the auriferous gravel valley. 

lies, between lots 8 St. Charles and 21 De Lery. The bottom of 
the pl'esent river-valley is, nevertheless, comparatively 11[1,rrOW, and the 
whole valley itself forms but an insignificant topographical feature. 

The watershed of the Gil bert compt'ises a rugged and hilly district, Watershed of 

no part of which exceeds an elevation of 1200 to 1400 feet, the the Gilbert. 

mean elevation not being more than from 900 to 1000 feet. The 
broken, uneven surface, appears to be largely due to the unequal dis- Surface. 

integration which the rocks have undergone, these being of different 
character and different degrees of hardness. Much faulting and dislo-
cation would seem also to have prevailed here; but the heavy capping 
of boulder-clay upon a large portion of the surface renders the study 
of the geological structure very difficult, and little has been done 
in working out the details. 
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The gener&l succession of the deposits in the Gilbert River valley 
is much the same as in other places throughout the" Eastern Town .. 
ships" district, being as follows, in descending order :-(1) Surface 
gravels and sand; (2) boulder-clay, sometimes irregularly stratified 
in the bottl)ID; (3) yellow gravel, stratified j and (4) fissile slates, 
nearly vertical, usually oxidized in the upper part. 

The gold is found in workable quantities only in the lower part of 
the inferior yellow gravels, and between the laminre of the slates or 
in the crevices of other decaying rocks beneath. . 

In concession St. Oharles, pipe-clay occasionally ovedies the yellow 
gravels, coming in between these a.nd the bouldor-clay j a.nd at the 
junction of Oaron Oreek and Gilbert River, where there appears to be 
a basin or depression of some depth, a considerable development of 
quichands was noted by Mr. Lockwood in sinking a shaft. 

The position of these quicksands is described below. 

MI'. Lock- In the following description of the shafts and pits opened in the 
~vnod'd's sha.fts Gilbert valley by Mr. Lockwood, or under his direction, we shall com

mence at the lower line of concession St. Oharles and proceed up 
stream. The two concessions, St. Oharles and DeLery, really comprise 
the gold area of Gilbert River. 

Principal gold 
d·istrict. 

Shafts on 
\lorth side of 
Gilbert, St. 
Charles con
cession. 

On ascending the Gilbert River from the mouth across the first 
range N.E., into the adj::.ining concession of St. Oharles, lot 8, we 
enter the principal gold district. Mr. Lockwood furnished Mr. 
Ingall and the writer with much of the data he had collected 
during the twenty-seven 01' tW6uty-eight years he worked in this 
gold field. He also gave us written notes relating to the shafts 
he sank, the materials passed through in sinking, the thickness of the 
auriferous gravels, quantity of gold extracted, etc. The facts in rela
tion to these matters given in the following pages are compiled from 
his MS. notes as well as from my own observations. The letters and 
figures referring to the various openings are those of Mr. Lockwood's 
plans. 

Shafts A. 1JI{(,(j B. Lot 8, St. Charles.-Distance from the mouth of 
Gilbert 8144 and 8149 feet respectivdy ; height of the top of the shafts 
above dutum, 130'6 feet. These shafts were sunk" about 12 feet deep j 
the beds in each in descending order being (1), mixed alluvium, yellow 
clay and gravel with colours of gold; (2) blue clay (probably boulder
clay); (3) cemented ferruginous gravel, containing coarse gold and one 
nugget about two ounces, 1 foot j and (4) yellow slate-rock. Anum bel' 
of pits from two to twelve feet deep were sunk at this point, but the 
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results were unsatisfactory. Coarse gold was found on the bed-rock 
of some of these." 

Shafts, Lot 8 St. Cltarles.-No. 1, 44 feet deep; No.2, 54 feet deep, 
top 11 feet above river level; No.3, 38 feet deep, top 6 feet ahove 
I'iver level. Top of the deepest shaft (No.2) was 150 feet above 
datum, the Gilbert opposite these three shafts being 139 feet. )11'. 

Lockwood states" these three shafts were sunk through about foul' feet 
of mixed cl'lyey alluvium with gravel, to blue clay (boulder-clay) then 
timbered [tnd puddled with 2 feet 6 inches of fine clay to make them 
watertight; then through fine clay in thin layers, perfectly dry, and 
remarkably ha,rd (pipe clay), until the gravel (probably auriferous 
gravel) was struck, when the shafts filled with water, No.2 so rapidly 
that some tools bad to be left in the bottom. 1'he water overflowed 
and continued to do so up till 1893. The results gave the information 
required and further work was suspfmded until a general plan of 
operations was decided upon." 

Shaft Y.--This was a prospecting slH1ft, ten feet deep, lD river 
gravel and boulders. 

The shafts and pits, above described, are all on lot 8, concession St. 
Charles, and on the north side of the Gilbert River. Mr. Lockwood 
states that he is of the opinion that the old pre-glacial channel is 
accordiugly on that side at this point, although on the south side 
of the pt'esent river further up. 

Shaft or Pit NO.4, Lot 8, St. Charles.-Tbis shaft" was sunk on the Shaftsoll 

south side of the Gilbert, thl'ough gravel and boulders till surface-watel' s?uth sid&of 
hIlbert, St. 

was reached." eha.rles con· 

Shaft No.5, Lot 1, St. Cha1'les.-This shaft was sunk to a depth of 
35 feet. The beds passed through were, "8 inches of dry angular 
gr!tvel; nearly 3 feet of alluvium; 32 feet of blue clay (boulder-clay) 
to gravel (probably auriferous gravel), when the sbaft filled with water 
and overflowed until shaft X. was sunk 64 feet, which dmined it." 

Sltaft X., Lot 7.--This shaft, which was sunk 64 feet to gravel, is 
just below the mouth of Caron Creek, on ',;he south side of the Gilbert. 
The river at this point is 11,415 feet distant from t,he junction with 
the Cbaudiere, and 151'2 feet above datum. 1'be deposits passed 
through were, "alluvium with silt, slates, clay, angular stones and 
gravel, 16 feet; then 48 feet of blue clay (bouldel'-clay) to gravel, when 
water rose to 61 feet in the shaft." 

Shaft lVo. 6, Lot 7, St. Ch(l/I'les.-J ust above the mouth of Caron 
Creek, on the south side of the Gilbert. This shaft was sunk to a depth 
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of 33 feet. "River gravel and sand, 4 feet j soft sandy gravel, angular 
stones a,nd quartz (boulders 'I) to water, 29 feet. The ground was so 
bad that this shaft was filled with clay from shn.ft 6a. described below." 

Car'on Creek.--"Sluiced grayel from bed of creek and from pits on 
each ~ide. Fail' show and some nice round gold obtained for some 
distance up the stream. The materials were sandy loam, gravel, clay 
and ~lones." 

Shaft on lot 7 Shevjt No. 6a, lot 7, St. Chades.-Depth, 100 feet, or about 95 feet 
St. Chttrles. ' below the level of the Gilbert, near by. Distance from mouth of 

Gilbert, 11,540 feet; height of river above d,ttum, 156'5 feet. Auri
ferous gravel reached at 85 feet below the bed of the Gilbert. A 
section of the deposits passed through, is as follows: (1)" Loam 
and ri \'er gravel, 4 feet; (2) hard, blue clay with large boulders 
(boulder-clay), 36 feet; (3) d'lrk gray sand (cIDy-slate and quartz), 
soft and wet, 23 feet; (4) firm gray sand with rough sLones and 
large boulder,~, 10 feet; (5) gravel n.nd gray sand, (one large boulder 
3 feet in diamet9r, filling the entire shaft), 14 feet; (6) ferruginous 
sand and gravel, very sharp, hard and firm, with boulders, 3 feet. 
Struck bed-rock at 97 feet, dipping south tlm~e feet in the bottom of 
the shaft. It was a dark-blue rock, worn pedectly smooth." 

"This was a very difficult a.nd da.ngerous shaft to pn t down. \Ve 
bad to blast boulders in soft wet sand, and had only two light 4-inch 
pumps, procured for prospecting. ,\Ve did not take up the bed-rock, 
and left gold in the crevices; but we took n.ll ounce and a half of nice, 
coarse gold with the gravels, We had to use strong timbers for ten 
feet of the shaft, with extra thick puddling (2 feet 6 inches to 3 feet 
of clay) in order to keep out the surface "'atel'." 

This shaft seems to be at the junction of the two' leads'·-one in the 
old Gilbert valley, the other in the Caron creek valley. The bottom 
of the shaft was reacher] on February 13th, 1871. 

Above lot 9, St. Charles concession, !l1r. Lockwood states the under
ground water-flow is not connected with local surface drainage, but 
percolates through the ~ftme bed of gravel lying on the bed-rock the 
whole distance from Fraser concessioll. 

Shaft No, 6 B., neaT last, Lot 7, St. Cha'rles. Depth. 83 feet. 
"This shaft was sunk with great difficulty into firm, hard gravel." 
Preparations for extensive operations were then made by Mr. 
Lockwood, when on the 13th of J anua,-y, 1877, his buildings and plant, 
the latter recently brought from England, were wholly destroyed by 
fire at a loss of $35,000. 
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The shafts, above described, near the confluence of Caron Creek and 
the Gilbert, were on the south side of the latter. 

81w/t C., Lot 9, St. Charles .-This shaft was put down on the north Shafts on 
. north Sloe of 

sIde of the Gilbert in clay and gravel (fluviatile) to a depth of about Gilbert, St. 
12 feet. Ciu"rle" con

cesRlon. 

Shaft D., Lot 10, St. Charles.-Depth, 21 feet. Distance from mouth 
of Gilbert, 14,297 feet; height of river above datum, 181·2 feet. 
"Passed through, (1) drift; (2) blue clay (boulder.clI1Y); (3) gravel and 
sand with large pieces of angular qual·tz" 

Shafll'lo. 7, Lot 10 A., St. Charles.-Depth, 70 feet. Top of shaft, 
8 feet I1bove river level, shaft therefore 62 feet below the Gilbert. Sl1uk 
near a bluff. Beds po.ssed through, "alluviums and dark slaty sand 
with small stones and quartz and other large boulders,-··all dry to bed 
rock; no auriferous gravel or gold. No flowing water." 

The last three shaJts were also put down on the north side of the 
Gilbert Hivet'. 

Ch l D h b d I 60 f Shufe on lot 
Shqjt (A.L .), Lot 11, St. ar es.- ept to e -ron, eet; 11, St. Charles. 

depth to auriferous gravel, 56 feet. Distance from m'Juth of Gilbert, 
16,346 feet; height of top of shaft above datum, 201·3 feet. Beds 
pl1ssed through :- " Mixed ~oil ana stones, 1 fi feet; blue clay (boulder-
clay) 3, feet; sand and gravel to bed-rock, 8 feet. Fine gold in 
bottom gravels. A drift run towards shaft 1~ o. 12 struck gold in 
small quantities." 

SI",,[ts nn lot 
Sha!t No.8, Lot 1 2, St. Cha7"les.- Depth 60 feet; depth beluw river 12, St.Charles. 

level, 56 feet. Shaft on north side of Gilbert. Height of top of shaft 
I1bove datum 212 feet; height of ri vel· n,bove dH,tutn 208 feet. Beds 
disclosed in shaft :-" Clayey soil, 6 feet; clayey blue silt with small 
worn stones and qual·tz and occasional large boulders (probably boulder 
clay), 54 feet to bed-rock. No pump required. Drifted east and west 
50 and 60 feet respectively; but found neither grnvel nor gold. Rock 
surface rose mpidly in both directions." 

Shaft No. 10, Lot 1'2, St. Chades.-Depth 25 feet. Below river 
level, 15 feet. "Gravelly soil, 4· feet; blue clay (boulder-clay) to bed
rock, 21 fe et. Bl1rren,-neither water, gravelllor gold." This shaft 
was on the south side of the Gilbert. 

Shaft .No. 11, Lot 12, St. Charles. -Depth 60 feet. Height of top 
of shaft above datum 250·7 feet; height of river opposite, 212·'{ feet. 
"Mixed soil and stones, ]5 feet; blue clay (boulder-ela,y) 37 feet, sand 
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and gntvel to bed-rock, 8 feet,. Fine gold in bottom gravels. A drift 
towards shaft No. 12 struck gold in small quantities." 

This shaft is 80 feet from the river, on the south side. 

Shaft No. 12, Lot 12, St. GhaTles. - Depth 64 feet. Height of top 
of shaft above datum 253 feet, height of Gilbert above sallJe 212'7 
feet. This shaft is on the south side of the riv(w, and distant from it 
100 feet. Depositsdisclosecl in shaft :-"(1):Mixed alluvium, 18 feet; 
(2) blue clay (boulder-clay), 40 feet; (3) sand and gravel to bed-rock, 
6 feet. Drifted towards river in diredion of shaft No. 11, also south
ward. The two exploring drifts gave two ounces of gold a day, and 
some nice nuggets, one weighing nearly five ounces. As soon as the 
continuity of the 'lead' and its average gold yield were thus established 
and traced from 10tR 14 and 15 De Lery, bed-rock was taken up and 
post holes for timbering made." 

" Having secured these shafts and drifts they were left to be worked 
afterwards according to a continuous plan of opel' rations and drainage 
system from lot 7, St. Charles, to Minel'~' Claims on lot 15, DeLel'Y 
concession. " 

Shaft No. 13, Lot 12, St. Gha;rles.-Depth 40 feet. Distant from 
ri Vel' on south side, 90 feet. "Soil, 3 feet; blue clay (boulder-clay) 
to gravel and water, showing position of the 'lead,' 36 feet." 

f~:~tc7,l~rl~~: Shaft No. 14, Lot 13 A, St. GhaTles.-Situated on north side of the 
Gilbert. Height of top of shaft above datum 221 feet. The deposits 
were,-" Soil 4 ffct, blue clay (boulder-clay) to bed-rock, 23 feet. 
Barren, stony, no gravels, no traces of gold' liJad '." 

f£~~.Chnal'l~~~ Messrs. Sands, Oldson and Miller having acquired surface rights on 
lot 11, St. Charles, sank a shaft 38 feet deep in 1876, and although 
wor'king without authority from Mr. Lockwood, took out a considerable 
quantity of gold, estimated at over 400 ounces. They testified to 205 
oz. 18 dwt. 5 grs. taken out in five months. 

The shaft they sank is nearly 70 feet from the Gilbert, on the south 
side. The top is 216'3 feet above datum, and the Gilbert at the near
est point is 203'3 feet. 

Operations of In 1876 the St. Onge Brothers and five other miners acquired a 
~~~~t. Onge lease of a portion of lot II St. Charles, and were given Government 

licenses to mine for gold, notwithstanding the letters patent granted 
the De Lery family in 1846. Eighty 01' ninety feet south of the 
Gilbert they sank a sbaft 37 feet to bed-rock, commencing work in 
September, 1876. The difficulty of keeping out the water was such, 
that a ditch 1800 feet in length had to be opened, and a water-wheel 
connected with pumps was driven by this contrivance. By these means 
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they were able to prosecute their operations. Gold mining was carried. 
on here for several years, although under great difficulties. From this 
shaft the returns show, however, that the St. Onges took out $70,000 
worth of gold. Nuggets worth from $125 to $7t10 each were obtained. 

In the same year, the St. Onges also acquired a lease of four acres on. 
lot 12, St. Charles, situate on the south side of the Gilbert, covering 
ground prospected by Mr. Lockwood. Th,) St. Onges, Mr. Lockwood 
states, admit taking a regnlar average of $3.60 a day per man from 
July, 1876, to J nIy, 1880, and recovering altogether out of this property 
$190,000 worth of gold. 0 wing however, to v1.\rious difficulties with 
which they had to contend, they eventually sold out. 

The great success of the St. Onges caused a rush of miners to the 
Gilbert, all10ng whom were the following companies :-Payne and 
Chapman, Forgie, North Star, Victoria, Gendreau and others, when 
difficulties arose between the proprietors of the ground or surface and 
the proprietors of the mining rights. Mr. Lockwood, to defend his Difficulties as' 

interest, applicd to the Provincial Government, asking for protection. t? Imtioing • ,.i 
rIg's. 

His demand was not, however, complied with j but he wall advised to 
take his case into the civil courts and test the validity of his lease, and 
of course, that of the letters patent. This Mr. Lockwood refused 
to do, and soon ::Liter entered into partnership with Mr. J'. N. Gordon 
and others under the nallle of The Canada Gold Company, England, TIle Canada 

. I M G d l\t,r G d . 1 Gold Com· Wit 1 r. or on as manager. 1,T. or on on assumIng contro at pa,ny. 

once impeach'ld several of the miners working on the property leltsed 
by :;)ill'. Lockwood, and took them before Mr. H. J. J. Duchesnay, In-
spector of the Gold Mining Division of the Chaudiere, which so exas-
perated the men that serious disturbances were on the point of break-
ing out when the Govcl'Ilment interfered. The consequence was that 
the objectionable clauses of the mining law were repealed, a new law 
enacted, and the validity vf the letters patent of 1846 to Messrs. 
DeLery finally established by the courts in 1883. But meantime, 
the three shafts which Mr. Lockwood had put down on lots 11 
and 12, St. Charles, and which he said were in good order in 1877, 
were entered by the trespassers, who blocked the drifts and interfered 
in such a mallner with his mines that his men had to leave them. 
The law against these trespassers could not be enforced until 1884, 
when on opening his preliminary works on these lots he took 
out $10,872 worth of gold with thirty-five men. Before the work was Gold' extraot

interfered with he had taken out in October, 18'17, 169 oz. 2 dwt. ane! L~~rw~~d. 
10 grs. 

The fal'ourable impression produced by the new mining law, which 
came into force in 1884 gave a fresh impetus to gold mining in Beauce 
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New com· county, and especially in the Gilberb valley. Several new companies 
panies formed. were formed, alDong them the Ainsworth Company of New York on 

lot 13, DeLery, and the Beauce Mining and Milling Company on lot 
14 of the same concession, under the management of Walter I. Smart, 
of New York. A shorb distance below these the Cn.nada Gold Com
pany (Limited), already referred to, under lYI r. Gordon, can'ied on min
ing operations with Mr. 'N. M:oodie in charge. On the neighbouring 
lot the mine of McArthur Bros. (Limited), formerly the St. Onge 
property, managed by Mr. vV m. Smart of IVlartintown Ontario, was 
being operated. 

On the north·east branch of the Gilbert, a small company called The 
East Branch Company, wrought on lot 16, I>eLery, and met with some 
success. About this time also 11r. Morey, of New York, began work 
on the lot adjoining, which he had purchased from Mr. L. Gendreau; 
while on the North Bl'anch Mr. Asher, of Montren.l,also carried Oil some 
explorations. On lots 29 and 30, concession of Chaussegros, Mr. 
"\Vildet', of Boston had reached what was supposed to be the old 
channel and obtained gold. From the retu'rns made to the inspector's 
office it appears that during the month or October, 1880, the three 
companies, the AinswOl·th, the Oanada ' and the Beauce, took out 581 
oz. of gold. 

~~~h~d~ of The new companies establbherl in Gilbert materially changed the 
mining. methods of mining there. Formet'ly the mines could not w9,sh the 

gravel more than :one-third of the year owing to frost in winter and 
drought in ~ummer. Mr. Moodie, however, constructE'd m:tchines under 
sheds which wa~hed the ulluviums with water pumped from the shafts 
every day. lVIr. Ainsworth, whose shafts were at a considerable di~t,mce 
from the rivet', constructed a tramway along which the gmvel was 
dumped and I1.ftel'wn,rds washed by the hydraulic proce~s, when the 
rains swelled the river. For this purpose :t ditch over 3000 feet in 
length was dug to bring the water from a small tributn.ry of the 
Gilbert. The Beauce Oompany also used this ditch. 

Among other companies and individuals who :obtained leaRes or 
began operations about this time were Messrs. Coupal, on the North 
Branch of the Gilbert; Mr. P. A. Dupuy, on lots 16 and 17, con
cession De Lery; lVlessrs. 06te, Doris and Olouthier, concession St. 
Charles; Messrs. Oadot, Bernard and Company; The Eureka Com
pany, comprising :Messrs. Powers, Tomlinson and McDona.lel, in the 
same concession; Messrs. Nicol and Osgoode, on £rst range N. E. ; 
Messrs. Poulin and Bernard at the Devils Rapids, and Mr. Smwlding 
on tile old mines of the Gilbert. 
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In 1878, MI'. Lockwood put down two shafts, each about 70 feet 
deep, at the "north-west end of the St. Onges' ground, lot II, St. Charles, 
and took out considerable quantities of gold." In 1879, the Canada 
Gold Company (Limited), referred to, was formed, J. N. Gordon, manager. 
Fl'om 1st July, 1880 to 1394, a large a,mount of gold wa,s taken out of 
these two lots (12 and 130., St. Charles), as the returns to the gold min 
ing inspector sbow. Mr. Lockwood ca,lculated that this portion of the Yield of gold 

Gilbert valley a,lone yielded $50,000 worth of gold pel' acre. Mr. Gordon, per ",ere. 

is reported to be one of the few who, after making money by gold 

mining in the Gilbert valley, retired. Although he is sa,id to ]\11'. Gordon's 

have spent $80,000, yet he declared a dividend before closing operations. profits. 

Besides the mining rights on St. Charles conce~sion, lots 7, 8, 9, 10, Lots held by 

II, 12, 13 B, 13 C and 14, held at one time by Mr. Lockwood, he also MI'. Leek-

h d d D L 
. wood. 

purc ase those of lots 13, 14 an 15, eery concessIOn. A reserve 
on each side of the Gilbert River, one hundred feet in width, was set 
aside, and those portions of lots 14 and 15 DeLery, on the east, were Miners' 

laid off in claims (Miners' Olaims), and numbered 1 to 82. Claims. 

Two shafts were sunk on lot 13, DeLery, -- No.1, to a depth of 70 ShaHs on lot 

feet, reaching 57 feet below river level at the nearest point. Hero 13, DeLeI'Y. 

the Gilbert is 224 feet above datum, and the distance from the mouth 
is 19,713 feet. The shaft is on the south side, and about 135 fept 
from the river. No section of the deposits passed through is 
given, but the thickness of the auriferous gravel appears to be two 01' 

three feet. Shaft No.2, furthest up river, was sunk 40 feet, or 35'6 
feet below river level. Elevation of top of sbaft about the same as 
last, and the distance from the river about 150 feet. Thickness of 
auriferous gravelll, 4 feet j no other materials described. 

Two shafts at the southern point of Miners' Ola,irns wel'e sunk Shafts on 
through similar ground to that in thE' shaft put down in rear of claiUl 6\~:~:.' 
16 (described below), the only difference being that there were morc 
stones and boulderR. These shafts were neftrly 600 feet from the 
river. The bed-rock was reached at 87 fcet, and was found to be 
very much decomposed, the clay-slates showing numerous adhering 
nuggets. The mud lying in the auriferous gravel thinned out and 
was repbced by sand and dark silt, and the southern boundary of the 
old river-channel was found well d9fined. Mr. Lockwood carried in a 
drift until the (auriferous) gravel was replaced by clay and sand, 
quite dry, with hard shLte-rock rising rapidly. 

" Several shafts were sunk near the lOO-foot reserve, as well as on 
claims 20, 24 and 23 j the rock rose rapidly towards the Gilbert, and 
crops out all along its north bank to the hill ranges in the distance." 
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Shaft on Claim 16.-This shaft, which is about 375 feet el1.st of the 
Gil b~('t, was sunk in very bad ground. The top of the shaft is 327 
feet (7) above datum, and t.he height of the river at the nearest point 
is 274 feet, The depth of the shaft to bed·rock was 78 feet, and the 
depth below the river about 25 feet, The deposik passed through 
were, (1) "Mixed soil, 3 feet; (2) yellow clay, s'lnd and stones, 2 
feet; (3) blue chty with some boulders (boulder-clay), 30 feet; (4) fine 
blue sand, small Rtones and quartz (boulder;;), 20 feet; (fj) tine to 
,coarse gravel with yellow clay and boulders, 16 feet; (6) very fine 
sand or solidified mud, 3 reet; (7) CO'lorse gravel resting on loose, soft 
yellow sl!1.tes (oxidized) with ydlow clay in the cleavages, and very 
round nuggety gold, 4 feet. Drifts were opened in every direction to 
discover the course and width of the graveL 'The first day's sluicing 
'gave oue nugget of 5 oz, 6 dwt. and 2 grs., and coarse, rounel, gold, 7 
oz, 1 dwt, 2 grs., total, 12 OZ, 7 dwt. and 4 grs. 

"South oE cl;lims 17 and 22, two shl1.£ts were sunk in similar ground 
to that in rear of claim 16, to a depth of 85 feet, The bed-rock near 
,the shaft is clay-slate; to the south it wa!'; a belt of quartzite. About 
Jive feet above the bed-rock, in compact mud, numerous pieces of scmi
fossilized wood (small trees) were found. There was a steady flow of 
water passing through the bottom gravel, showing a true, ancient 
'1'iver channel." 

Shaft on Claim 12, Lot 15, DeL81'y, - In regard to this shaft Mr, 
T,ockwood states, "the ground here rises abruptly 30 feet from the 
100-foot reserve, The reserve was full of shafts and old workings 
for about 500 feet, when I began operations there, These had yielded 
rich, but il'l'egular retul'nS u,t depths of 20 to 30 feet." This shaft 
wa, 69 feet deep, and showed the following series of beds: (1) 
Mixed alluvium 4 feet; blue clay (boulder-clay) 40 feet; coarse 
blue sand with small stones and boulders, 12 feet; heavy gravel 
to bed-rock, 13 feet, About 18 inchE's of the bottom part of the 
gravel, and 18 inches of the open yellow slates gave a fine show of 
round worn gold." The height of the Gilbert near this shaft, which 
is situated about 150 feet to the east of the river, is 278'7 feet above 
datum, and the distance from its mouth 22,462 feet. 

Claim 14 and half of chl,illl 19 were leased to the Poulin;;. " They 
got $100 worth of gold; but had to abandon the mine, as water was 
let in by othet' shafts in the 100·foot reserve." 

A shaft on claim 18 was sunk 78 feet to bed-rock. " The materials 
and bed-rock and the quantity of gold obtained were so nearly the 
same as in the shaft on claim 12 as to need no separate description.' 
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The prospect shaft on lot 15 DeLery, and also those sank by Nash, 
McNolty, Fenton and Smith and by Smith and Dale, were all bal'l'en 
and un prod ucti ve. 

Mr. Lockwood s tltles that in exploring and testing these Miners' Gold t<Lkcn 

01 . . I h P I' h k 0 d from Miners' alms Wit 1 t e . ou 1118, e too out vcry nearly 2 00 ounces of gol . Claims by Mr. 

In 1891, Mr. Lockwood made arrangements to work the abandoned 
ground nen.!' the line of conce:-;sion St. Chades, up to his old works on 
Miners' Olaims. The first engine-shaft was sunk on lot 13 DeLery, 
going down 66 feet to bed-rock, and p>tssing through "(1) 6 feet of 
clay soil and stones; (2) 16 feet of soft, moist; quicksands; (3) 36 feet 
blue clay (boulder. clay) ; (4) 8 feet; yellow clay, angubr stones and 
gravel to bed-rock." . 

" The rock in this shaft at 66 foet was soft contorted clay·slMe in 
irregular masses.'vVe sa.nk in it 16 feet, and then tunnelled in the 
rock northward about 60 feet, and struck an old drift filled with 
broken timbers ltnd clay. Continued the drift 1~3 feet northward from 
the ~haft, f1nd finding no gold, ceased work in this direction. Then 
tunnelled and driHed southward 135 feet. Tested the gravel from 
these dl'ifts by a number or side drifts, but found the ground too pOOl' 
in gold t;o pay the cost of working." 

Lod(woo'l. 

Mr. Lockwood also tunnelled and sank another shaft on lot 13 De Operations on 

L Th I 200 f 1 d 4 ~ f d . lotl~,DeLerv . ery. e tunne was eet ong an over 0 eet eep, passlllg " 
through blue clay (boulder-clay) to gravel and bed-rock. A tramway 
was constructed in this tunnel and horse·power used. At the shaft, 
which was 43 feet deep and near the river's bank, he passed through 
3 feet. of stony soil; 35 feet of hlue clay (boulder-clay) ; 5 feet of gravel 
to slate-rock. "The yield of gold was in every way disappointing, 
though for a considerable distance above and below thesp. workings 
the ground was very rich." 

"The bed-rock (clay-slate) in all these workings was in broken 
ridges covered by a deposit Df poor auriferous gravel, in most part 
mixed with yellow bandy clay. Overlying this bottom gravel were 
irregular deposits of yellow and blue clay, and to the south mostly 
barren brown sand and blue silt with small stonflS. The yield of gold 
was so poor, and the work so costly that I gave it up after making a 
continuous heavy loss." 

Mr. Lockwood states that during his" 30 years' experience in gold No lIppe" 

mining in the Gilbert valley he failed to find any upper auriferous gold·beu.ring 
, gl':1'iel~ :11011g' 

gravels, that is, any deposits lying above the level of the present the slopes (1f 

. b R' r.r d f' . d f h 1 f the Gi!b~rt. Gil ert lver that ouere a. all' III ucement or t e emp oyment 0 
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modern ma.chinel'Y to work them with profitl1ble results." He is con
vinced thab no such deposits exist in the Chaudiere district. 

~~~lfl~~;~ the Mr. Lockwood ,. calculates that the whole ground worked on the 
Gilbert. Gilbert 'lead' has yielded two million dollars worth of gold ." The 

ground he himself "workfld on the 'lead " including that opened by 
the Canada Gold Company, g,we forty-five thousa.nd dolla.rs per acre, 
or from one dollar to one dollar and a quarter per foot." 

"From lots 16 to 21 DeLeJ'Y, 5192 feet measuring along the river, 
the ground was first worked in the autumn of 1862, and steadily from 
1863 bo 1867, in a partiftl manner, and mostly in the river's bed and 
along its banks. Since 1867, wOl'k has been carried on irregularly at 
various times (lately by the American Gold Mining Company). The 
width of the 'lead' wrought is from 50 to 100 feet, except on lob 16 
where it is much wider. At the jundion of the east brn.nch, the bed
rock ,vas reached in places at two feet, and in others from two to 
twenty-foul' feet, the surface being very uneven." The sh8,llow portions 
~eem to have forrued 'bars' on the lower side of which gold was 
dropped. From lots 15 to 17 the gold was very coarse, much of it in 
nuggets from .~ to 1 oz., and some fro m 1 to 6 oz.; besides others 12, 
15 and 20 oz. ; the largest were two over 30 oz., one at 35 oz. a.nd 
anothel' 51} oz." This wa.s ca.lIed the Kilgour nugget and was the 
largest found in the Gilbert va.lley. 

Upper part of Mr. Lockwood further states, that "on the uppet' part of the ma.in 
river. Gilbert, I made several explorations and obtained coarse gold; near the 

forks aHd also nea.r the low swampy ground about 41 a.nd 42 Fraser, 
S. E. concession. The gold wa~ CO(1rse and thickly cO(1ted with iron." 

Chanlwl 
below C",ron 
Creek. 

" Below Caron Creek, on lot 8 St. Cll<l.rles," :M r. Lockwood says his 
" chief work was to discover the course of the ' lead' which is enormous 
in magnitude a.n<l extent. The ancient channel does not follow the 
present Gilbert; but is on the north side, crossing qua.rtz veins a.nd 
cutting into them very deeply down towa.rds the valley of the Chaudiere, 
where a rich deposit of gold will be found." 

"A good deal of work was done on lots 74 and 75, first range north
east, nearly all on IlhaUow ground, from six to twenty feet deep, and 
ma.ny nuggets from 1 to 12 oz. weight were found; but the ledge dips 
very sharply on the right (north) bank of the river, where deep sink
ing is required to reach bed-rock and pay gravel." 

Course of 1)]'e- The foregoing facts go to show, therefore, that as stated by Mr. Lock
glacial chan· wood and referred to on a. p~'evious page, the preglacial channel of nel. 

the Gilbert, from lot 8, St. Charles, at l~a.st, up to about lob 21, DeLery, 
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is deep, reaching 95 feet below the present bed of the Gilbert at the 
mouth of Oaron Oreek; but gradually decreasing in depth up stream 
to the junction of the north·east branch and beyond that. In this 
part of the valley he states, the ancient channel lies on the south-east 
side of the present one. 

:NIr. Lockwood ceased gold-mining operations in the Gilbert valley McArthur 

in 1893-94, and about this time the McArthur Bros. (Limited), Bros. (Ltd.) 

acquired a lease of a large portion of the Rigaud-Vaudreuil gold fields, 
namely, sections 3, 4, 7 and 9, the latter being on the west side of 
the Ohaudiere and including the Mill River gold district. On the 
expiration of Mr. Lockwood's lease, McArthur Bros. renewed it, acquir· 
ing the above-mentioned sections for thirty yea rs. 

About this time the American Gold Mining Oompany under Mr. American 

F. Wadsworth of Boston, U.S., made arrangements with McArthur GeoId Mi~ing 
ompany., ..... 

Bros. to work certain grounds in the Gilbert valley. Mr. Samuel 
Byrne who was the local manager, has furnished me with the following 
account of the operations of this company. 

"The American Gold Mining Oompany began active operations on Operations of 

lot 18, DeLery concession, Gilbert River, on June l~t, 1893. The f~i~8~~.mpany 
point selected for a beginning, immediately below what is known as 
Rodrigue Falls, was chosen on account of the sharp curve or elbow 
in the river just above, offering a better chance than elsewhere to con-
struct a cheap temporary dam to retain water for carrying on experi-
mental work. By this mea-ns we hoped to asr.ertain the value of the 
ground per cubic yard, and if results proved favourable, would erect 
a la,rge hydraulic plant there. 

" The first piece of ground worked was as I have stated, immediately 
below the outcrop of slate forming the falls on the line between lots 
18 and 19 DeLery. This bed-rock was broken up to a depth of 12 
feet, and heavy gold, some pieces as much as two ounces in weight, 
was found in the crevices and between the slates. This heavy gold 
was, however, for the most part found resting on a hard, smooth rock
bottom, between which and the upper 01' overlying, nearly vertical 
slates there was a gritty, gray sediment, half an inch to an inch thick, 
which held it. I got $25 worth of gold from one pan of this gritty 
material, included in that amount, however, was one nugget valued 

• at $22. 

" In the work carried on in this locality, we sluiced only the decayed 
rock and about six inches of the gravel above it, because repeated trials 
had failed to reveal 'colours' in any other part of the material. The 

7 
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piece of ground worked immediately below Roderigue Falls was found 
to contain about 1100 cubic yards, including the decaying bed-rock bro
ken up as described. Out of this we took bet,ween $1,100 and $1,200 
worth of gold, or about $1.00 per cubic yard_ 

"After cutting a drain through what remained of the falls, we 
worked in the old rivel'-bed to the west, in that part adjoining lot 19. 
This piece of ground measured about 4-00 cubic yards, and we took out 
about $400 worth of gold from it, or $1.00 per cubic yard. 

"In 1894 we constructed a flume of su(iicient dimension~ to carry the 
whole of the river water, even during floods, entirely clear of the 
works. With this we began ground-sluicing on t.he flushing system,
a sy~tem devised by myself. It consisted in damming the water above 
the flume to a certain level, then allowing it to rush through the flume 
which had a grade of foul' inches in every ten feet. The effect upon 
loosened gravel, boulder-clay, etc., was almost as great as that of a jet 
of water from the nozzle of a hydraulic monitor, and we were able to 
do very good work in this way. "With an average number of fifteen 
men stripping bed-rock in this manner, we did as much work as with 
twenty-five wheelbarrows in the ordinary way. 

" 'vVe never knew exactly how much gold the last-mentiond piece of 
ground yielded; but it was about $700 worth in 1894, and in 1895 
probably about ~~500 worth, besides what was t'eported to have been 
carried off by midnight diggers. This, together with what was taken 
out of the same ground by the Leclerc Bros. in 1896, and in 1897 by 
Mr. Currie and myself, would bring the total production up to about 
30 cents per cubic yard fOt' the whole bank of 100xlOOx20 feet_ It 
must be borne in mind, however, that this ground was previously 
worked,-some of it a number of times. Had we been permitted to 
take the gold from all the ground we stripped, it would, I think, just 
about have paid for labour, flume and other incidental expenses. But 
difficulties arising between lessee and lessor, we had to cease operations 
in 1896, and the company must have been several hundred dollars 
behind. 

Total amount "Summing up the total amount of gold obtained, which was pro_ 
of gold ob- bably about $3,500, and the number of cubic yards wrought, 8500, 
tained. 

we have an average yield of about 41 cents pel' cnbic yard for the 
whole." 

All this was obtained from open work, in the present bed of the 
Gilbert and on both sides of it. 

Leclerc Bros. The work of the Leclerc Bros. and others, on lot 18 DeLery, re 
fer red to by Mr. Byrne, was carried on for a few weeks only, after the 
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American Gold Mining Oompany had ceased operations in 1896. They 
ran two small drifts into the river's bank on the south ~ide and were 
reported to have taken out $400 worth of gold. Two nuggets valued 
at $50 and $60, were, I was informed, obtained by these men. Their 
work was stopped by the owner of the land, or surface rights, so called, 
threatening them with an action for trespass. 

In 1897, a company called The Gilbert-Beauce Gold Mining OOlll- Gilbert· 

pany, whose promoter is Mr. Philippe Angers, Notary, of St. Fran<;ois, ~Il~i~~ g~~~ 
was formed to operate anew certain portions of the Gilbert valley. pany. 

This company having acquired the right to work lots 15, 16, etc., 
DeLel'Y, from the McArthur Bros. (Limited), proceeded to open a trench 
Dj' open-cut to drain the ancient river-bed of the Gilbel'~ above the 
McR,te shaft on lot 15, by gravitation. These lots were wrought thirty 
years ago, or more, and proved to be the richest in gold in this district. 
Het'e the Kilgour and other large nuggets were found, and it is supposed An open 

that portions of the old river-gravels between the shafts and drifts s'till ~h~~~!J~ 
remain intact. It is to reach these that the present schewe was inau
gurated. The great difficulty in deep mining in the Gilbert and other 
valleys in Beauce county is to get rid of the water, and it is believed 
this method is the most effective and economical hitherto devised for 
that purpose. By last accounts the bottom of the ancient river-bed 
had been reached near the McRae shaft in lot 15, and gold was being 
taken out. 

The foregoing facts regarding gold mInlllg III the Gilbert River 
valley tend to show that the precious metal has not been equally dis
tributed in the ancient bottom gravels, nor in the loose bed-rock be
neath these. Only certain parts of these were found to be really work-
able at a profit. From the information obtained it would seem that gold Modeof occur· 

. t" d' 1 b I th h 1 d fence of the occurs III greate~t quan Ity at or lmme late y e owes oa s an ree s EOld in Gil-

of the ole! river-bottom referred to. The miners claim that the gold was ert valley. 

originally laid down in 'leads,' and that when they find one of these they 
can follow it fOl' a long distance. But these appear to be often inter-
rupted and detached, and even when continuous the gold content is 
much less in some parts than in others. 

The alluvial gold of the Gilbert Ri vel' valley really occurs in paying 
quantities only in the bottom of the yellow gravel and in the partially 
decomposed slates beneath. It contains a certain percentage of silver. Fineness of 

The assay of a specimen !'rom this river gave Dr. Hunt 13'27 per cent the gold. 

<of silver. The fineness of the gold is 20-» carats. 
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Rivie1'6 au Loup. 

Alluvial gold The Du Loup attracted the attention of gold seekers at an 
in Riviere du 
Loup. early date, and considerable quantities of allu vial gold have, from 

time to time, been taken from the gravels along the lower part of this 
stream. In 1851-52 the Of1nada Mining Oompany, under Oapt,ain 
Richard Oatey, a Oornish miner, obtained the right to wash for gold 
on the flats of the Du Loup for about ten acres from its junction with 
the Ohaudiere, and some extensive operations were carried on. The 

lI:[r. Oatey's results of MI'. Oatey's work have been published in the reports of the 
work in 1851.. "" 

GeologIcal Survey of Oanada.';<- Great dIfficulties were met with from 
the scattered condition of the gold and trom an insufficient supply of 
watel' during the summer months, the method adopted being the same 
as thGl,t used in washing alluvial tin in Oornwall. The gravel from 
about three-eighths of an acre, with an average thickness of two 
feet, was washed during the summer of 1851, and yielded 2107 penny
weights of gold, of which 160 was in the form of fine dust, mingled 
with about a ton of black iron sand, the heavy residue of the wash
ings, Several nuggets were found weighing over an ounce. The 
value of this gold was $1,826, and the whole expenditure connected 
with the working $1,643, leaving a profit of $182_ In this account is, 
however, included $500 lost by a flood, which swept away an un
finished dam; so that the real difference between the amount of the 
wages and the value of the gold obtained .,houlcl be stated as $682. 
The average price of the labour employed was sixty cents a day. 
From the above statement, it would seem that these gold-bearing 
'gravels could be profitably wrought, if they proved auriferous through
out. 

Th" Canada Another attempt was made to work these gravels by the same com-
8~~:i~y~852. pany in 1852, when about five-eighths of an acre of ground was 

washed at the same place, the total amount of gold obtained being 
2880 pennyweights, valued at $2,496. Of this 307 pennyweights 
were in the form of fine dust mixed with the iron sand. A portion 
was also found in nuggets or rounded masses of considerable size. 
Nine of these nuggets weighed together 468 pennyweights, the la,rgest of 
which was 127 pennyweights, and the smallest 11. Native platinum 
and iridosmine were obtained in the washings, but the quantities were 
so small as to be of no economic importance. The season for washing 
the gold extended from the 24th of May to the 30th of October, and 
the tot,al expenditure for labour was $1,888, leaving a profit of $608. 
As a certain amount was, however, expended in constructing wooden 

* Report of Progress, Geol. Surv. Can., 185l·52 ; Geology of Canada, 1863; Annual 
Report, Geol. Surv. Can., vol. IV. (N.S.), 1888-89, part K. 
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conductors, supposed to be available for some years, for bringing water 
from a small stream, a distance of about 900 feet, properly chargeable
to construction account, the actual pl'ofits for the year would be about 
$680. It thus appears that from an acre of the gravel, with an aver
age thickness of two feet, $4,323 worth of gold was taken, while the 
expense of labour, etc., after deducting all that was not directly 
employed in extracting gold, was $2,957, leaving a net profit of 
$1,366. The result of a week's working at this place, under the 
inspection of a membp.r of the Geological Survey, during the season 
mentioned, showed a yield of H3 pennyweights of gold, valued at 
$124-, while the wages of the miners during that time were $60, show
ing a profit of $64. Assays of the black sands from the Riviere du 
Loup show that they contain a considerable amount of gold which 
was not taken into account in the above computation, so that the net 
profit might be thus increased. Mr. Oatey gives a list of nuggets 
obtained in this locality in 1852, with their weights: June 7, 126 
d wt. 19 grs. ; July 30, 83 d wt. 21 grs.; August 25, 10 d wt. 20 grs. ; 
samE:' date, 38 dwt. 21 grs.; September 7, 98 dwt. 21 grs.; September 
24-, 55 d wt. 2 grs.; September 30, 23 d wt. 20 grs.; October 2, 16 
dwt. 22 grs.; 00tober 9,13 dwt. 2 grs. 

The greater part of the gold was taken out of the gravel on the 
alluvial fiats by the river side, hut a portion-was obtained by washing 
t-he material from the banks above. 

In regard to the fine black iron sand in the Riviere du Loup gravels, Black sand~ 

S· UT -E L h Y; 1 . f h ' 1 WIth gold. 
11' vv. . ogan reports t us, ·' "resu tltlg rom t e season s wor c 

[1851] .... there was about a ton of fine black iron-sand in the I(eeve 
or vat over which the copper bottom was used. The ul1separated 
quantity of gold in this, aftet' repeated trials, was ascertained to 
be 1·77 grains per pound avoirdupois; this would give 1 65l,.
pennyweights to the ton, the gross value of which would be about 
£36 [$144]." 

Owing to the gold becoming scarcer, and the licensees, (the Canada Work by 

Mining Company,) having' got into difficulties with the owner of the Napanee 
company. 

adjoining lot, they had to cease operations. Work was, however, re-
sumed by a company from Napanee, which tried to sink a shah through 
the slate near tbe mouth of Riviere du Loup, hoping to find auriferous 
gravel and sand beneath. This company worked for about three years 
and then aho abandoned the property, it having been sold at the suit 

-. R eport of Progress, Geol. Surv. Oan., 1851-52, p. 26. 



SearchJor 
quartz ·veins. 

Hydraulic 
operations in 
1880: 

Section in 
hydraulic 
PIt No.2. 

102 J SOUTH-EASTERN QUEBEC. 

of Mr. Craig, and bought by Mr. Childs, notary, of Quebec, for him. 
Tl?e N apanee company never furnished any returns and were not very 
successful. 

In June and July, 1867, a Mr. Maynard, of Boston, U.S., had a num
ber of men employed in cutting a tunnel at Jersey Point, so as to tra
verse several of the quartz veins which here occur in the slates. This 
tunnel was about one hundred alld fifty feet long, seven feet high and 
six feet wide and was timbered and secured. Portions of the quartz 
taken from some of these veins were assayed by Prof: Hayes of Boston, 
and were said to yield gold. Prof. H. Y. Hind examined this property 
in August, 1867, and prepared a report upon it. 

Except some desultory work by the local miners, little mining seems 
to have been attempted on Riviera du Loup after this until 1879-80, 
when further explorations were resumed and the ancient bed of this 
river was reported to have been found. In 1880, Mr. A. A. Humphrey 
began systematic work here with the view of employing the hydraulic 
process in washing the extensive gravel banks along its lower course. 
A company of Engli~h and French capitalisls called the Canada Gold 
Mining Association, was formed under his management in 1881, and a 
canal eleven miles in length opened along the west side of Riviere du 
Loup to obtain a sufficient supply of water for this purpose. This was 
completed in 1882, and gave a heftd of about 150 feet. The washing of 
a gravel bank on the east side of the river aoout a quarter of a mile from 
its mouth then commenced, and was continued until the autumn of 
1883 when the work, owing apparently to imperfect facilities for sav
ing the gold, having proved unsuccessful, was closed. No returns 
showing the actual atnount of gold obtained by Mr. Humphrey are 
available, but it is knolVn that the company lost heavily. 

An examination of this pit (called Humphl'ey's hydraulic pit No.2) 
was made by me in 1895-96 (see Fig. 2, p. 43). This pit affords a 
section showing the character and sequence of the pre-glacial and 
glacial deposits in the Chaudiere district superior to any other met with. 
In descending order the following beds are exposed:-( I) Surface gra
vel and sand, 1 to 3 feet; (2) unstratified lvoulder-clay, containing gla
ciated boulders from five feet in diameter downward-some of them 
foreign to the locality, 37 to 38 feet; (3) irregularly stratified boulder
clay, or a deposit made up of coaree clay, apparently in lenticular 
beds, with glaciated boulders and pebbles, 15 feet; (4) unstratified 
boulder-clay, more compact than No. 2,-boulders not so large, and a 
greater number from local rocks, 20 feet; (5) dark-gray, unctuous, 
stratified clay with arenaceous layers, ochreous in places, 1 to 3 feet. ; 
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(6) gray, stratified, ochreous sand, ('quicksand' of the miners), contain
ing a few pebbles, 12 to 14 feet; (7) compact, stratified clay, with 
variegated bands and an occasional layel- of ~and, the whole bed full of 
joints, breaking into rhomboidal shaped pieces, ('pipe-clay') 6 feet. 
Divisions 0, 6 and 7 maintain a strictly horizontal attitude as seen on 
the west side of the pit, but the bottom of No.7 rests on the surface 
of a gravel-bed which slopes slightly to the north, i. e. away from the 
river, the slope being about two feet in forty; (8) gray stratified gra
vel, containing numerous pebbles and a few water-worn boulders. In 
the bottom there is <'\, sand· bed eight or nine inches thick, with scarcely 
any boulders 01.' pebbles. The materials are non-glaciated ancllocal, and 
the strata clip northward as in the overlying bec\. These gravels and 
sands are slig)1tly auriferous; whole thickness, 5 feet. (9) Hard yellow 
oxidized gravel, stratified, strata dipping as in the two last divisions 
of the series, containing numerous worn boulders from two feet in dia
meter downward, non-glaciated, and all of local origin. The bottom 
of this member of the series was not seen, being covel"ed by debri~ from 
the fuce of the bank and by tailings; but it apparently rests on ledges 
which crop out in the river-bed near by, and is probably as low as these. 
This gravel seems to be auriferous throughout, but espe(:jally so on the 
surface c)f the bed-rock j tbickness, 28 to 30 feet. The materia,l com
posing these pre-glacial beds appeu,rs to have been carried down st,ream 
in the direction of the flow of the present Riviere du Loup. (10) Non
glaciated rock-surfaces, broken and jagged, with gold in the crevices. 

This section exhibits several noteworthy features, as, for example, Notewol'.thy 

(1) the bipal'tite division of the boulder-cln,y, (2) the great thickness of ~hi;~~~~i~n. 
the prc-glaci'1l deposits, about 45 feet, and (3) the change in the char-
acter of these from the bottom to the summit, denot,ing changes in the 
conditions of deposition and of drainage. The lower coarse beds have 
apparently been laid down in rapidly fic)wing and shallow waters at a 
time when the gradient of Riviere du Loup was considerably greater 
th11n at present, as referred to on a previous page, while the clay alld 
sand beds in tbe upper part must have been deposited in quieter and 
deeper waters. The ch1tnged conditions of deposition are explicable Conditions of 

only on the theory of difi'el'ential changes of level in the region, as deposits. 

already outlined on a previous page, viz., an elevation of the hill ranges 
nearest the St. Lawrence (the Sutton Mountain anticline and the 
Stoke Mountains) and a corresponding subsidence in the large central 
belt occupied by Cambro-Silurian rocks. 

About three miles above the mouth of Riviere du Loup, on the east Section in 

bank, Mr. John Blue, of the Eustis Copper Mines, sank a shaft fifteen ~?,.~ftBslunk by 
lV~I. ue, 
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feet or more in depth during the autumn of 1895, disclosing the fol 
lowing series of beds, in descending order :-(1) River alluvium j (2) . 
dark-~ray boulder-clay j (3) gray stratified clay, hard and brittle, and 
(4) gravel and boulders, evidently pre-glacial. Colours of gold and 
particles of quicksilver were found in the gravel. 

In a gravel terrace east of this shaft, on which the small Presbr
terian church stands, gold occurs in fine particles. The materials of 
this terrace and their gold content appear, however, to be secondary, 
and due to post-glacial fiver action. 

A short distance above this and near the mouth of Goldstream 
(shown on the Geological But'vey maps as Grand Ruisseau) is the 
excavation known as Humphrey's pit No. 1. This is where lVIr. A. A. 
Humphrey operated in 1880, before completing the canal. The wash
ing was performed by the ordinary process of sluicing and it is re
ported that considerable quantities of gold were obtained from this pit. 

Of these operations no authentic account is available as to the 
quantity of gold taken from the gravels, nOl' of the content per cubic 
yard; in some places, it is stated. one dollar's worth was taken, in 
others not more than ten cents worth. 

During the operations of Mr. Humphrey on Riviere du Loup, 
Prof. H. Y. Hind made an examination of the alluviums of this valley 
and prepared a report on them. The report was not publisbed. It 
deals exhaustively with the gravels, their origin, and the mode of occur
rence of the gold in them j but what he took for the boulder-clay is, it 
seems to me, only the coarse iiuviatile boulder-beds. 

Work by About the year 1892, Messrs. Gendreau and Haycock commenced 
Gendreau and work in the lower part of lliviere du Loup. They first examined the 
Ha ycocl<, 
1892. gravels along the banks, and searched the bed of the river with some 

Work by 
Messrs. 
Blue, 1895. 

success, obtaining more or less alluvial gold. They afterwards built a 
dam across the Du Loup and erected a small three-stamp mill, about 
half a mile above Jersey Point, with the object of testing the numer
ous quartz veins occurring in this vicinity for gold. Their assays were 
favourably reported on by Mr. J. Obalski, Mining Inspector of the 
province of Quebec, in his report for 1894. Soon aftei' this Mr. Hay
cock acquired the property himself, Mr. Gendreau retiring, and work 
was being carried on irregularly when I visited the locality for the first 
time in 1895. The Eustis Mining Oompany then acquired an option 
on the property, and during the whole season of 1895 the Messrs. 
Blue, of Eustis, Que., prospected it and tested the quartz veins. No 
work has followed the assaying or testing of these veins since that date, 
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howevel', and it seems to be understood that the results were not 
encouraging. 

In 1896, Mr. Gendreau began the further exploitation of the gold FUl'therwork 

bearin o' alluviums of Riviere du Loup alono' the lowel' five miles of its by Mr. Gen-
t:> t:> dreau, 1896. 

course, and formed a small company under the llame of the Quebec 
Centl'al Gold :Fields Company. This company has sunk several shafts 
on the west bank of the Du Loup on lots 9 and 10 of the Kennebec 
road range, section A of .r ersey, in an endeavour' to locate the old 
river-bed and test the auriferous character of the gravels. The bed-
rock was struck at depths of about 40 feet. Operations were carried 
on with six or seven men and the company was supplied with pumps had 
it been found necessltry to use them. 1\'[1'. Gendreau infol'ms me that fine 
gold, and also nuggets weighing about an ounce were found in the 
gravels at the bottom of a 60-foot shaft. Work was Iluspended in the 
autumn of 1897, until the pumps were put in place and othor prepara-
tions made for deep mining. 

Along Riviere du Loup and its tributaries as far up as the Interna- Gold found 
. b . above 

tlOnal oundary, gold seems to have been found in the alluvlUms over- boulder-clay. 

lying the boulder-clay. In some instances it has also been met with 
in the recent alluviums, or in the flats along t,he streams whioh traverse 
the region, Good indications of gold occur in the Grand Ruisseau, 
(also called Millstream or Goldstream). Grand Condie River, near 
St. Come, has also furnished the preeious metal. The Metgermette 
was prospected at the time Logan, Hunt and Michel examined the dis-
trict, and it is said a good deal of gold was washed from the gravels 
of this river_ Usually it occurred in the beds of the streams j but in 
the case of the lVIetgermette it was met with in the banks of stratified 
gravel at heights of fifty to one hundred and fifty feet above the river-
channel. 

The St. Lawrence Mining Company owned mmmg lands in the Gol~ on tl'ib· 

T h· f J d L' -, h D L M utanes of owns IpS 0 , ersey an mlere, on t e u oup, r etgermette Du LOl1p. 

and Portage rivers, but is understood did very little work there. 
Gold was also found in the alluviums of Portage River, Oliva Stream, 
and indeed, oolours could be found' on every tributury of the Du Loup 
from its mouth to the International boundary. A number of mining 
claims formerly were taken up on the two branches of Metgermette 
RiYer and some prospecting was done j but no gold mining has been 
attempted there for many years. The gravels arE'l of considerable depth, 
and the gold very much scattered in them_ The upper part of the Du 
Loup has not therefore offered such inducements to mining enterprise 
as its lower part and the Gilbert River. 
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The Famine Rive?'. 

The Famine is the largest tributary of the Chaudicre next to the Du 
Loup, and takes itR rise close to the :Maine boundary and at the head
waters of the St. John River. Alluvial mining has been carried on in 
the valley of this river from ari. early dale, with frequent interruptions. 
The first record of work performed here was that by Dr. James Dougl
as, under the DeLel'Y patent. When the Chaudiere Mining Company 
acquired the right of working the Seigniory of Rigaud-Vaudreuil, 
in 1847, the mining rights of fief La Barbe, through which the 
Famine River flows, were also included. It does not seem, however, 
that any regular, systematic operations were begun in the valley 
of this river till the year 1864, or later. In that year Jeases 
were granted to Dr. James Reed and George Desbarats in con
cessions three and four, Township of Watfot'd. During 1862 and 
1863, Dr. Reed had explored this portion of the Famine and found 
" rich diggings" and some good-sized nuggets of gold. In consequence 
of this, twenty-two licenses fot' gold mining were issued by the Quebec 
Government in 1864 and 1865 on the Famine River, and mention is 
made in the report of the Select Committee on the Canadian Gold 
Fields (1865), printed by order of the Legislative Assembly, of the 
presence of gold in considerable quantities there. Capt. Richards 
and Mr. Beemer had carried on explorations for some years on the 
Cumberland, a branch of the Famine, joining it from the north
west, and gold was also found on the Abenaquis, a branch coming 
from the east. Capt. :Richards sank shafts to the bed-rock along the 
Cumberland, and is reported to have found gold, but no returns showing 
the amount obtained are available. 

About the year 1886, the St. Onge Bros. began operations on the 
Famine. They drove two tunnel" into the north bank about two miles 
above the mouth, or three-quarters of a mile below the main falls of 
that river, and obtained gold. A section of the beds there exhibits the 
followilJg series :-(1) Recent river-gravel containing many pebbles 
and boulders of all sizes up to two feet in diameter j (2) boulder-clay j 
(3) gray skatified clay ('pipe-clay' of the miners) from three to four 
feet: (4) yellow gravel, containing boulders and resting on the decayed 
rock-surface. This gravel is quite similar to that of the Riviere du Loup 
sections, and is aUl'iferous. Its thickness is not more than five or six 
feet. The bed-rock (decayed) contains gold in the crevices. 
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SECTION IN BANJ( OF FA~nNE RIVER, BEAUCE CO., 21'0 3 MILES FROM 

ITS MOUTH. SCALE :-16 feet to 1 inch. 

The St. Onge Bros. ran their tunnels in along the i'Ul'face of the 
rock, which i:; very little above the level of the Famine River but it 
would a,ppear that these tunnels were entered by the river water in 
time of floods. Whethflr the work proved a financial success or not, it 
demonstrated that. the yellow, pre-glacial gravels and decayed rock-sur
face of this river also contained gold. 

Black, wrinkled, fissile, rust,y slates, dipping S. 20° E. < 80°, tmversed Deposits at 

b d
· . upper fall s. 

y lOnte dykes parallel to the cleavage, occur here. 

At the upper falls of the Famine River, the deposits observed are 
(1) superficial earth or soil; (2) boulder-clay, and (3) yellow gravel. 
Beneath these, however, rotten rock was noted. 

The upper falls are causf)d by a trap or diorite dyke crossing the 
river-valley in a north-east and south-west dirflctioll, the river not 
having worn down the channel to its base-level of erosion since the 
eruption took place. This dyke, like others observed in the district, 
also extends par:,llel to the cleavage of the slates, which dip S. E. 
<75° to 80° . Gold occurs in the yellow gmvels here. 

Since the St. Onge Bros. wrought in the Famine River valley, no No recent 

I ld " h b . d S f h f work of im-regu a,1' go mlllmg as een carl'le on. ome 0 t e armel'S occas- pOl'tance. 

ion ally wash or sluiee for gold along the bed of the river. aDd not 
infrequently obtain as much as pays expenses and affords wages during 
the time spent in this work; but no deep or underground mining has 
been attempted since that above-mentioned; by the St. Onges. 



Riviere des 
Plantes. 

Michel's re
port on early 
work. 

Work re
sumed in 
1879-80. 

108 J SOUTH-EASTERN QUEBEC. 

Rivih'e des Plantes. 

This river is within the limits of the De Lel'y seigniory, and appears 
to have been first explored for gold in 1847 by Dr. James Douglas. 
Mr. A iVIichel, whose report has been already referred to, thus describes 
the Ri viere des Plantes and its character as a gold-bearing district.-* 
"The river is bounded fmm the upper to the lower fall by high banks, 
and from its junction with the Chaudiere to the greater fall, more than 
a mile from the high road, its course is successively over serpentine, 
diorite and crystalline schists. The bed of this rapid stream, which 
is filled with boulders and pebbles of various dimensionl;, has been 
advantageously wrought for gold by the country people, and Dr. 
Douglas, also undertook some years since a regular working above 
and neat' the little fall. This was, however, abandoned after h:1Ving 
yielded from $2,500 to $3,000 in gold. More than two years since, 
in the month of October, 1863, I spent sevoral days in the examination 
of this stream. The washing of pans of gravel from its bed generally 
yielded grains of gold, with the black sand which ordinarily accom
panies it in this region. I know that a company of five habitwnts, by 
labouring for twellty days during the months of July and August 
last, at a point on this stream It little above the former working of 
Dr. Douglas, obtained between eight and nine ounces of gold from 
the gravel accuUlulated in the re-entering angles and cracks of the 
diorite. At the same time another company working somewhat 
higher up on the stream got little or nothing. At this latter place, 
it is true, the auriferous gravel was found resting not on the bed
rock, but on the blui~h clay, and so far as has been observed in Lower 
Canada, the alluvions overlying the clay are generally poor. The 
gravels between the lower fall and the Ohaudiere have not been 
examined, on account of a mill to which the working would be pre
judicial." 

About t,he years 1879-80, gold mining was resumed on Riviere de~ 
Plantes, when the miners having learned of the deep pre·glacial channel 
of the Gilbert and other rivers, began a search for the ancient bed of 
the stream in question. In this they were reported to have been 
successful. Messrs. Mathieu, Berube, and Gendreau, discovered the 
old auriferous gravels, which gave promising indications of gold, and 
immediately began their exploration. Mr. A. Mackenzie, of Montreal, 
also commenced work here by the hydraulic process, about this time, 
a mile or n:iore above the mouth of Des PI antes, in the river-bank, 
and is said to have met with success. 

* Report of Progress, Geol. Surv. Oan., 1863.66, p. 55. 
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In 1884·85, Messrs. H. Sewell, Bacon and others, from :Montreal, Operat ions in 

began locating the old river-channel some distance below Mr. 1884·85. 

Mackenzie's works. A shaft was sunk in the east side of the river, 
about half a mile above its junction with the Ohaudiere. The bed-rock 
was reached at a depth of thil'ty feet, and consisted of sandstones, 
slates and diol'ites, with about four feet of well worn gravel, cemented 
with clay resting upon it. The rock-surface was follow ed for some 
distance by drifts and a rusty coarse gold in paying quantities found. 
Owing to the want of proper appliances for mining and sluicing and 
to othel' causes not known, this attempt at developing the mines on 
Riviere des Plantes was again abandoned. 

When I examined the valley of Riviere des Plantes in 1895 and Gold chiefly 

1896 h ld .. . T ·d h f wrought in , t ere was no go mlllll1g gOlDg on. twas eVl ent, owever, rom post.glacial 

the abandoned workings, that most of the mining carried on here in gravels. 

former years had been in gravels of post-glacial, fluviatile origin in the 
narrow pal't of the valley situa,ted from half a mile to a mile above the 
river's mouth. In the upper half mile of the aurifel'ous portion of the 
valley, however, pre-glacial yellow gravels were observed to occur 
sparingly in the bottom of the beds. The old channel is apparently 

on the north side of the present stl'eam. Mr. L. Gendreau, who form-
erly wrought here, states that the gold met with was usually coarse, 
and almost always rusty and dark-coloured from the presence of iron 
and other minerals in the bottom gravels. These gravels, although 
consisting of modified pre-glacial decayed rock material, do not seem to 
have suffered the same wear and transportation as those of other 
valleys in Beauce county. 

At the distance of a mile, or a mile and a half above the mouth of 
Des Plantes, the river-valley widens ann the ledges and bottom gravels 
disappear from view. Little or no gold mining has been attempted in 
this portion of the valley, although the upper gravels show' colours' 
in most places. 

The south-east branch of the Des PI antes, called Black River, seems Black River. 

to offer indications of being gold· bearing. At the junction of the 
main tributary' colours' of gold were washed out of the recent alluvi-
ums from an opening in the bank, two or three feet deep. This stream 
rises in the elevated district of eruptive rocks and quartzites to the 
east of St. Fran~ois and north of Gilbert River. The superficial de-
posits in its valley are very deep, and would require shafts, etc., to 
reach the auriferous gravels, if there are any in the bottom. No rock 
exposures were noted till approaching the source of the river. 
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Mill River. 

Mill River is a small stream which flows into the Chaudiere from the 
west, just above the village of St. Fran90is. A tl'ibutary called Meule 
Creek joins lYEIl Hi vel' about half a mile from its mouth. It was known 
from an early date that gold occurred in these streams, but no mining 
was attempted until lYlessrs. McArthur, Coupal and Company began 
operations there about the year·1885. Prospecting for an old channel 
commenced some time afterwards, or in 1886, in the valley of Meule 
Creek. In September, 1888, Dr. R. W. Ells of this SUl'vey visited the 
locality and reported that it had been tunnelled along the ancient chan
nel, which is on the north side of the present stream-bed, a distance of 
over 600 feet, openings having been made for ventilation and the 
easier working of the mine. The old channel was found to be rich in 
gold, out the difficulties encountered in mining, owing to the quicksands 
and the unevenness of the rock surface beneath were very great. Dr. 
Ells states";- that "at the time of my visit in September of that year 
the end of the tunnel at 400 feet was thirty feet lower than the pl'e
sent bed of thc stream, which was about ilixty yards to the east. The 
bottom of the old channel contained a good deposit of well-rounded, 
worn gravel, cemented with sand and clay, from which nuggets of gold 
from $10 to :;p153 in value had been reported. Difficulty in washing tlw 
gravel in order to save the fine gold was experienced, the system of 
sluicing not being properly arranged as regards fall and other appliances 
necessary for obtaining the best results." -VVork was eventually closed 
after taking out upwards of ~H,OOO worth of gold. It is reported that 
the company spent $18,000 in exploiting this mine. 

The deposits disclosed in the tunnel were found to be, in descending 
order,--(I) Gravel and sand; (2) boulder-clay; (3) fine sand (quick
sand); (4) gray silt and yellow gravel, about four feet thick; (5) 
rotten rock, three to four feet thick, in which most gold was found. 
The total thickness of the whole series of beds in Meule Creek valley 
is from 80 to 100 feet. In tunnelling along the rock-surface beneath 
these, the great difficulty was in keeping the openings free from water 
and quicksand. 

Mr. J. Obalski, Inspector of Mines for the Province of Quebec, who 
examined these mines as work was in progress, thus reports on themt:
"The auriferous layer, which appears to be the old bed of des Meules 
Oreek, has been struck at a depth of 80 feet by a shaft which traverses 

*Annuf>! Report, Geol. Surv. Can., vol. III. (N.S.), 1887-88, p. 101 K. 

-rMines and Minerals of the Province of Quebec, 1889-90, p. 63. 
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the slates and connects with it by a small drift. The draining of the 
mine is effected by means of a tunnel of 500 feet, extending to the 
Mill stream. The strata passed through in sinking the shaft to reach 
the gold-bel1.ring gravel offered in this case much greater difficulty than 
.at other mines. They ftppear to have been the following :-

Feet. 

Vegetable soil. .... ................ . .... . . . 
Clay and boulders ...... , .. ................... 30 
Fine white sand, mixed with boulders.... . ...... 20 
Blue clay .. .................. ....... 10 to 15 
Hard gravel. . ........... , .. 10 to 12 
Fine quicksand and water, impossible to keep out 10 to 12 
Auriferous grayel . ......... . ............... . 
Slates (bed·rock) .......................... . 

"The width of this basin is about 100 feet, and the paying or wOl'k
ablp pftrt 25 feet. The depth of gravel is very slight, the gold occurring 

. nearly always in the fissures of the bed-rock, the stratification of which 
runs in about the same direction as the auriferous deposit. The same 
basin has been traced for a distance of a mile by mefl.ns of three other 
shafts and the tunnel by which the mine is drained. 

Section of 
beds on Meule 
Creek. 

"The company [McArthur, Coupal & Co.J owns the mining rights Gold obtained 

on 5000 acre~, but has only worked with a few men for the last three o~!f:ule 
years, a pftrt of this time having been devoted to exploring and pre· 
paratory work. It has taken out 275 ounces of gold, worth $5,000, 
the largest nugget secured weighing a little over eight ounces and 
being valued at $153. On the occD,sion of my last visit, in September, 
1889, only four men were at work in the mine, and they estimated 
that the amount of the precious metal found represented an avera.ge 
of more than four ounces, or about $100 per 80 square feet. The same 
company has secured a large tract of land in the valley of the Gilbert, 
and there is room to hope that other important workings will be shortly 
undert'1.ken there." 

During 1896 and 1897, Mr. Coupal has been operating on a small Recen~ 
1 · h II f ;\,r'll R' . If b . . . . h M 1 operatIOns. sca e III t eva ey 0 Inl lver ltse a ove Its JunctlOn WIt eu e 

Creek, and I understand has met with gold in paying quantities there. 
No work except this has been going on for some years, and the shafts 
and tunnel on Meule Creek are now falling in. 
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Slate G1'eek or Ruisseau de l'Ardoise. 

Slate Oreek is a small stream flowing into the Ohaudiere on the north

east side of the village of St. George. While Mr. A. A. Humphrey was 

Humsphrey carrying on gold mining in the Riviere du Loup valley between 1880 and 
and t.Onge 
Bros., 1883-86. 1883, the St. Onge Brothers prospected this stream meeting with favour-

Prof. Ohap
man's report. 

Dr. Ells's ob
servations. 

able indications. After operations were closed on the ])u Loup in the 

autumn of 1883, Mr. Humphrey joined the St .. Onge Brothers, entering 

into a partnership to carryon work along the valley of Slate Oreek. 

Several shafts were sunk to test the ground, and finally one was selected 

and put down to a depth of 165 feet. Nearly a year was spent in 
sinking it, owing to the large quantities of quicksand met with. A 

layer of auriferous gravel was found at the above depth, resting on the 

bed-rock. Mr. Humphrey left the company in 1886, as the mine was 

not proving remu nerati ve, and the St .. Onges, after attempting to carry 

on the work themselves, at last abandoned the property, evidently from 

lack of capital to continue operations. The mine was subsequently 

sold for debt. 

In June, 1886, Dr. E. J. Ohapman, of Toronto, examined and reported 

on the St. Onge gold mine on Slate Oreek for Mr. Wi:liam A. Allan, of 

Ottawa, Onto Although speaking encouragingly regarding it, he stated: 

"During my stay of three days at the mine, 11 oz., 21- oz., and 1 oz. 

(in all 4! ouncos) were taken out of three small portions of ground. 

It is not pretended, however, that the present yield is sufficient to cover 

the mining outlay. But it is assumed, and I think with good reason, 

that the drifts are at present in what is probably, if not necessarily, the 
poorest part of the mine." 

Dr. R. W. Ells, of this Survey, who visited Slate Oreek at the time 

Messrs. Humphrey and St. Onge were at work, thus repOl·ts on this 

mine* :-"By the kindness of Mr. A. A. Humphrey, Manager of the St. 

Onge Gold Mining 00., the following statement of strata passed through 

in the last shaft sunk on the old channel of Slate Oreek, is here pre

sented :-

-. Annual Report, Geol. Surv. Can. vol. III (N.S.), 1886, pp. 49-50 J. 
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Boulder-clay, boulders, both native and foreign .... . .. . 
Sand . .............. . ......... . . . .... . ....... . 
Boulder-clay ............ . . . . .. .. . ...... . ........ . 
Stratified clay, without pebbles . .. .. ....... .... . ... . 
Quicksand, small pebbles and fine gold . . . .... .... . .. . 
Sand and gravel, containing gold in quantity, often C01\rse 

113 J 

Feet. 
40 
2~ 

20 
60 
40 

4 

166i 
It is evidflnt from the above table that these old channels had not 

only been excavated, but had been partly filled up, [1nd the streams 
di vel' ted to their present courses, long prior to the glacial [1ction by 
which the boulder-clay WitS distributed. It would [tIso appear from the 
lack of gold in the boulder-clay, and from its presence in the under
lying and more ancient sa,nds and gravels, that the causes which were 
principally instrumental in tho form[ttion [tnd distribution of tho allu
vial drift, over the greatel' portion of the Oambro-8ilurian area, were 
distinct from those which strewed t,he surface so thickly with granitic 
and othor bouldel's, and that they pl'eceded the latter by a vOl'y consi
derable interval of time."* 

Since the St. Onge Brothers ceased opera.tions here in 1896, no fur
ther explorations have been carried on at this place. 

In 1895, Messrs. Hardman and Macduff began a new search for the Opemtions : 
. h I f Sl 0 k S . f h b k f h 01 1.>y H al'dman anClent c . anne o' ate ree. tartmg rom t e an 0 t e 1au- &:. i.VIa.cdl1ff, , 

diere at St. George, they pushed boldly into the rising gr'ound to the J~95·96. 
east, in almoot a direct line towards the St. Onge shaft, about 8, mile 
distant. Great ditliculties were experienced in keeping the tunnel 
open owing to quicksands and wat!'>I'. These quicksands and the over-
lying boulder-clay would occasionally rush into the works and fill in 
the upper end of the tunnel in such a way that it would take several 
days to clear it out again. After going in some 800 or 900 feet, it 
was discovered that the tunnel was too far north of the present stream 
and possibly of its old pre-glaci[tl channel. vVork was suspended in 
the autumn of 1896. 

The sur.cession of deposits disclosed in this tunnel is here given in Section 

d d· d 1'1 " f h . . . h rlJ~closecl. escen mg or er. 1e sectlOn IS one 0 t e most mterestmg met WIt 
in the Obaudiere valley. 

<, There seems to be some doubt as to the correctness of some parts of the !1.bove sec
tion. Sixty feet of stratified clay without pebbles, is a deposit di fferent from any other 
known to me in this region, l1nless in the mariue area of the St. Lawrence valley, and 
I am, therefore, inclined to think there !1.re other subdivisions included in this. The 
same remark applies to the bed of quicksand 40 feet thick. 

8 



114 J SOUTH-EASTERN QUEBEC. 

"",:' 
"" ,":, ;' 
'.' . . - . 

Fig. 5. 
Surface soil. 

Boulder-clay. 

Stratified bed. 

Boulder-clay. 

Stratified clay} tl . I . 
Stratified sand lese qUIte t 1111. 

Stratified gravel. 
Coarse slaty material. 

Rotten rock (yellow sand). 

Decaying slates. 

SECTION OF DEPOSITS IN HARmIAN'S TUNNEL, ST. GEORGE, 
BEAUCE 00., QUE. 

SCALE :-Approximately 10 feet to 1 inch. 

(1) Surface soil; (2) boulder-clay with an intercalated band of 
stratified clay, or stmtified boulder-clay; (3) stratified clay and sand 
(" pipe-clay and; quicksand"); (4) coarse, stratified, gravel and pebbles 
and a few boulders one or two feet in diameter-colours of gold occur 
in this gravel; (5) a local bed of coarse slaty material, with thin, broken 
quartz bands running through it. This is apparently decomposed slate, 
originally thrown down as talus at the foot of a slope or of a boss, 
although now very compact; (6) fine, yellow sand with ochreous stre<1ks 
through it, passing into rotten rock beneath, the strata being in the 
same position as in the solid rock; (7) non-glaciated slates, dipping 
south-east at a high angle. 

"Saprolite." The most remarkable member of the series is number (6), which is 

unlike any other bed met with in connection with the gold-bearing 
deposits of Beauce county. Material of this kind found in the gold 
fields of the Southern Appalachians, where it is quite abundant, has 
been named saprolite by Dr. G. F. Becker, of the United States Geo
logical Survey. 0);- The occurrence of this rotten rock mantled by other 
pre-glacial Leds in the east bank of the Ohaudiere, in a position exposed 
to the full force of the Laurentide ice as it invaded the district and 

<:'Sixteenth Annual Report U. S. Geological Survey, 1894-95, p. 289. 
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moved from north-west to south-east, evidences t.he slight erosive action 
of the Pleistocene glaciers in some porti':ms of the "Eastern Town
ships" of Quebec. 

The Bras, Poze?', Samson and Gosselin Streams. 

Gold was found in the alluviums of the Bras River at an eady date, Bras River. 

its occutTence there being noted in the Geology of Canada, 1863. It 
was traced along this stream for a distance of twelve miles from its 
mouth. Below the fall, which is about three miles from the mouth, a 
good deal of prospecting and washing has been done; but no regular 
systematic exploitation has yet been attempted. 

In the valley of the Pozer River. some exploratory work by Mr. Pozer River. 

Humphrey led to the discovery of an old channel. A shaft about 
40 feet deep was sunk near the line between the first and second 
concessions, passing through, in descending order :-stratified gravel, 
boulder-clay and yellow gravel. Whether the latter proved auriferous 
or not I could not learn. The bottom was not reached, as water came 
into the shaft so rapidly that the work had to be abandoned. Nothing 
seems to have been done there since, although gold has been panned 
from the gravel of the river-bed in several places. 

The Samson, a branch of the Chaudiere, entering it about 20 miles Samson 

east of Lake Megantic, has been prospected for gold, and is reported S~ream. 
to have given promising indications. Actual mining had not been 
undertaken there, however, at the time of my examination of the 
region. 

The Gosselin Stream in St. Victor de Tring, was explored many Gosselin 

years ago. Mr. Kennedy sunk a shaft 60 feet deep, and reached the Stream. 

ancient channel, but the results of .this work were not ascertained· 
Gold was found in the gravels and sands of a number of the branches 
of the Bras River, in the Township of Tring, but beyond prospecting 
these nothing has been attempted. 

Main Chaudiere Valley. 

Although it is generally held that the valley of the Ohaudiere River Main Chan
itself must be, in some parts at least, rich in gold, yet alluvial mining has diere va.lley. 

been attempted only in a few of the shallower portions of its bed, namely, 
at the Devils Rapids, near St. Franqois, and at the Big and Little 
Falls, three miles above the mouth of the Du Loup. At t.he former 
place, where the river is confined to a narrow, rocky channel, a con-

8! 
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siderable amount of gold has been found from time to time in gravels 
and in crevices of the rocks beneath. Mr. Michel, in the report 
already referred to·x- thus speaks of the OGcurrence of gold here,
" Alluvial gold has been profit,ably sought for in the Ohaudiere River 
itself, at its junction with several rapid tributary streams. But it is 
at the place called the Devils Rapids, whel'e the Ohaudiere makes a 
sharp turn and runs west-south-west, that gold has been most 
abundantly f('md in the cavities, fissures and cracks of the chty·slates 
which often form the bed, both of this rivel' and it" tributaries, and 
are here seen running in the direction just mentioned, forming par
allel ridges which are uncovered in low water; at which times the 
country people are enabled to break up and search these slaty rocks to 
the depth of severaL feet. The fissures of the rocks are filled with 
a clayey gravel in which the gold is met with, and I have seen the 
metal to the value of several dollars extracted from between the layers 
of the slate. In one of these bands of sID,te, which the country people 
cn,ll veins, the gold is tarnished by a black earthy coating of oxyd of 
manganese. This deposit of alluvi,,J gold occupies a distance of about 
a mile of the river's bed, and is situated below the gold-bearing quartz 
vein, which you (Sir W. E. Logan) have described in your Report for 
1853-56, page 370, and which is known in the locality as the O'Farrell 
vein; it has now been broken away down to the level of the slates. I 
was assured that the alluvial gold is found in greater abundance and 
in larger pieces in its vicinity. 

"I observed at the Devils Rapids an excavation on the right bank 
and about twenty feet distant from and below the Kennebec road. 
Here, on lot 53 of range 1, north-east, a gallery was opened, having 
tho slate-rock for its flool', and continued for about 200 feet in a hard 
alluvial conglomerate cemented by clay. According to the information 
given me, the whole amount of gold obtained in this working was 
only about $150. 

"Gold has also been found in many places in the bed of the 
Ohaudiere at low water, and I do not doubt that companies willing to 
iUCUl' the necessary expenses, might work with profit, certain portions 
of this ri vel' between the rapids just named and its junction with the 
Du Loup." 

At the Ohaudiere Falls, already mentioned, gold has been washed 
from the grB,vel and sand, in the river-bed in considerable quantity 
from time to time. The conditions of its occurrence there are not 
unlike those met with at the Devils Rapids, the river flowing over 

""Report of Progress, Gco!. Surv. Can., 1863-66. pp. 54-55. 
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ledges and rocky beds, in the crevices of which the most gold is to be 
found. On the west bank of the river a great accumulation of yellow 
gmvel oc,curs overlain by boulder-clay. A section of the beds here, 
from the surface downwards, is as follows :- (1) stratified gravel and 
loam j (2) boulder-clay; (3) the yellow stratified gravel referred to, 
containing numerous boulders of local rocks j (4) rock_ The height of 
the bank is about 120 feet, and the thickness of the pre-glacial gravel 
from 40 to 50 feet. The latter was washed for gold, and found to be 
feebly auriferous. This gravel extends along the bank here for a 
quarter of a mile or more, lying upon a rocky floor about 50 feet above 
the level of the river. 

In the deep-lying portions of the Chaudiere valley, although SODle Little lmown 

attempts have been made to find the auriferous beds by shafts, very d~l~~ir~.IYing 
little is yet known concerning them_ It appears, however, that the 
ancient channel has enffered deformation in pre-glacial and also in 
post-glacial times, for, while the rock surface at the Devils Rapids is 
exposed in the channel and there is no evidence of an older or deeper 
course for the river on either side, yet above t.lle rapids, the 
ancient valley, as it now stands, is considerably below that level. 
Indeed, it would seem that the river-bed at these rapids must have 
sustained a transverse local uplift, with perhaps a correlative sub-
sidence of a belt of country crossing the Chaudiere valley between 
that point and the mouth of the Du Loup_ The ascent of the river 
from these rapids to the last-mentioned point, is from 45 to 50 feet 
(aneroid), and shafts have been sunk in three places in that distance 
as described below :-

On the east side of the Chaudiere River, on a fiat just above the Shahs sunk 

Devils Rapids, a shaft was put down under Mr. Lockwood's direction. t':~if:n 
The following series of deposits was passed through :- RD·aPLids & 

1I oup. 
Feet. 

1. Surface soil mixed with sand and heavy river gravel, about 15 
2. River sand and gravel, finer than above, about... .. .... . ... 4 
3. Blue clay, with a few boulders of no great size (probably 

bOl1lder-clay) about ... . . _. . ...................... 30 
4. Clay and sand with small stones, about.,.. . .. _ ... _ . . . . . .. 21 

70 

Water coming in rapidly, the shaft had to be abandoned. Neither 
yellow gravel nor bed-rock was reached, nor was any gold obtained_ 

Another shaft was sunk by Yl r. Lockwood's men on the east bank 
of the Chaudiere and near the DlOU th of Gil bert Ri ver, disclosing the 
following beds in descending order :-(1) "Loose heavy gravel, about 
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10 feet; (2) blue clay, (possibly boulder-clay, thickness not given); (3) 
close (compact) hard clay, a few feet (apparently' pipe-clay') ; (4) 
clay, mixed with sand and fine gravel." At a depth of about 60 feet 
water came in so rapidly that the miners had to abandon the shaft. 
The bed-rock was not reached here either. 

On the west side of the Chaudiere, opposite Jersey Mills, a shaft 
77} feet deep was sunk in n terrace, the level of which is 18 or 19 feet 
above that of the river at the nearest point. The bottom of the 
boulder-clay was not reached in the shaft. Evidently an old pre
glacial channel of the Chaudiere exists here, whether occupied by the 
auriferous Tertiary gravels or not, remains to be dlltermined. 

The above sections correspond roughly with those observed by me 
in other parts of the Chaudiere valley, and show also tll'~ great depth 
of the ancient channel of the river in this part of its course compar0d 
with the present one. But the facts, while showing the depression or 
sag here, do not throw any light on the question as to the existence 
of gold in the river bottom. Mr. Lockwood informs me that, so far as 
he is aware, nothing is known as to the auriferous character of the>le 
deep-seated beds. The opinion prevails, nevertheless, that the deep-lying 
portion of the Chaudiere valley between the Devils Rapids and Big 
Falls, must have been the receptacle for a large amount of gold, carried 
into it by the Gilbert, Famine, and Du Loup rivers from the east, also 
by the Pozer and other smaller streams from the west, but this has yet 
to be proved by boring or some other means. If auriferous gravels exist 
there, the fact that they lie wholly below the level of the rock-barrier 
at the Devils Rapids, renders the exploration of tliose in the old )'iver 
bed in this part of its course one of very great difficulty, and only depo
sits of considerable richness would be likely to prove remunerative. 

In proof that the barrier at the Devils Rapids is merely a local one, 
and the result of a transverse uplift in this part of the valley of the 
Chaudiere, it may be stated that at St. Francois village, below these ra
pids on the west bank, a shaft was sunk some years ago to a depth of 
60 feet, or about 50 feet below the level of the river at the nearest 
point. Mr. Phillipe Angers, notary, of St. Frangois, informed me that 
be obtained the facts in regard to this shaft at the time it was sunk, and 
that the bed-rock was not reached nor any gold discovered. The rock 
in situ is exposed on the east side of the Ohaudiere a short distance fur
ther down, and the pre-glacial valley of the river appears to be close to 
the foot of the bank or hillside on the west for two or th)'ee miles 
immediately below the Devils Rapids. 
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lVIr. L. Blanchet, of the Registry Office, St. Frangois, had a shaft 
Sunk just at the foot of the rapids, on the westside of the river, reach
ing a depth of twenty feet or more without finding bed-rock. "Vater 
coming in very fast the work had to be stopped. Oxidized gravels 
were strllck, but no gold. 

The facts go to show that the pre-glacial valley of the OhaudieJ'e' 
immediately below the Devils Rapids, is also very deep. 

Gold has not been found in the alluviums of the Ohaudiere valley Occurrence of 

below Bisson, two or three miles north of Beauce Junction j but it go bId gBeneml 
fI, ove eauce 

occurs everywhere above that, very nearly to the source of the river, Junction. 

and also in the valleys of the trihutaries. The pay-gravels are, how-
ever, so far as known, embraced within a limited area, not more 
than eighteen miles long by five or six miles wide, and, indeed, illay be 
comprised within even a still smaller space. Of the totnJ gold pro-
ducLion of the Ohaudiere or Beauce district, amounting to two million 
dollars or more, a million and a quarter, or perhaps a million and a half, 
have been taken from the alluviums of the Gilbert River valley alone. 
Although the district as a whole, cannot be compared with other well-
known gold producing regions, its accessibility, and the reduced 
expense with which gold mining can be prosecuted, are considerations 
altogether in its favour. It is not supposed that the alluvial deposits 
are exhausted, though so much has been extracted during the last fifty 
years. Even in the Gilbert valley there must be many partings and 
walls between the old workings, still intact, that are as rich as those 
portions wrought in fOt'mer years. The Gilbert Beauce Mining Oom-
pany of St. Fl'an<~ois, recently organized, operating in the ancient allu-
viums of that valley, proposes to test these and has already done so 
with some success. 

Reviewing the facts III regard to the occurrence of gold in the Post-glacial 

valleys of the Ohaudiere and its tributaries, it would seem that there adnd p~et-glacia epost s. 
are two kinds of auriferous gravels there-the post-glacial, feebly 
auriferous, as a rule j and the pre-glacial, usually oxidized and contain-
ing most gold, especially in the bottom. These are found throughout 
in the river-beds of the auriferous area. 

The post-glacial gravels and sands containing fine gold in small quan- Sedentary and 

tities, overlying the boulder-clay, wherever found here, whether in ter- alssort~d 
( eposlts. 

races or alluvial :flats, are mainly such as have been assorted and re-a8-
sorted from the pre-glacial, yellow, auriferous gravels of the [·iver-valleys. 
The latter, as has been shown, are of Tertiary age 01' older, and consist of 
two kinds, sedentary or residuary beds, or rotten rock- in situ, that is, 
decayed rock-materials which have not been removed from their original 
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situation; and modified, worn, assorted and re-assorted materials, often 
overlying the sedentary beds, which have been removed from their 
original situation by atmospheric agencies, rivers, etc., and in the 
course of transportation have had the materials worn and rounded. 
These are usually coarse and oxidized in the bottom, and finer towards 
the summit, changing into clay- and sand-beds. These modified deposits 
are, of course, stratified, in this showing their mode of origin, and 
the valleys of south-easterll Quebec appear to have been occupied to 
a greater or less depth with them at the close of the Tel·tiar)' period. 
The glacial period then ensued, when the boulder-clay was thrown down, 
often in thick beds, and mantling all the sands, clays and gravels 
described . At the close of the ice-age, when the glaciers retreated, the 
rivers began to clear out their ancient channels,-a process which is 
still going on, few, if any of them, having yet reacbed the base-level of 
erosion. In those portions of river-valleys where erosion has extended 
to the old auriferous beds beneath the boulder-clay, these have been 
attacked, and the materials have been transported further down the 
valleys either in terraces, or fiats, or in the river-bottoms. In some 
portions of the valleys these deposits have been again eroded and have 
undergone a further reassortment. Thus has the gold now found along 
the present river-courses been distributed, the coarser in the bottom, 
the finer in the banks and terraces. 

Gold nt inter· It has been observed that where the latest channels intersect the 
section of river . . d . 
channels. ancIent ones. these transpol'tmg an concentratmg processes have had 

the greatest effect, and that just below these intersections the most gold 
occurs in tlte river-bottoms. It appears further that the same mode 
of distribution and concentration prevailed in pre-glacial ages, the 
greatest quantities of gold having been found, according to Mr. VV. P. 
Lockwood and others, at and immediately below certain shoals or bars 
in the ancient valley of Gilbert River. 

Dr. A. R. C. Selwyn writes in regard to these gold bearing gravels :* 
"The chief reason why the rich spots where it [alluvial gold] has 
hitherto been worked are so limited in extent is that they represent 
the places where the old channel 01' river-bed has been intersected by 
the existing one, and cut into down to the bed-rock, re-distributing its 
contents along the present river-course, and thus enriching, for a 
limited distance, the recent alluvions." 

Orig in of. the Of the origin of the gold in the Chaudiere district very little is known, 
gold. as none of the alluvial gold has yet been traced to its source, and no 

gold-bearing quartz veins with more than a trace of the precious metal 
have been discovered . Even in the richest gold producing distl'ict-

<l R eport of Progress. Geol. SUl'v. Can., 1870-71. p. 276. 
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the Gilbert River--a,]though it is genemlly held that the gold there is 
entirely local, the precise locality or source whence it came has not 
hitherto revealed itself. Dr. Selwyn says, in the report already 
quoted: "The worn and comparatively heavy character of much of the 
gold which has hithel' to been procured from the sballow washings in 
the Chaudiere district, does not, I think, indicate that it has been 
derived from distant sources, so much as that it has been subjected to 
repeated ancllong continued abrasion in the drifts." These remarks 
are applicable to every part of the Chaudiere district in which alluvial 
gold occurs in workable quantities. But, of course, this view can only 
be regarded as proviRional, until gold has actui1lly been found in the 
rocks in proximity to these alluviums in such quantity as will show 
that both they and the gold have been derived from the same source. 

Little Ditton Rive?'. 

The alluvial gold llJine~ of Ditton are situated on the Little Ditton, a Little Ditton 

branch of Ditton River, which is the west branch of Salmon River, an R,,·er. 

upper tributary of the St. Francis. The principal mines here are the 
Pope mines, called after the late Hon. J. H. Pope, and are located on 
lots 39 and 40, range 9, Ditton township. Mr. Pope carried on min- Operations 

ing here for mall)' years, and is reported to have exkacted from the P~I;;~,;;i'H. 
gravels of this stream, just above the bridge on the Chartierville road, others. 

seventy-five thousand dollal's worth of gold. Here, as in the Chaudiel'e 
al'ea, the gold occurs in the lower part of coarse oxidized gravels, and 
in decayed rock, principally slates, beneath. The bed of the stream 
and the terraces and flats for the space of half a mile, were wrought by 
IVIr. Pope, who sometimes employed ftomten to :fifteen men. A few 
large nuggets and a good deal of coarse gold were found. About tbe 
year 1884 or 1885 however, :Mr. Pope ceased operations, but desultory 
mining has been carried on at intervals since. The mines were sold to 
the Ditton Gold Mining Company (Limited), of Toronto, in 1891, which 
began work a short distance above the bridge, on the ground from which 
Ron. J. H. Pope had obtained such quantities of gold. Not meeting 
with success, this company soon abandoned the property. This pro-
perty, consisting of a large tract of timber lands as well as the mining 
rights, formed part of the estate of Mr. Pope, and is now in possession 
of one of his heirs, Mrs. W. B. Ives, of Sherbrooke, Quebec. 

Mr. Obalski, Inspector of iliines for Quebec, thus reports concerning Report by 

wOl'k carried on at the Ditton Mines :-" In Septembel', 1889, thl'ee Mr.Obalski, 
. f' b . d' . I I' 1889. partJes 0 mIllers, num ermg ten men, were 199mg on sma I calms, 

and on one of these I saw $30 worth of the precious metal, including 
8. piece worth $15, collected in a single day. 
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Each pall washed on this stream, as well as on the Ditton and 
Salmon rivers shows gold, and I was assured that the metal had also 
been found on several of their tributaries, among others on lots 5 and 6 
of the VlIIth range of Ditton, and 4 and 5 of the IVth range of Ohes
ham (Salmon River) where some small workings have been begun." Mr. 
Pope, during his life-time, and also the present owners of the mines, 
usually gave a few parties liberty to work on theil' own Il.ccount in 
different parts of the valley, without exacting any royalty or rent from 
them, such wol'ir, however, being mostly in the nature of prospecting. 

" On account of the slight depth of the alluviums covering the pay
gravel, these works are easily executed, open pits or cuttings being 
sufficient, and shafts being rarely needed."·Y.· 

In reference to the Ditton gold mines, Dr. Ells thus reports:
"That attention has not been directed to (,his locality is in a. 

large measure due to the fact that what is regarded as the most 
promising field for work, is entirely in private hands, and no royalty 
being in consequence paid to the Government, no official returns are 
available as to the amount of the precious metal obtained. Alluvial 
gold has, however, been found there and worked for mallY years. The 
place where operations have been more particularly carried on is on the 
Little Ditton stream, on lots 23 and 24, range IX., Ditton. Nuggets 
ranging in value from $50 to $ 150 are reported as having been found. 
Though a considerable amoun t of work has been done on this stream 
and a large quantity of gold obtained, no scientific mining has been 
attempted. The ground being generally low, the facilities for getting 
rid of the tailings are very poor, and in many of the trials the bed-rock 
does not appear to be reached. From the specimens already obtained, 
and the generally favourable results of the work already done under 
unfavourable circumstances and with ordinary appliances, it is evident 
that much rich ground must exist in this vicinity." t 

The writer made an examination of the Little Ditton valley and the· 
upper portion of the Ditton River itself in 1895, and again in 1896. 
Specimens of quartz were collected at several points, especially from a 
shaft sunk in a quartz vein from two to three miles above the bridge 
on the Chartier ville road. Tlwse were assayed for gold in the laboratory 
of the Geological Survey, but with negative results. Sluicing was 
carried on during both seasons for a short time. In 1896, two men from 
Scotstown, Messrs. McOritchie and McKay, were at work about a 
quarter of a mile above the bridge referred to, at the time of my visit. 
Here they washed the gravel for SOlDe weeks and obtained gold. One 

"Mines and Minerals of the Province of Quebec, 1889-90, p. 64. 
'r Annual Report, Geol. Surv. Can. , vol. II. (N.S.), 1886, p 56 J . . 
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nugget, weighing an ounce, was found at the bottom of the gravel 
close to the bed-rock. The chief auriferous deposits occupy this 
position and are partly residual'y and partly stratified. They are rusty Section. 

and oxidized, as is also the upper portion of the rock beneath. These 
are all evidently pl'e-glacial, although the boulder-clay is rarely seen in 
contact with them in the Little Ditton valley. Overlying them are 
alternating gravel and sand beds, as shown by the following section 
exposed on the north side of the river about a qU11.rter of a mile above 
the Ohartiel'ville bridge 

1. Loam 01' river wash from 2 to 4 feet thick. 
2. Gray gravel, packed full of pebbles well rounded, from 6 inches 

in diameter downward j thickness about 1 foot. 
3. Sandy gravel with two layers of pebbles, the same size as in No. 

2, the whole very dark or black from the presence of iron or manga_ 
nese, thickness from 2 to 3 feet. 

I!. Gravel, rusty, oxidized, packed with boulders of all sizes up to 2 
and 3 feet in diameter, from 2~ to 3 feet thiclL 

5. Clayey gravel and sand with a few boulders from 6 inches to a 
foot in diameter, rusty in places j thickness from 1 to 1~· feet. 

6. Ooarse gravel, ochreom;, with round boulders from 6 to 9 inches 
in diameter in the upper part, but angular and embedded in material 
resembling rotten rock in the lower part. This rests on jagged, broken 
rotten slates, non-glaciated. The gold is found in the lower portion of 
No.6, and on the rock-surfaces, as well as in the clefts beneath. 

Fig. 6. 

Loam or river-wash. 

Gray gravel. 

Sand y gravel. 

Rusty gravel with boulders. 

Clayey gravel and sand. 

Gravel (auriferons). 

Rotten rock (auriferons). 

Slates, etc. 

SECTION IN LITTLE DITTON RIVER VALLEY. 

SCALE :-8 feet to 1 inch. 
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All the ma.terials except the lower part of No. 6 are stratified. 

The thickness of the several members of the series differs going 
up stream, some of them being absent in another pit immedif),tely above 
the one in which the section was measured. 

The absence of boulder-clay in the bottom of IJittle Ditton valley 
leads to the presumption that all the beds are of post-glacial origin ex
cept the inferior member of No.6, which contains angular pebbles and 
stones and seems to be rotten rock resting on decayed and decaying 
rock-surfaces. 

The rich deposit of auriferous gravel at the Pope mine, occurs just 
where the old pre-glacial channel is traversed by that of the present 
river; but the source of the gold in this part of the Ditton valley has 
not yet been traced. Has it been brought down stream from the 
pre-Cambrian at the International boundllxy five or six miles distant 1 
Against this view there is the fact that a number of large nnggets,
one valued at $138-have been found at or near the POpEl mine, 
which could hardly have been transported that distance by the river. 
If we suppose, on the contra.ry, that the gold is derived from the Cam
brian rocks, the fact has to be borne in mind, that a number of speci
mens of quartz from veins in the part of the river yielding auriferous 
alluviums, failed, on assay in the laboratory of the Survey, to yield 
any traces of the precious metal. 

The deposits occupying the valley of the Little Ditton appear to be 
all fluviatile, except the rotten ro(;k in the bottom, and are due mainly 
to the erosion of the boulder-clay and other materials which occupied 
it at the close of the glacial period. Although the boulder-clay has 
been thus eroded in the river-channel it is still to be found on the 
slopes on either side of the somewhat dElep valley. On the north it 
seems to cap deposits of the yel;ow stratified gravels. 

The gold-bearing alluviums extend along Little Ditton valley from 
its confluence with the main Ditton up to its source near the Inter
national boundary in the vicinity of Prospect Hill, an intrusive 
mass of diorite. 

FUl'thel'occIIl'- Alluvial gold has also been reported from two branch streams of the 
rences of g·old. SIR' fl' h d ff B' M . 1\,,- • I h a mon Iver owmg sout war 0 Ig 1 egan tIC ~uountalll. t as 

likewise been stated that it occurs in the valley of Spider River which 
flows nOl,t,h-westward from the International boundary through a granite 
district into Spider Lake. 

Stratified de- Th d' . d . d b h b h f D' R' . posits in e Istt'lCt rame y t e upper ranc es 0 ltton lver, IS 
uppe~' valleys occupied by thick deposits of boulder-clay overlain b" stratified 
of Ditton and J 

Little Ditton. 



OI-lAL\IER8. ] GOT.D IJINING IN SOUTH-EASTERN QUEI3lW. 125 J 

sediments. Sp,dentary beds of decayed rock-material lie beneath, but 
whether in continuous or detached sheets has not been ascertained. 
A wide undulating plain 1800 or I8bO feet in height above the sea, 
extending along the foot-hills and abutting against them, exists here. 
The sedimentary deposits of this plain appear as if they had beeu laid 
down in a lake or in the sea. No barrier exists at present to 
the north capable of holding in a body of water at this elevation. The 
uppel' portion of the valleys of both the Ditton and Little Ditton rivers 
are buried in these deep sediments as fat' up as the foot-hills. No Tvlrlte"ials 

L . b II . h' h' d" I fi . I local. aurentlan ou (ers were met Wit In t IS IstrICt, t 1e super cia 
ma.terials being mainly such as have accumulated in this particulal' 
locality from the decay of the underlying rocks, together with that 
tl'ansported nOl,thward fl'om the mountains along the International 
boundary, which are here 21500 to 3000 feet high or more. The Mode of ac-

question arises therefore has the Q'old found here accumulated in the cnll1Ulat\oll 
, , b of deposlt 

alluviums during the decay of the rocks and undergone transportation here. 

north-westward as the sediments were transported and deposited ~ 
Different relative local levels have existed and these may have effected a 
greater erosion of t,he beds in Tertia,ry and Post-tertiary times, and 
brought~Lbout such a reduction of: the surface of the region and especially 
of t.he ancient barrier or barriers which held in lakes, if any ever existed, 
as to ha ve obliterated them. By these changes what~wer gold was in the 
rocks, and in the decayed materials which gathered on the surface, 
would gradually find its way into the river-valleys. But whatever 
changes occurred, the fact remains that we have here a remar'kable 
accumulation of sediments along the foot-hills and in the old river-beds 
in the hottom of which gold occurs. The sediments when cut into and 
transported greater 01' less distances by the post-glacial rivers, have thus 
left, by concentration, considerable quantities of gold in the shallow 
portions of the beds of the several branches of the Salmon and other 
rivers in this part of the" Eastern Townships." 

Dudswell District. 

The Dudswell district is one which has only recently come into Dudswell 

prominence as regards gold mining. This district occupies the south- district. 

eastern and eastern slopes of that portion of the Stoke Mountain range 
lying between Dudswell Lake and Stoketon, or Ascot Corners. All 
the streams flowing down from this mountain (w hich is locally known as 
Dudswell Mountain), south-eastward, southward and south-westward, 
have been found to contain alluvial gold. These streams have local 
names which do not appeal' on the Geological Survey maps. The 
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earliest work in this district was that begun by Messrs. Rodrigue and 

Mathieu on the Hall Stream, lot 11, range VI., Dudswell, in 1891-92. 
Two shafts from forty to fifty feet deep were sunk to bed-rock. 
These were not, it appears, put down in the deepest part of the old 
channel, and consequently when drifting was attflmpted great difficul
ties were experienced in keeping the works free from water. Although 
gold had been found in the stream-bed for some years, yet ·the gravels 
in the bottom of the shafts did not yield any satisfactory returns, and 
finally after spending a large amount of money and labour here the 
works were closed. It is said one nugget worth $90 was found in the 
gravels of this stream in 1893. Messrs. Rodrigue and Mathieu after
wards prospected other streams flowing off Dudswell Mountain, finding 
gold on almoRt everyone of them. But as Kingsley Brook seemed to 
afford the best results, they continued operations there for some years. 

In 1895, on the occasion of my first visit to Kingsley Brook, I found 
these gentlemen at work with four or five men, and so far as could be 
learned they. were meeting with fair success. Two nuggets worth about 
$90 had been found a short time previous. Gold had been found in 
several places along the stream-bed. Respecting operations here, Mr. 
Obalski thus reports :-·*"Gold has also been found on the upper portion 
of the stream. Some prospp.cts were also made on the neigh bouring 
streams, especially Harrison Brook. The valleys of the streams run
ning down from Stoke Mountains are rather narrow and shut in. It 
has not been proved that the auriferous alluvial area is extensive, but 
there is an important fact to be noted, and that is that several pieces of 
quartz weighing one or two pounds, containing gold visible to the eye, 
have been found in the streams. .. These pieces are generally yel
lowish in colour. Three years ago, on the Hall Brook, a large block of 
stone very little rolled was found, containing many visible specks of 
gold. This rock was a kind of quartz conglomerate with average 
grain, crossed by narrow strips of quartz." 

\Vork 
1895. 

since No work has been going on at Hall Stream since 1895. In the 
four streams west of this, however, namely, Rowe, Kingsley, Maynard 
or Harrison, and Big Hollow, more or less alluvial mining has been in 
progress every summer, though with varied and uncertain results. On 
Kingsley Brook a good deal of work has been done, first by sluicing in 
the ordinary way, and latterly by hydraulic washing. Several thousand 
dollars worth of gold must have been obtained, though the exact 
amount cannot be ascertained. Messrs. Rodrigue, Mathieu, Coupal, 
Hayemal, Sotel'o and others operated on lot 3, range IV., Dudswell, 

*Report of the Commissioner of Crown Lands, Quebec. 1895, p. 55. 



OkAlMf.RS. ] GOLD MINING IN SOUTH-EAS'fERN QUEBEC. 127 J 

until 1896, while Messrs. Osgood and Hall wrought on lot 4 of the 
same range. Several good spots were found, though the gold was 
somewhat irregularly distributed. 

In the valley of Kingsley Brook the deposits, glacial and pre-glacial, Deposits in 
h d . ·1 d d· d I f Kingsley seem to ave un ergone Sllll! ar enu atlOn an assortment to t lose 0 Brook. 

Little Ditton River. Hero, however, they seldom exceed a thickness 
of thl·ee or four feet. A section of the beds in descending order is as 
follows: (1.) One to three feet of mould or alluvial wash, becoming 
coarser in the bottom; (2.) gravel, browJl and ochreous, with angular 
or slightly worn pebbles, and a few boulders, some of which are from 
five to ten feet in diameter. These stand up above the surface and 
-are glaciated. The materials of the gravels seem to be local, or trans-
ported only short distances by the stream, and are auriferous; thick 
ness, one to two feet. (3.) Compact, ochreous gravel, generally in 
thin detached masses ; the materials as in number (2), but so hard and 
compact that a pick is required to remove them. This is probably the 
equivalent of the yellow gravels of other river-valleys,-the remnants 
which have escaped denudation. They contain gold; thickness from 
three inches to two feet. (4.) Gray schistose rock, slaty in places, non
glaciated. In the crevices of this, and below reefs and ledges, or in 
the lee of the large boulders, most gold is found in the gravels. 

In Maynard (Harrison) Brook the succession of the deposits and Maynatod 
mode of occurrence of the gold are very much the same as in Kingsley Brook. 

Brook, except that the beds are rather deeper, and the valley wider. 
Great quantities of black sand were noted bere. The amount of gold 
taken out of this stream was not nearly as great as that obtained in 
Kingsley Brook. 

Early in 1896, a company called the Rodrigue Mining Company was Rod~oig l1e 

formed to operate the gold mines of Kingsley and adjacent brooks, ~~b6~ng Co., 
and Mr. H. C. Donnell, of Boston, Masso, appointed manager. Having 
secured the mining rights of this stream, a dam was constructed near 
its source, and an 80 horse-power boiler and hydraulic pump were put 
in, principally to work the gl'avelso Mr. Donnell started on lot 3, 
range IV. first, extending his operations up the valley of Kingsley Brook. 
On the occasion of my visit, in the summer of 1896, he informed me 
that he was finding gold in paying quantities. Eight or ten men were 
then employed. Though sluicing the gravels from the lower part of 
the valley upwards, his ultimate object, he stated, was to discover the 
.auriferous quartz or matrix, which he hoped to do as he uncovered the 
rock-surface in the progress of his work. The boiler was large enough 
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to furnish power to drive a 50 or 60·stamp mill, and could be utilized 
for that purpose when gold was discovered in the rock. Later it was 
found that the upper two or three feet of the schists and slates in 
the bottom of Kingsley Brook valley being decayed, and full of joints 
and crevices, contained quite an appreciable amount of gold. :.\,1r. 
Donnell set about mining these, and Rank his sluice boxes into the 
decayed rock some depth. The discovery of alluvial gold in these rock
fissures and openings implied, he claimed, an amount of work with 
profitable results which the gravels alone could not afford. 

In the summer of 1897, the Hodrigue jI,'lining Company was still 
carrying on operations, but did not seem to be meeting with the success 
that was anticipated, The occurrence of the gold was found to be 
irregular j water became scarce in the midsummer months, and the 
large boulders met with in the valley were found to be a serious 
hindrance to hydraulic work. Attempts were made to obviate these 
difficulties, first by raising the dam, and second by blasting or removing 
the boulders by derricks. In the autumn of th~Lt year the Rodrigue 
Mining Company sold out to another Boston company. 

On Rowe Brook, from one to two miles north-east of Kingsley Brook, 
lot 8, range I\T., Dudswell, alluvial gold mining was prosecuted during 
the season of 1896 by M.essrs. Hayemal and Sotel'o for some months, 
who reported gold in paying quantities obtained by sluicing. A 
clean·up witnessed while visiting this stream seemed to prove this 
statement, about $3.00 worth of gold being obtained as the result of 
three-fourths of a day's work by one ' man. The gold was coarse and 
un worn. This stream is larger than Kingsley Brook, but the gradient 
of the valley is not so steep. The depth of the superficial depositS 
seems to be about 801' 10 feet. 

During the summer of 1897, some prospecting was done in the valley 
of Big Hollow Brook, which lies to the south-west of M.aynard, 
(Harrison) Brook, but the particulars were not ascertained. 

The deposits in the valleys of all the streams flowing off Dudswell, 
or Stoke Mountain seem to be closely similar to each other and 
to have the same origin, that is, they are mainly post-glacial. 
Boulder-clay was observed only on the slopes of the valleys, and the 
only material met with which may be pre·glacial is a dark rusty gravel, 
forming a hard-pan, in detached masses, lying immediately on the sur
face of the decayed rock and containing a little gold. This material, 
seen in several places in the bottom of Kingsley Brook, is often so 
compact that a pick is required to remove it. It varies in thickness 
from three inches to a foot or two. 
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All the oth6r materials occupying the valleys of these streams are 
assorted and fluviatile, and contain boulders of various dimensions, 
foreign to the locality, some from five to ten feet in diameter. Gravels 
predominate, but occasionally clay and sand occur. It is in the bot
tom of these that the most gold is found. 

Alluvial gold mining seems capable of being prosecuted at less ex- Gold easily 

pense at Dudswell than in the Ohaudiere district, as the beds are worked. 

shallow and contain neither boulder-clay nor quicksands, except in the 
flats and terraces, where the streams escape from the mountains. But 
the gold-bearing area here is limited, and the precious metal is irregu-
larly distl'ibuted in the gravels. The probability is, therefore, that 
unless gold in workable quantities is found in the matrix, mining 
will soon become unprofitable. 

Lambton. 

Gold was found in thA towllship of .Lambton many years ago, but Lambton. 

only in small quantities. Mr. Michel visited this locality during his Michel's. 

examination of the gold-fields of south-eastern Quebec, 1863-66, and observatIOns. 

repOt·ted on it thus :-" I made an examination of lots 1, 2 and 3 in 
ranges A and B of Lambton. Particular regard was had to a stream 
which traverses lot 1 of range A, running northwards, for the reason 
that some ten or twelve years ago explorations were made, resulting 
in the discovery of considerable quantities of gold. At the commence-
ment of my examinations, I found in the bed of the stream, in a place 
which had not been worked, and almost at the surface, a small mass 
of gold, differing entirely in form and in size from that generally 
found in the region. A large and deep excavation at this place, and 
the working of a large amount of the materials extracted, gave no more 
gold like that first found, but only a few rare and fine particles. 

"The exceptional fact of the presence of this mass of gold at the 
surface, which I mention without comment, can have no bearing on 
the value of the alluvions which I have examined in this township. 
Although richer than those of the Magog River, I am persuaded that 
they cannot be wrought with profit. I found, nevertheless, an 
appreciable quantity of fine and scaly gold in the gravel from a large 
number of excavations on the lots already mentioned. The auriferous 
gravel here reposes upon a yellowish clay, which holds boulders and 
great masses of rock, and is so thick, and at the same time so hard 
and difficult of excavation, that I did not think it worth while to carry 
the excavation to its base. I was infOt'med that pits thirty feet deep 

9 
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had been sunk here without finding the bottom of the clay. In one 
case, however, in the vicinity of Lake St. Francis, on lot 3 of rctnge A, 
I sank to the clay-slate bed-rock without finding a trace of gold even 

. in its crevices." .... 

"A water-course which I may designate as the Lambton River, rises 
from a marsh to the south-east of the village, crosses the road from 
Sherbl'ooke to Vaudreuil at about a mile from the church, passing 
through lots 13, 12, 11, 10, 9, 8 and 7 of range A, and lot 11 of range 
III., before falling into Lake St. Francis. Having learned while at 
Lambton that gold had been found at several places, and in appreci
able quantities in this stream, I determined to examine it. Two ex
cavations were therefore made on lot 8 of range A, of Lambton, about 
one hundred and fifty feet apart, and in the bed of the stream, and con
tinued, the one into the left and the other int,o the right bank. I here 
found gold disseminated throughout a layer of gravel resting upon a 
decomposing slate, which was so tender as to be readily removed with 
the shovel to a depth of from one to two feet. The gold seemed to me 
to be more 11bundant on eithe!' side than in the bed of the stream, and 
its quantity was such that the gravel might be wrought with profit if 
the auriferous area were more extended. The superior limit appeared 
however, to be lot 9, which like lot 8 was traversed by veins of quartz; 
explorations on lots ] 0, 11 and 12 gave but insignificant quantities 
of gold. The precious metal in this vicinity is generally so rough and 
angular, and even dendritic in form, as to suggest that it has not been 
brought from a great distance." 

No work has been performed in the Lambton distl'ict since lVI r. 
Michel's examination. Several valleys and beds of streams in the 
l'idge west of St. Francis Lake, which is a continuation of the Stoke 
mountains north-eastward from Dudswell, would be worth examining 
and prospecting; but the streams have cut deep courses among the 
hills, and it would be a very difficult task to reach the bottom of their old 
channels. Hence no systematic exploration of this part of the country 
has been attempted. Dr. Ells says :-". A belt of Cambrian slates, 
however, cut by granite, crosses Lake St. Francis about midway, where 
the conditions fOI' gold should be more favourable. This area has, 
however, never been tested, and certain portions or the Cambrian 
slates, along with the ser,pentines and diorites of Thetford, Broughton 
and Adstock, and extending thence north ward to the Chaudiere at 
the Bras and the Colway, present many features in common with the 
rocks of thA gold-bearing districts on these streams."-'-

*Annual Report, Goo!. Surv. C(l.n ., vo!. IV. (N.S.), 1888-89, p. 73 K. 
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Ascot, Magog, etc. 

During Mr. Michel's explorations in south-eastern Quebec, he exam- Gold at Ascot, 
. d h 'f I 't f A 0 f d l\,r t T l\1agog, etc. Ine t e aun erous c eposl s 0 scot, r or , "nagog, e c. wo com-
panies were at work here about that time, the Golconda Mining 
Company on Grass Island Brook, a mile and a half above lot 6, range 

. XII. of Ascot, where they carried on some work and planned an estab
lishment. On the lot above ment~oned, Mr. Michel opened three ex
cavations, one in the bed of the stream, and the two others upon its 
banks. * "The bed-rock was met at an average depth of six feet. The 
sections resembled those in Orford, [described below,] and the gold ' 
seemed inegularly distributed in the gravel, but more abundant. I 
doubt, however, if the auriferous zone, having this stream for its axis 
and extending about twenty-five feet on either side, could be wr'ought 
with profit." 

Mr. Michel states that this company (The Golconda Mining Com- The Golcol1ch 

pany) had a subscribed capital' of ~p5,000,000, and in their prospectus Mining Co. 

ascribed extraordinary richness to lots 2 and 3 of range XII. of Ascot, 
traversed by Grass Island Brook. They speak, in fact, of $14,000,000 
of wOl'kable gold, of which $3,000,000 are supposed to bp, in the al-
luviums, while the quartz and the slates found on the property were 
declared, according to published assays, to contain an average of $153 
in gold, and $7.53 in silver, to the ton. If ever an enterprise of this 
kind merited to be carried on with energy it might he supposed to be 
one supported by such reports, and by multiplied asso.ys so highly 
favourable, yet all working at the Golconda Mine was abandoned in 
September, 1865. 

As regards the character of the deposits and mode of occurrence of Character 

the alluvial gold, Mr. Michel thus writes :-" Three layers are here of deposits, 

distinguishable beneath the layer of vegetable soil, the first a yellowish 
clayey gravel, containing grains of pyrites and a little fine gold; the 
second, a stratum of large pebbles and masses of qual·tz and slate 
cemented by a blackish clay and without gold; while beneath this, 
resting on the slates, was a layer of iron-stained gravel, richer in gold 
than that above. The average thickness of the deposits here was 
about six feet. This condition of things is like that described on the 
Gilbert, where the sterile boulder-clay rests upon a rich auriferous 
grave!." 

The other gold mine was that owned by another American company Ascot Gold 

called the Ascot Gold Mining Company, on lot 11, of range IX. of Mining Co. 

;:'Report of Progress, Geol. Bury, Can., 1863·66, p. 63. Ibid., pp. 63 and 65. 
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Ascot. Remarkable results were also so,id to ho,ve been obtained from 
the workings in this mine. lVIr. Michel states that, according to a 
report in the She1-b1'ooke Gazette, of November 18th, 186:5, there was 
extracted from this mine by 553 hours labour, an amount of gold equal 
to $996, corresponding to $l.81 per hour for each labourer. As" 
however, the working had been abandoned at the time of lVIr. Michel's . 
visit, he had not the means of examining it. 

An examination of lot 19, of range V., of Orford, was also 
made by Mr. Michel, as it presented a special interest owing to dis
coveries repol-ted to have been made on neighbouring lots, several of 
which had been sold at high prices as containing workable auriferous. 
o,lluviums. Mr. Michel says :-" The explorations which I made upon 
the lot above mentioned were not very satisfactory, although gold waH· 
found in three out of five trial-pits sunk pretty far apart in the beds or' 
on the banks of two rapid streams, which run parallel to each otbel' 
lengthwise through the lot, and fall into the 1\1' agog River. Beneath a 
layer of vegetable earth tbe argillaceous gravel is found resting directly 
upon the slate. The gold is distributed irregularly and very sparscly 
throughout this layer of gravel, whose thickness is extremely 'variable, 
and did not seem to be more abundant nor in larger grains on the, 
bed-rock than elsewhere. One of the excavations, however, offered an 
exception to the conditions just described. It was sunk to a depth of 
twenty-nine feet, and after passing through two or three feet of 
vegetable soil and a similar thickness of auriferous gravel, presented a 
mass of extremely compact bluish clay inclosing boulders, and con
tinuing down to the . bed-rock, which consisted of white quartz and 
black slate. Thirty cubic feet of the gravel, washed by the rocker, 
yielded a few small particles of gold, but not a trace of the precious. 
metal was found in the residues from the washing of twenty-five cubic 
feet of th~ bluish clay extracted from various depths. It contained, 
however, small crystals of black ferruginous sand, besides numerous 
boulders and small rolled pebbles of divers colours." . _ .. 

" It would appear from the results of my examinations, as well as 
from the information received from the country people wllo have 
sought for gold in this vicinity, that although the alluvions of the 
Magog may be said to be auriferous, the precious metal in them is in 
too small quantity to warrant working." 

Mr. Michel's observations and conclusions, it may be remarked, 
hold good to the present day. 
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jJ;[ctssawippi Lake. 

Alluvial gold in small quantities has been known for many yeal'S to Alluvial 

occur in the valley of a small stream flowing int·o the west side of ~;~s~~ippi 
Massawippi Lake, on lot 14, range Vr., Hatley, Stanstead county. Ml'. Lake. 

Charles Rodrigue pro~pected and wrought the gravels of this stream for 
gold, but was unsuccessful. In 1894 or 1895, Mr. Wm. Jamieson, of 
Magog, Que., who had acquired the mining rights of this property, did 
some sluicing and reported having extracted about $50 worth of 
gold. It was then purchased by an English company, represented 
by Mr. James Stark, of LiverpooL In May, 1896, when the writer 
visited this region he found Mr. Stark at work there with twen~y 
two men, Some gold was found in the gravels, but not in sufficient 
quantities to pay for working them. Mr. Stark's object was, how-
ever, to find it in the matrix. Broken quartz seams, with sulphide 
minerals, traverse slaty and talcose rocks mapped as pre-Cambrian. 
Specimens brought to the office and assayed for gold in the laboratory 
of the Geological Survey failed to show it. 'Work was discontinued 
after a few months. 

The stream along which the alluvial gold occurs, runs entirely across 
pre-Cambrian rocks, and the gold appears, therefore, to be derived 
from these. It is rough and apparently has not travelled far. The 
valley of the stream is not unlike that of Kingsley Brook, Dudswell, 
.and the mode of occurrence of the alluvial gold is also much the same, 
.except that the beels are of leas thickness, nor did I observe the 
-oxidized hard-pan in t.he bottom. This similarity of character and 
.conditions can be observed throughout the Stoke Mountain Range, 
wherever gold has been found. 

GENERAL OBSERVATIONS ON THE GOLD-BEARING ALLUVIUMS. 

In the foregoing pages an attempt has been made to collect together R emarks on 

and co·ordinate all the information possible to be obtained respecting ~he gold~bear 
. mg al\uVll1ms 

the allUVIal gold of South-eastern Quebec. As ha~ been shown by a generally. 

number of geologiRts and mining experts who have studied t.he alluvial 
deposits of this region, the original distribution of the gold in the 
pre-glacial ri vel'-beds here appears to be the same as in other countries. 
But the great changes of climate and the oscillations of level which 
took place in the latest geological periods, have subjected these deposits 
to greater denudation than elsewhere; and in the valleys and upon the 
lower grounds they are buried beneath immense accumulations of 
boulder-clay and other products of the ice age. In Australia, Cali-
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fornia, Africa, South America, etc., where similar gold-bearing allu 
viums occur, they 'have not been eroded by grinding ice-sheets of 
Pleistocene age, nor overwhelmed by a thick covering of boulder-clay. 
Overlying the true auriferous gravels in a nUlllber of the larger river
valleys in thp. region in question, or occupying a position between these 
and the boulder-clay, occur beds of fine sand and clay which are 
called 'quicksands' and 'pipe-clay' by the gold miners. In the 
valleys of the Chaudiere. Du Loup, Gilbert, Famine, Des Plantes 
and Mill rivers, and 11,180 in the upper part of the Little Ditton, these 
sands and clays are de\7eloped in great thickness, and, togethel' with 
the overlying boulder-clays, form one of the greatest obstacles to 
alluvial mining in the deeper workings. 

The inquiry respecting the cau,qes which produced the present con
dition of things takes us back to an early period in the geological his
tory of the region,-soon after it first emerged from beneath the sea 
and became dry land. Subaerial denudation than began and has been 
in incessant operation ever since. The larger rivers then had their 
origin and began to carve out their valleys. Throughout the long 
ages which have intervened, these forces of nature, under varying 
conditions, have been actively engaged in wearing away and reducing 
the surface of the land. This reduction has been unequal, because of 
the unequal hardness of the rocks, and their power of resisting erosion. 
The degradation of the surface from these agencies must have been 
enormous, amounting to several hundreds, perhaps several thousands 
of feet, entirely changing the appearance of the country; the existing 
residual forms of relief being, in no small degree, the result of this 
denudation. Regional and orogenic movements have taken place 
during these ages, the effects of which are evidenced in the mountain 
ranges as well as in the folding and crushing of the strata, and the 
dislocations of the river-valleys. The records of the earliest of these 
are nearly all lost or so imperfectly recorded that it is not possible to 
reconstruct the original physical features of the country. 

Coming down to the Tertiary period we can, perhaps, form some 
conception of the appearance of the region, though in an imperfect 
manner, if we suppose it stripped of all the boulder-clay and overlying 
deposits. Except as regards some of the more prominent hills and 
summits, the surface of the rocks would be mantled by a thick sheet 
of . their own debris. On the slopee and in the river-valleys this 
material would be largely denuded, and portions of the decayed rock
material would form stratified beds, especially where it had under
gone modification and transportation by fluviatile agencies. It is to 
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these modifying agencies that the concentration of the gold in the 
river-bottoms is due, 'rhe larger and deeper valleys of the" Eastern 
Townships" evidence thick accumulations of these deposits, 

In the Tertiary period there would seem to bave been a, steeper Gl'adiE!nt of ] 

d ' f I ld' f I "E t 'I' h'" tl t l'lvers In ',1, gra lent or t 1e 0 1'1 vel'S 0 t 1e as ern owns IpS 'lan a· Tertiary and 

present, The dislocated portions of their valleys, referred to on a Pleistocene, 

foregoing page, and che fact of the old channels having been more 
deeply eroded than the present ones, are evidence in support of this 
view, their erosive action apparently, having been, more powerful. If 
the gradient of the Chaudiere River, for example, were the same now 
as at the period of the deposition of the yellow auriferous gravels, the 
river and its tributaries would probably have cut down through these 
to t.heir ancient base-level during post-glacial time, But the diffel'_ 
ential or orogenic uplift of the whole Sutton Mountain axis, or rather of 
that belt of country occupied at present by eruptive rocks, extending 
from Lake Memphremagog to the Chaudiel'e River and north-eastward 
to Cranbourne, took place apparently some time in the Tertiary, chang-
ing the drainage of the whole district to the south-east. This was 
probably only one of several oscillatory movements tending in this 
direction, but when it occurred, the uplih referred to was evidently 
sufficient to cause a ponding of the rivers in certain parts of their 
courses, In the valley of the Chaudiere we have evidence of this 
ponding in that portion extending from the Devils Rapids to the 
junction of the Du Loup, as well as in the lower parts of the Gilbert, 
Famine, etc. Considerable quantities of fine stratified clay and sand 
wer'e laid down at this stage (pipe-clay and quicksands) usually resting 
upon tbe old stratified auriferous gravel, locally known as the yellow 
gt'avel from its highly oxidized condition. These beds seem to have 
been deposited just before the advent of the glacial period. 

The original pre-glacial gradient indicated by these dislocated val
leys seAIllS never to have been restored, although there is evidence of 
the N orth-east Appalachian~ baving been frolll 300 to 500 feet higher 
than at present in the later Tertiary and early Pleistocene, as shown 
on a previous page. 

After a considerable deposit of these fine clays and sands had been Pre-Pleisto

Jaid down, glacial conditions supervened, and ice began to form upon cen
1
8 cladys ane san s. 

the surface of the region and to move in the directions shown by the 
strire already recorded. At the close or the glacial period the whole 
country was evidently at a much lower level than at the present day, 
as shown on page 50 J, and the sea not only invaded the St. Lawrence 
valley throughout its whole extent, but also the vaJleysof its principal 
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tributaries, such as the Chaudiere and St. Francis, and thick deposits 
of material, constituting the Leda clay and Saxicava sands, were laid 
down upon the boulder-clay. On the rise of the land which followed, 
fluviatile beds have been. superposed on the series in \'iver-valleys, 
often to a considerable depth, especially in those of any size. As the 
materials of these fluviatile beds are partly derived from the boulder
clay and pre-existing formations, they usually contain gold in aurifer
ous districts, although seldom in paying quantities. 

I\Teg:ulal: From the observations of geologists and mining men in the auriferous 
distribu t IOn of . .. lb' d th h II . I Id' gold in the area In questIOn, It las eeu ascertame at tea UVla go IS not 
alluviums. regularly distributed in the ancient river· bottoms, some portions being 

rich, while others do not yield the precious metal in remunerative 
quantities. This di::;tribution does not seem to follow any rule or law, 
although probably there were reefs and shoals in the old river-chan_ 
nels, which proved to be resting places, and immediately below which 
the particles of gold would find shelter from the force of the currents. 
The richest gold-bearing spots are often isolated from each other, and 
consequently what is t ermed a "lead" is seldom continuous for any 
distance. Even when it is supposed to be continuous, interruptions 
are not infrequent, the "lead " being taken up or renewed on one 
side or the other and continued on again for a further distance. 
This irregularity causes the miners to infer that some river-bottoms 
have two or more "leads." But the fact merely serves to show 
how unequally the gold has been distributed in the alluviums, and 
proves that the distribution was governed by the strength of the 

Causes of this. CUlTents and the form of the river-bottoms. Where the currents 
slackened, or where there were shoals or reefs, the particles of gold 
would be most likely to be dropped. The occurrence of gold in the 
crevices of the rocks under the river-beds, and especially between the 
folia of slates which are more or less tilted, is a somewhat difficult 
problem to solve, although one common to many gold-bearing districts. 
Only on the supposition that the particles of gold have been passing 
over these rock-surfaces for a very long time, can it be conceived 
how such a number could become lodged in these rock-crevices and 
openings. The movement of the gold particles must have occupied 
a prolonged stage of the river's history, or a series of successive 
stages which must have extended over a very long period, even 
geologicaJly speaking. During this time there seems to have been a 
constant movement of the materials occupying the ancient river
bottoms-at one time deposition, at another erosion, the latter often 
reaching to bed-rock in places. By these processes the gold particles 
would tind the lowest level and become lodged in the clefts of the 
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rocks. Prolonged shifting of the gravels and their gold contents in 
this manner, assorting and re-assorting the materials and the sifting 
out of the least weighty, allowing the gold and other heavy particles 
to settle to the bottom,-were the processes which produced the 
present condition of things in the valleys containing the auriferous, 
alluviums. 

The question is often asked .whether the auriferous alluviums of Very little 
. . 11 fi d h' 11 h tl l>'old except economIC Importance are a con ne to t e l'lver-va eys, or w e ler in river 

or not they are also to be found on the slopes of these valleys and in bottoms. 

other parts of the gold-bearing districts beyond these. Very little 
prospecting, so far as the writer is aware, has been done, except in the 
river-bottoms, but w.hat has been attempted on the higher grounds 
has not tended to encourage the belief that there are workable deposits 
on the higher slopes. Of course it is quite an easy matter to find 
placer gold almost everywhere within the gold-bearing districts in 
minute quantities, on the higher as well as on the lower levels; but the 
nifticulty is to get, it in quantity sufficient to pay for working. As 
already pointed out, even in the valley bottoms where the gold has 
undergone the greatest amount of concentration, it is only in spots that 
pay gravels are found. On the upper slopes and in tracts outside of 
the river-valleys, no instance of its having been met with in remunera-
tive quantities has come to my knowledge. On this point Mr. Wm. 
P. Lockwood states: "I have during the last thirty years endeavoured 
to find upper auriferous gravels of paying quality, I mean any consider· 
able deposit above the level of the present rivers offering fair induce-
ments for the employment of machinery and modern methods to handle 
with profitable results, and have failed. I am convinced no such 
deposits exist in the Chaudiere district." 

The superficial deposits of the "Eastern Townships" of Quebec Hindl'3I1Cd 

containing gold are differently constituted from those of other to.a!lll\'i~l 
lnlnlng. 

known alluvial gold mining regions, except, it may be, in British 
Columbia the Yukon and Siberia. Below the boulder-clay and quick-
sands, the beds are practically the same as in most other countries, 
consisting of clay, sand and gravel. becoming coarser and more oxidized 
towards the bottom. The boulder-clay, quicksands, etc., usually mantle 
and conceal all the auriferous alluviums, and are apparently greater 
hindrances to alluvial mining than even the lava heds of Australia 
and California. Either in sinking shafts or in drifting, they constitute 
the great drawback to the exploitation of the deeper alluvial mining of 
Beauce county. This fact, together with the scattered distribution of 
the precious metal in the gravels beneath, already referred to, are con-
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ditiolls which render gold mining here precarious and uncertain. In 
the ancient pre-glacial channels, the gold ha~, of course, been more or 
less concentrated; but when it is considered that these often lie below 
the present water-courses, and that tunnels or drifts at these levels 
are likely to receive a portion, at least of the drainage waters, the ex
pense of exploration is great and only alluviums of ~onsiderable richness 
can prove remunerative. 

Gold mining in the region in question has consisted largely in the 
exploration and washing of the gravels in the shallower heds, and but 
little haR been attempted in the deeper portions, Ot· where the aurifer
ous deposits lie below the level of the present river-beds, except in the 
Gilbert vn.lley, where alluvial mining was carried on at various depths 
from 30 to 80 feet below the channel of the present river, as :;hown 
on a previolls page. The future exploration of these deop-Iying de
posits seems to be the direction in which mining efforts should lie, 
especially in the valley of the Ohaudiere and the lower parts of the 
main tributaries. Although great local difficulties present themselves 
in attempting. to explore these valleys in the particular localities. 
mentioned, they would appear, nevertheless, to offer an inviting and 
ample field for the mining engineer and practical miner. While 
the prevailing opinion in regard to these deposits is that they 
are rich in gold; their auriferous character should be sufficiently 
tested before development work is undet'taken. ]£ the gold bear
ing gravels were known. to be equally rich, or to have the same 
value throughout, they might be opened in the most accessible· 
locations at the surface and worked thence downward; but these 
auriferous beds do not all seem to be equally rich, and, moreover, some 
portions at least, will likely be found not to contain gold in paying 
quantities. The necessity for exploring and testing them before 
commencing ~\"oI'k is therefore evident. To effect this exploration 
adequately, it would seem that boring machines might bp, utilized to 
good advantage, especially in the Ohaudiere and Ditton districts. 
With appliances of this kind the position of the old river-channels, in 
which the alluvial gold is supposed to have been concentrated, could 
be located at less expense and in much less time than by shafts or 
tunnels, the thickness, and probably to some extent the paying char
acter of the auriferous beds beneath made known, and the advantages 
or disadvantages with respect to drainage ascertained before commenc
ing actua.l mining operations. 

Preliminary exploration of this kind ther'efore seems to be neces
sary to prove the golci contents and show, if possible, whether these-
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would warrant the expenditure necessary to work the deep-seated aurif
erous deposits. Some portions of the deposits, it is evident from the 
great expense attending their exploration, will require to be very rich 
in gold in order that they may be profitably mined, while in other 
places there does not seem, as already stated, to be sufficient gold to 
prove remunerative under the most favourable conditions for extract
ing it. A thorough study of these, and of the mode of occurrence 
of the gold in them, drawn from actual examination, are desirable, 
and in this investigation the experience of the old miners who have 
spent a large portion of their lives, and in some cases considerable 
sums of money, might be made use of to advantage. Knowledge and 
skill are, however absolutely necess<try to success, and these if acquired 
from a study of the peculiar phenomena of the region itself, will prove 
to be the most serviceable. 

SOURCE OF THE ALLUVIAL GOLD. 

Although the gold-bearing alluviums of South-eastern Quebec have Source of the 

been wrought and studied for more than half a century, by geologists, a']luvial gold. 

mining engineers and others, and a considerable mass of literature 
relating to their distribution and mode of occurrence published, yet 
very little is known concerning the true source of the gold found 
there. Logan and Hunt regarded its source as being in the oldest 
rocks of the region. In the Geology of Oanad'a, 1863, it is stated ;-
"The source of the gold appears to be the crystalline schists of In Notre 

th N D R h t · I d . d f h' d" t Dame Rang·e. e otre arne ange j t e rna ena s enve rom tell' IS111 egra-
tion, not only constitute the superficial material among the hills of this 
range, but are spread over a considerable area to the south of them. 
These same gold-bearing rocks may be traced south-westwardly, along 
the great Appalachian chain to the southern United States, and are 
supposed to belong, for the most part, to the Quebec group."l1- At AtSt.FI';.ncis. 

that time native gold had been found" in small grains with galena, 
bIen de and pyrites, in a well-defined quartz-vein, cutting slates which 
were supposed to be of Upper Silurian age, ~since referred to the 
Oambrian), at the rapids of St. Francis, on the Ohaudiere. In Leeds, LeAds. 

at N utbrown's shaft, masses of native gold of several pennyweights 
are found with copper-glance and specular iron-ore, in a vein of bitter-
spar, and small grains of the metal have also been found i!p.bedded in 
the white garnet-rock described on page 496." "The gold of Eastern 
Oanada appears not, however, to be confined to the rocks of the 
Quebec group. Although it occurs in these with the copper ores of 

., Geology of Canada, 1863, p. 519. 
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Ascot and Leeds, and in the garnet-rock of Vaudreuil, it is also 
found with mispickel and argentiferous galena in veins of quartz 
which traverse the upper slates."* 

A considerable number of assays of supposed gold-bearing quartz 
have been made from time to time in the labor9.tory of the Geological 
Survey of Cn.nada, and by reliable and competent; assayers, which 
although affording merely tl"llces of gold in many instances, yet serve 
to show that the rocks of the district really do contain the precious 
metal. 

When Mr. A. Michel made his examination of South-eastern Quebec, 
(1863 to 1866) he collected a number of specimenB of quartz in the 
auriferous districts which were a.ssayed by Dr. '1'. S. Hunt, of the 
GE:ological Smvey. Brief descriptions of the quartz veins supposed to 
be auriferous, examined by him, and of the assays of specimens there
from by Dr. Hunt are taken from their reports and here presented. t 

In the seigniory of RigauO:-Vaudreuil, Mr. Michel found on lot 83, 
range I., north-east, a vein of quartz running north-northeast, with a 
south-easterly dip. The mass was not homogeneous, but composed of 
a net-work of small veins of quartz impregnated with oxide ;)f iron. 
A portion of this quartz sent to Boston was reported to have yielded 
at the rate of $::l7 worth of gold to the ton; while another assay on 
the spot by a Mr. Colvin gave $106 to the ton. A mechanical assay, 
by crushing and washing twenty pounds of the quartz, of which 
specimens were furnished Dr. Hunt, gave five very small particles of 
gold. Dr. Hunt's two assays (No. 1) yielded no trace of gold. 

In St. Charles On lot 21, concession St. Charles, a large quartz vein was also seen 
following the strike of the rocks north-east. This vein the thickness of 
which was seventeen or eighteen feet, was divided by joints into irregular
masses, separated by ochreous and earthy matters, though apparently 
compact at the bottom. On the north side a vein of brown decayed 
material was noted, having a thickness of from four to twelve inches, 
and running parallel with the quartz vein . . A portion of this quartz 
assayed at Toronto, it was said, gave $136 worth of gold to the ton, 
and another assay by Mr. Colvin, $54 worth. The certified assay of 
Dr. A. A. Hayes, of Boston, yielded, for the quartz of this vein, $77.56 
in gold and $2.55 of silver to the ton. Of five assays of this quartz by 
Dr. Hunt (No.2), four gave an avemge of only six dwt. thirteen 

" Geology of Canada, 1863, p. 519 and p. 745. 

l' Report of Progress, Geol. Sur\,. Can., 1863·66. The numbers in parentheses, 
1 to 12, are the same as in Dr. Hunt's report on the result of the assays. 
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grains of gold, = $6.76; while the fifth, in which a lal'ge scale of gold 
was seen in sifting, and was added to the assay, yielded at the rate of 
four ounces eighteen dwt. = $101.29; the o,verage of the five assays 
being 825.66 per ton. 

On lot 62, of range 1, north-east, an outcrop of a quartz vein OCC11rs, I~l rE~nf!e 1, 
J". '. 

in which a superficial opening had been made. It was reported that an 
assay of the quartz, made in New York, grwe $15 in gold and $22 in 
silver to the tOll of rock; but by an assay of Mr. Colvin, it gave not 
less than $106 to the ton. Two assays by Dr. Hunt (No.3) gave no 
trace of gold. 

A small opening on lot 19, of the concession St. Charles, exposed a J;ot 19, 
. f . I . h d" h TI St. C}utrle". vem 0 quartz m sate rUlllllng nort -east, Ippll1g sout -east. 1e 

vein has a thickness of twenty-four feet, and an irregular jointed 
structure similar to that on lot 21. An assay of this quartz by Dr. 
Hayes gave $70.95 of gold, and $2.00 of silver to the ton. Six assays 
of this (No.4) were made by Dr. Hunt. Of these, the mean of four 
go,ve four dwt. twenty-one grains of gold = $5.03; and that of two 
others, ill which, as in No.2, a scale of gold was seen and was ground 
up with the powder, was three ounces two dwt. = $64.07. Average 
of six assays is thus :;;24.71 to the ton. 

From lot 39, of range 1., north-east, a speciman of an outcrop of 
quartz, was assayed by Dr. Hunt (No.5). Two assays gave no trace 
of gold. ' 

An outcrop of quartz on lot 26, concession DeLery, has a breadth of In concession 

three or four feet, and runs north-east. The mechanical assay of DeLery. 

twenty pounds of this quartz gave lVIt'. Michel no "trace of gold. 

The vein of quartz crossing tbe Gilbert on lot 20, concession of 
DeLet'y, seems, according to lVIr. Michel, to be an extension of that 
met with on lot 19, concession St. Charles. The course of this vein is 
also north-east, with a dip to the south-east, and at the outcrop, where 
it is seven or eight feet wide, it is divided by mnterial derived from 
the wall-rock into two distinct veins, which evidently tend to unite 
below. The quartz is cavernous and the materials associated with it 
are generally ochreous. Mr. Michel submitted twenty pounds of the 
quartz from the right bank of the Gilbert to a mechanical assay, by 
pulverizing and washing it, and found in the residue twenty-two 
particles of gold, very minute, but visible to the naked eye. The 
assays of this quartz by Dr. Hayes gave from $16 to $18 to the ton. 

Two assays of this quartz (No.6) by Dr. Hunt, yielded a mean of 
fourteen dwt. sixteen grains of gold = $15.15 to the ton. 
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On lot 53, range 1., north-east, Rigaud-Vaudreuil, already mentioned, 
comprising the bank of the Ohaudiere at the Devils Rapids, there are 
numerous exposures of the rocky strata. Among these is a strong 
band of sandstone (according to Mr. Michel) with a north-east strike, 
the strata being traversed by numerous little veins of quartz running 
east-south-east, and among them a well-marked vein a foot in width. 
To the east of this sand~tone is an outcrop of quartz exposed for a 
distance of twenty or thirty feet, divided by joints filled with foreign 
material. A mechanical assay of this quartz by Mr. Michel failed to 
show a trace of gold, while the assay of the same quantity of quartz 
from outcrops on lot 51 A, gave five small particles of gold. 

Dr. Hunt states in regard to this (No.7) on lot 53, range 1., north
east, that two assays gave no trace of gold. 

Bnldoc Cl'eek. Another quartz exposure having been observed on lot 59 A, range 
I., north-east, near Buldoc Oreek, Mr. Michel examined it and states 
that it was an incoherent mineral mass, consisting of quartz mixed 
with the encasing clay-slate and sandstone, but apparently forming 
a vein running north-east. A mechanical assay of this material gave 
him six very small scales of gold. 

Aubel't
Delisle. 

Auoort
Gallion. 

Liniin-e. 

Two assays of this (No. 8) from lot 59 A, range 1., north-east, 
gave Dr. Hunt no gold. 

On lot 9, range 1., of the seigniory of Aubert-Delisle, a vein of 
quartz extending east-north-east, and dipping south-south-east wal> 
found in the bottom of a pit. twenty-five feet deep. It is imbedded in 
slate, and divided by an admixture of the wall-rock into several parts, 
one of which is four feet wide. A specimen of this sent to Dr. Hunt 
(No.9), on two assays gave no gold. 

On lot 30, range 1., Aubert-Gallion, a vein of quartz from which a 
specimen was obtained and sent to Dr. Hunt, failed on two assays, 
(No. 10) to yield a trace of gold. 

A vein of white quartz, partially explol'ed, occurs on lot 76, range 1., 
township of Liniere. It has a width of five feet, and runs with the 
strike of the slates north-north-east. Mr. Michel was told that visible 
gold had been obsened in another small vein at the bottom of the 
pit, and that an assay of the quartz made at New York gave $54 worth 
of gold to the ton. Specimen (No. 11) fl"Om this vein, sent to Dr. 
Hunt, gave, on two assays, no gold. 

A shaft to the depth of twenty-five feet was opened on lot 2, range 
I., Liniin-e, very near the International Boundary, on an outcrop of 
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quartz running with the ~trike of the slates. The quat·tz; consists of 
several veins from four to six inches wide, und in one case a foot, 
with portions of slaty rock between each. Specilllens from this mass 
of quartz (No. 12) gave Dr. Hunt on two assays a mean of 6 dwt. 
13 grains of gold = $6.76 to the ton. 

• 

In regard to the foregoing, Dr. Hunt relllarks :- " If we compare Dl'. Hunt's 

h I f h . I h [ h h' I ] l'emo.rk~. t e resu ts 0 t ese assays wit 1 t ose t e mec amca assays men-· 
tioned by Mr. Michel, we shall see further proof of the irregularity 
with which gold is distributed in the gangue. The qun,rtz from several 
of these veins has been examined by Dt·. A. A. Hayes, of Boston, 
whose results, which are worthy of the highest confidence, are given 
by Mr. Michel, together with other assays by persons unknown to me, 
but probably reliable. The quartz of No.1 had given in Boston $37, 
and in another assay made on the spot $106 of gold to the ton; the 
mechanical assay also yielded a portion of gold to Mr. Michel; while 
two assays of another sample from the same vein gave me no trace of 
the precious metal. Again, in the case of No.2, Dr. Hayes obtained 
$77.56, and Mr. Colvin $54, while one assay of the same vein yielded 
me not less than $101.29; and four others, as secn above, a mean of 
only $6.76. No.3, in like manner, is said to have furnished gold, 
though none was found in the specimen just assayed. Nos. 4 and 6 
have yielded gold both to Dr. Hayes and myself; while of No.8, 
which gave traces of gold by Mr. Michel's mechanical assay, and of 
No. 11, which is said to have yielded gold to an assayet' in New York, 
the specimens furnished me yielded no traces." 

Assays of specimens from Marlow, lot I., range VII., made by Prof. Gold in rocks 

J. T. Donald, of Montl'eal, showed, in n,ddition to silver and lead, small of Marlow. 

quantities of gold; in one case half an ounce to the ton. An assay of a 
sample from a vein in the same locality by Dr. Hoffmann in the 
In,boratory of the Geological Survey, yielded traces of gold and forty-
three ounces of silver to the ton. Specimens of quartz from the Bras 
du Sud Ouest, near the falls, having small quantities of felspathic 
r::>ck associated therewith, and carrying some il'on-pyrites, were like-
wise assayed by Dr. Hofflllann in the laboratory of the Survey, and 
gave '117 of an ounce of gold to the ton. A mass of white garnet-
iferous rock occul'ring near this place has also been reported to con-
tain gold. 

The O'Farrell and other quartz veins at the Devils Rapids, Chau- O'"F'a.l'rell vein. 

diere River, have yielded gold, and the occurrence of Imch veins 
led The DeLery Gold Mining Company to erect a crushing mill at 
this place in 1864, and attempt to work these and the quartz veins 
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of the Gilbert valley. Orushing for gold here, however, proved un
successful and was soon abandoned. 

In 1870, Dl'. Selwyn, as Director of the Geological Survey of Oanada, 
examined and reported on the gold-fields in Quebec and Nova Scotia, 
and makes the following observations concerning the quartz veins of 
Beauce county. " The quartz veins of this distl'ict have already been 
examined and reported on, and their auriferous character has been 
established. I examined the outcrops of several of these from which 
samples were taken by Mr. Michel and carefully asssayed by Dr. Hunt. 
No efforts appear to have been made since the date of the report'> above 
referred to, for their further development. The result of Dr. Hunt's 
assays wa·s certainly not very encouraging, but when compared with 
other assays made by Dr. Hayes, of Boston, they only serve a~ he 
remarks, to prove the inegularity with which the gold is distributed 
in the gangue. 

" Some of the veins are well situated for working, and so far as can 
be judged from the very limited extent to which any of them have yet 
been opened, there would be no difficulty in raising large quantities of 
quartz. Oonsidering the heavy and often nuggety character of much 
of the alluvial gold of the Ohaudiere district, it is in the highest degree 
improbable that none of the veins from the abraded portions of which 
this gold has without doubt been derived, should be sufficiently rich to 
yield a fair profit to well directed enterprise appfied to their ex
ploitation, and it seems extraordinary that so little has hitherto been 
clone in this direction."'t:· 

Gold is reported from the Handkerchief settlement, seigniory of St. 
Giles de Beaurivage, also from the copper lodes of Harvey Hill. Traces 
of gold have been met with at Thetford, and Mr. Michel reports find
ing gold by a mechanical assay from lot 8, range A, of Lambton. 
Assays of specimens of quartz from lot 6, range XL, Whitton, gave 
traces of gold. 

Along Riviere Mr. Obalski, Inspector of Mines for Quebec, reports that according 
du Loup. to assays made by Mr. H. Nagant, of Quebec, of specimens collected 

by him, gold occurs in quartz from the following localities along the 
upper part of Riviere du Loup, viz., lot 79, Kennebec Road range, 
Township of Marlow; range VIII. or IX., near Portage Lake; near 
Portage River, range II., section O. Gold has also been found on lot 
2, range XV., of Risborough, in quartz veins, and a specimen from 
a quartz vein near Lake Megantic, gave traces of gold t~ Dr. Hoff· 
mann in the laboratory of the Geological Survey. 

·' Report of Progress, Geol. Sm\,. Can., 1870·71, pp. 276·77. 
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The gold obtained in Beauce county is alloyed with silver, a small Alloy. 

mass from St. Fran90is, containing 13'27 per cent according to Dr. 
Hunt. Other specimens gave 13'60, 12 '87, 12'23, 10'76 pOl' cent of 
silver.·r,. 

About half a mile frol1l the mouth of Riviere dn Lonp, on the south ~Jill t"sts by 

b I 1\i E B H I d "L' G' I ' . II ·ll "l"ress!"s. an (, 'essrs. <. • ~aycoc {an " O\1l~ ene reau erectea ,t sml1 " m1 H e.yellek ~nd 

with three stamps (Fraser <l,nd Chl1lrners) in 1893, in order to t est the Gendreau. 
numerous quartz veins in the lower part of the vl111eyof that river. 
The results of their operutions are given in t,he report of the Inspector 
of iVIines for Quebec, Mr. J. Obalski."r Eventually the mill pfl ssed 
into Mr. Haycock's hands, but I1S work was closed there in the autumn 
of 1895, it is fel1red that the enterprise has not met with success, al-
though I1ccording to the tests made gold was found in several of the 
vems. Respecting these Mr. Obalski remarkR: «It is true that only 
smaIl quantities of quartz have yet been milled by lUI'. Haycock, 
and that the question of the productiveness of the quitrt.z in Beauce 
cannot as yet be considered settled. In other countries gold has 
been found in paying quantities in quartz, where it was quite invisible, 
and it may be hoped that these first assays will encourage othe rs which 
will have a definite result." In the summer of 1895, Mr. John Blue, 
or Eustis, Que., and his son, prospected the Du Loup for several 
miles above its mouth, and still further tested and assayed collsiderable 
portions of the quartz from the veins above referred to as well as 
from others in the vicinity j but the quantities of gold obtained from 
the latter were reported to he very small. No attempts have been 

made to work these quartz veins since. 
At Dudswell, in the Stoke Mountain range, visible gold has been Gold in 

found in the matrix on lot 1, range VI., township of Duclswell. It was D~~r;~~t 
first discovered in a thin quartz vein, from one and a haH to two inches 
in thickness, traversing a mass of altered arkose, which consists 
principally of quartz, felspar and ta~c. Iron-pyrites alll-t other sul-
phides are found in this arkose, which appears to form a 
wide band in the pre-Cambrian schists, cropping out as a low 
ridge or boss. Whether the pyritous minerals occur throughout the 
whole mass of this rock has not been ascerl;ained j but specimen 
from t.hl1t part inclosing the thin quartz vein carrying visible 
gold, assayed in the laboratory of the Geological Survey, yielded -35 of 
an ounce of gold to the ton = $6.40. Some exploratory work was per-
formed here by Messrs. Harrison, on whose land the gold occurs, and 
by Mr. John Armstrong-, of Marlow, who leased the property. 

" Geology of Oanada (1863), p. [l20. 
t Report of the Oommissioner of Orown Lands for Quebec, 1894, pp. 88-89. 

10 
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Subsequently, as this ma.tter appeared to be one of considerable 
interest, the writer wa.s instructed to again visit this place, and 
obtained several hundred pounds weight of rock, consisting largely of 
small quartz stringers, but including the arkose ma.trix a.nd represent
ing ma.terial that might be obtained in quantity. By the kindness of 
Professor J. B. Porter, of McGill University, this was submitted to a 
mill test, with the following results :-

W eight uf rock tested 387 Ib8. 
Free gold recovered, 321 millegrammes 01' at the 

rate of.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81. 10 pel' ton. 
Concentrates obtaiued from tailings by Frue vanner 

I:} p. c., value..... ......... .... 8.30 
Tailing" from vanner 9B~ p.e., value.... .. . 0.40 

Tota.] value of rock. ..... . .......... 81. 62 

Professor Porter also notes that, as assays of the rock gave from 
$4.00 to nothing to the ton, the gold must exist in particles of appreci
able size scattered through it. 

Previous to the discovery of gold ill these rocks, pieces of 
quartz and conglomerate, generally yellowish in colour, and containing 
visible grains of gold, were found in the gravels of several of the small 
streams flowing off Dudswell Mounta.in. In 1892, a boulder of this 
rock, very little rolled, was found in Halls Stream. Numerous a.ngu
lar pebbles have recently been discovered containing specks of gold. 
Considering a.1I the £actfl, it seems quite evident that the source of the 
a.lluvial gold obtained here is in the pre-Ca.mbrian rocks of this 
mountain. 

In the Stoke Mountain range, neal' Sherbruoke, gold occurs in sma.)] 
qua.ntities in association with the copper ores. MI'. John Blue, man
ager of the Eustis copper mine, informed me tha.t traces of gold as 
well a.s silver were found on assay in the coppel' mines wrought by 
him, the yalue being about £fty 01' sixty cents to the ton of 
rock. In other places in these mountains, especially near Sberbrooke, 
and in the township of Ascot, gold has likewise been met with in the 
copper ores. 

On the west side of Massawippi Lake, on lot 14, range VII., Hatley, 
gold is reported to have been found in tlte rocks in minute quantities, 
in the valley of a small stream in which alluvial gold occurs. The 
pre-Cambria.n schists here ca.!'ry a number of broken quartz seams, 
which in places, conta.in sulphide minel'als, chiefly iron-pyrites. The 
quartz veins are irregularly interbedded in the talcose or chloritic 
schists and slates. It is quite evident that here dso the pre-Cambria.n 
rocks must be the source of the gold. 
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In the Ditton district, very little exploration for auriferous Ditton. 

quartz veins has taken place. Mr. Obalski reports an assay of a speci-
men of quartz found there by MI'. Nagant, of Quebec, as showing an 
appreciable amount of gold. 

During the summer of 1895, the writer collected specimens of quartz 
from some of the veins crossing the Little Ditton valley, at different 
points above the Chartier ville road bridge, These were assayed in the 
laboratory of the Geological Survey, and found to contain neither gold 
no!' silver. Gold has, however, been reported to occur in a quartz vein 
near the source of the Little Ditton, but the writer was unable to 
verify this. Across the boundary line, in New Hampshire, it has been 
discovered at Plymouth and Bridgewater in rocks of pre-Cambrian age. 

The foreO"oin o- facts serve to show that gold has been found in the Observation ~ 
b l') on occurrence 

gangue in a number of localities in the" Eastern Townships," and is of gold in the' 

not confined to rocks of one age, having' been met with in the pre-Cam- rooks. 

brian, Cambrian and the Cambro-Silurian, although in very minute 
quantities. Its occurrence in the districts mentioned, nevertheless, 
affords good grounds for supposing that the gold of the alluvial deposits 
has been derived from the rocks of the region, and is consequently of 
local origin. The comparative abundance of the precious metal in the 
alluviums of certain parts of the region where auriferous quartll veins 
occur, as, for example, in the Gilbert valley, at the Devils Rapids of 
the Chaudiere River, and near the junction of the Du Loup with the 
last-mentioned river, would seem to indicate that it exists in some 
undiscovered portions of these rocks in greater quantities than have 
hitherto been met with, though whether in paying quantities is pro-
blematical. 

As stated on a previous page, the view held by Logan and Hunt 
regarding the primary source of the gold in South-eastern Quebec, was, 
that it occurred in the crystalline schists, or pre-Cambrian rocks of 
the N 6tre Dalne range. Since that time the quantity of alluvial gold 
found principally in districts occupied by Cambrian or later rocks, 
has led to a change or extension of the views of geologists regarding its 
source. The Gilbert, Famine, Mill, DesPlantes and other rivers travers
ing rocks of Cambrian age, in the valleys of which so much gold has 
been found, prove that its source is lIeltr, and is in these and their 
associated rocks. From the quartz veins, found in considerable number 
in the places mentioned, specimens were collected by Mr. Michel, and 
assayed by Dr. Hunt, as shown on a former page, and since that. time 
additional samples have been obtained from various portions of the 

lO~ 
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Cambrian and Cambro-Silurian districts, some of which have bp,en 
assayed in t.he laboratory of the Geological Survey. But although 
yielding traces of gold, in no instance lmve the results been such as to 
encourage the expenditure of capital in working these ruins. 

The source of the gold met wi l;h in the allu viull>; in DitWll, Em berton, 
Chesham, and along the International boundary north·enstward to La'\.;,e 
Megantic, and beyond, may also have been in t.he pre-Cambrian rocks 
which extend along the watershed. Near the boundary, howevp,r, gold. 
has bp,en met with only in very small quantities. And nlthough a con
siderable amount has been extrii.cted from the [l,lluvinms of the Little 
Ditton valley, none appears to have been discovered in the rocks there, 
except that noted by Mr. Obalski, as already mentioned. 

Difficulties in In endeavouring to ascertain the origin of the gold of the "E~1sterll 
ll.ccountmgfol'T h'" f Q b .. h' I . 11 t ' . origin of gold. owns IpS 0 ue ec, a regIOn III W IC 1 practJCa y nu quar 'z mInlllg 

has yet been carried on, great difiieulties presented themselves, owing 
to the almost entire absence of information regnrding its mode of 
occurrence in the rocks. Indeed, it was found that very little progre,s 
had been made in our knowledge of its derivlttion since the time of 
Logan and Hunt. While the assays given above al'e uoubtless 
in the main correct, the results it will be seen are meap,re: Quartz 
veins are numerous and occur in rocks of all ages here, but few of 
them are found to be auriferous. Their origin is a problem requiring 
a much larger body of data than is yet available for its determination. 
Owing to the fact that the rocks ar~ everywhere coverell with " 
thick mantle of boulder-clay, it is not surprising that our knowledge 
concerning these veins is so Iimited_ It seems probable, however, from 
the differences in their appearance and character, thu,i:, they belong to 
different geological ages. The great majority are interbedded or parallel 
to the schistose or slaty cleavage. Those found. in the pre-Cambrian 
schists are often broken, interrupted, or lenticular. In the Cam brian 
rocks they are thicker and more persistent. The larger number of 
quartz veins are entirely barren, these predominating in the districts 
occupied by Cambro-Silurian slates. The sulp'hide qunrtz veins are to 
be found chiefly in Cambrian and pre-Cambrian rocks. The results of 
the investigations so far carried out indicate that the gold occurs only 
in these quart.z veins or associated with them, though seldom met with 
in visible form. 

In regard to the original source of the gold as defined by Logan and 
Hunt* it would seem that the ancient pre-Cambrian rocks, having fur-

* Geology of Oa.nada (1863), pp. 519 ano 739. 
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nished much of the material constituting t.he Palreozoic sediments, it 
seems possible that they may likewise have yielded gold to the latter in 
a fine state of division as they were washed down into the ancient sea 
bottom. The materials composing the Cambriftn and Cambro-Silurian 
having been thus derived, were probably carried both from the north
west and from the south-en.st pre-Cambrian ranges, as denudation and 
waste proceeded. There is a possihility, also, that the gold of these early 
Pal ffiozoic rocks, if any existed in them, mu.y have been concentrated 
to some extent in much the same way as in the alluviums of later 
geological u.ges, and, if so, it would be somewhat unequally distl'ibuted 
in the sediments. This may be one cause of its occurrence more 
abundantly in some areas than in others. 

Probable Relation of Gold-bearing Rodes and Diorites. 

T he rocks of the " Eastern Townships" have undergone a g t'eat arnoun t 
f I · .. d fl' d I I h d' OccUl'rence of o s 1en,rmg, phcatlOn an au tmg, an t 1e S 11tes everyw ere Ip at a gold in diorite 

high u.ngle. Besides the lateral pressure to which they have been areas. 
subjected, eruptive masses have been thrust up through them, produc-
ing, in some localities, marked cha.nges in their character and physica'! 
relations. These eruptive flows are domina,nt in the belts of Cambrian 
rocks to the south-cast of the Sutton Mountain anticline, though also 
noted in local aeeas in pre-Cam brian and Cambro-Silurian districts, 
and seem to have been repeated at intervals throughout the gFological 
history of the region. Dr. R. vY. Ells states that "it is probable 
that. the diorites of the several localities have come to the surface 
at widely different periods, for, white some have evidently exercised a 
metamorphosing action on the Oambro-Silurirtn strata, at other places 
the lower beds of the Cambrian are largely made up of their debris."* 
Although it is held that gold is more likely to occur in those portions 
of auriferous districts in which intrusive ro(;ks prevail, nevertheless fot' 
the reasons stated above,. no new facts bearing on this question have 
been elicited by our investigu.tion. It is true, nevertheless, that the 
two districts in Beauce county which have yielded the most gold are 
those traversed by numerous diorite or diabase dykes. Intrusives 
also occur commonly in those portions of the Stoke Mountain 
range in which gold has been found. The Gilbert and Mill 
River districts are much intersected by dykes of these rocks, and 
considerable faulting and fiss uring appear to hu.ve accompanied the 

* Annual Report, G001. SUl'v. Can., vol. II. (N.S.), 188G, p. 41 J. 
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outflows of igneous materials there. The basin drained by the Famine 
River also contains numerous diorite or diabase rocks. Similar eruptives 
extend along the mountain ranges, especially the Stoke and the Sutton 
mountain anticline throughout the greater part of the" Eastern Town
ships." Dr. Ells has thus described them :-" Dioritic rocks are found 
at many points throughout the Townships, sometimes in masses 
of large extent, as in the Big and Little Ham mountains, and in 
the peaks along the western side of Lake Memphremagog; at other~, 
as bosses and dykes....... The largest and most important areas 
are found in a belt which can be readily traced from the Vermont 
boundary, north-east for over one hundred miles, crossing the Chan
diere River, and extending into the townships of Cranbourne and 
'Vare ...... . 

"The course of the principal belt is generally north-east, following 
the prevailing trend of all the formations; but in Cleveland and Ship
ton it assumes a transverse twist which also affects the pre-Cambrian 
and other formations in the vicinity, and changes the strike for SOIT.e 
miles in the townships of Wotton and Ham to an almost easterly course. 
The prolongation of the Melbourne and Shipton ridge, which i),PPat'
ently t,erminates at the Little Ham Mountain, after an interval of 
about five miles occupied by slates and sandstone~, reappears in the 
Big Ham Mountain, which is on lot 2, range XL, Ham, and rises boldly 
from the somewhat flat country around its base, to a height of 1150 
feet, forming a magnificent hill-feature in the landscape. Thence the 
diorites extend with a gradually curving outline to the north-east, 
crossing the road from South Ham to Garthby, and contiuuing 
through the latter township as well as the eastern part of ""VoHes
town, Coleraine and Thetford, where it is conspicuously marked by 
the large elevation of the Bull Mountain already noted ..... As in the 
Brompton belt, diorites are more prominent at the extremities, while 
the central portion is characterized by the presence of serpentines, 
which in this direction have a great development, especially in Coleraine 
and Thetford, with some large areas in Wolfestowl1, now of great 
importance as the seat of the asbestus industry .... . 

" Smaller areas of dioritic rocks are numerous. Of these, probably 
the most important is seen in the township of Ascot, where it traverses 
the area of the copper-bearing schists, extending from lot 19, range 
V., of Ascot, south-westerly at intervals to lot 27, range I V., Hatley. 
This belt has a considl:'ru.ble development in the vicinity of some of 
the copper mines situated to the south of Shel'brooke. Diorites of 
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more limited extent occur also on the line between 'Westbury a.nd 
Stoke, but the~e are of comparatively recent age, since they have 
altered the slates with which they a re in contact. 

"In the Megantic area in Olinton, Ohesham and Emberton, diOl'itic 
masses are also seen. Two prominent hills are noted , the one on lots 
10 and 11, ranges I. and II., Olinton, the other on lot 25, and adjacent 
range VII, Olinton. They are appctrently part of the chloritic slate 
series, and miLy belong to an earlier date than many of those of the 
central and western urea."* The probable age of the diorites has also 
been referred to on page 149 1. 

The superficial or areal dimensions of these clioritic masses is val'iable, 
dykes from only a few feet or yards in width to great masses, of the ~~~,r~ ~:''tsses 
extent of Moose Moun tain in Oranbourue (see Geological Survey map) 
being met with. In the OhaudiEll'(~ valley from the Oolway River and .Bras 
du Sud Ouest to the junction of the Du Loup, they are quite com mom. 
The Devils Rapids, just above St. Francis, 'are caused by one or more 
bands of these erupti ve rocks crossing the Ohaudiere valley. East of 
Jersey Mills, in Ste. Marguerite settlement, diorite bosses were 
observed. 

Further west, along the upper waters of the St. Francis and in the 
vicinity of Dudswell, as stated, diorites occur, and here gold has been 
m'3t with in the alluviums and also in the rocks. The great band of 
eruptives continuous with the serpentines and diorites of Ooleraine 
and Thetford, passes to the north, as has been shown by Dr. Ells. 

Gold-bearing rocks are thus found in a number of places associated 
with the great band of eruptives described. It seems to be also in rocks Ooincidence 

traversed by these that silver, iron and copper ores, chromic-iron, i~;~~~i~e~~d 
asbestus, etc., are met with, irregularly distributed in a broad minerul- erllptives. 

ized zone. So far as known, nearly all the precious metals and ores 
lie within this irregular belt, except such as occur near the New 
Hampshire and Maine boundary. 

Along the International boundary in the townships of Emberton, 
Ohesham, Woburn, Olinton, Ditchfield, and as far as Risborougb, gold 
seems also to have been furnished to the alluviums by the erosion and ~~L~~~ar 
waste of the Oambrian and pre-Oambrian rocks. Diorites or diabases International 

boundary. 
have also come up through these ancient rocks. Gold is reported to 
have been found in a quartz vein at or near the source of Little Ditton 

" Annual Report, Geol. Surv. Oan., vol. II. (N.S.), 1886, pp. 39, 40, 41, J. 



Source of 
Ditton gold. 

Primary 
source of gold 
of "Eastern 
Townships. " 

152 J SOUTH-EASTERN QUEBEC. 

River, also in Risbol'ough and Marlow in asso()iation with the silver or 
galena ores met with in these localities. The pre-Oambrian source of 
the gold, and the conditions of its origin, especially in relation to the 
pre:;ence of dioritic intrusives, appeal' to be :>imilo,r here to those of 
the great belt to the north-west described above. 

In the Little Ditton valley, which is almost "'bolly within the area' 
of Oambrian rocks, the source of the alluvial gold is problematical, 
unless it is derived from the pre-Oambrian of the Internati.onal bound
ary. Specimens from four of the quartz veins traversing Oambrian 
slates in this valley, assayed in the laboratory of the Survey, gave no 
traces of gold. As, however, the alluvial gold occurs most plentifully 
just above the bridge on the road which leads from La Patrie to 
Ohartierville, it would seem as if its sOUl'ce must be local, in 
the Oambrian rocks. The country is densely wooded on both 
sides of the river, and no explorations could be made beyond the 
valley. Towards the sources of the Ditton River, in Emberton, Ohes
ham and Olin ton, alluvial gold has, however, been found in the gravels 
south' of the limits of the Oambrian area. 

Oo-ol'dinating all the known facts respecting the conditions of occur
rence of the gold-bearing veins and the diorite group, it would f<8em 
that they have a very close relation to each other. At Dudswell the 
gold was found in an arko~e, possibly conglomeritic. In every other 
instance where it is known to occur, its invariable associates seem to 
be quartz and sulphides, and diorite rocks are met with in the vicinity. 
The coincidence between the belts of these eruptives and the districts 
in which traces of gold have been met with is, to say the least, 
remarkable. 

The primary source of the gold of the" Eastern Townships" seems 
therefore, to be the crystalline schists of pre-Cambrian or Huronian 
age, which were invaded by diorites and other intrusives and 
yielded material to the basal Oambrian conglomerates, and were 
also probably traversed by quartz veins. These schists baving fur
nished by their denudation a considerable portion, perhaps the chief 
portion of the materials constituting the Oambrian and later rocks, 
if they contained gold, it would be transported along with other 
minerals, and disseminated in a very fme state of division in the sedi
ments of Oambrian and Oambro-Silurian age. After the consolidation 
of the rocks, upheaval, crumpling, faulting and metamorphism would 
seem to have taken place, and the gold would probably be brought up in 
solutions in these and concentrated along with silica and the metallic 
sulphides in the faults and fissures, thus forming auriferous veins. 
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In the latest geological ages, subaerial action has oxidized and changed 
the rocks into soil (rotten rock) to considerable depths. The quartz 
veins and their contents would also suffer similar decay with the slates, 
sandstones, etc., and a great reduction of the surface undoubtedly 
followed wherever there was sufficient slope to allow the materials to 
bf) affected by drainage waters. In the removal and transportation of 
this sedentary material, whatever gold was in the quartz veins and 
in the products of rock decay would be concentrated in channels or 
river-bottoms in the gravels in which it is found at the present day. 

In the auriferous districts of south-eastern Quebec, there has thus 
been a prolonged concentration of the gold throughout several geological 
ages, by mechanical, chemical and other agencies, bt'inging it more and 
more into an available economic form, the latest being in the alluviums 
of the present river-valleys. The gold-content of these alluviums as 
it now exists, therefore, is really in the form of a residuum of the 
processes of denudation and waste, a large part of the metal having, 
doubtless, been entirely lost in a very fine state of c0mminution. 
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APPENDIX 1. 

The following,- statistics have been compiled from information 
furnished to Mr. E. D. Ingall, of this Survey, by Mr. Wm. P. Lock
wood, of Montreal. 

"Gold extracted by Wm. P. Lockwood from the first property 
acquired by him on the ChaudiEll'e, 1867-68, as shown 011 Robinson's 
map, while working to prove the continuity of the auriferous gravel, 
its course, width, depth, and average yield per acre. The yield was 
easily calculated at any point. The drives were 8 feet wide, and each 
set of timbers 10 feet long. Every 10 feet could be tried separately. 
The usual yield was from four to five ounces of gold for every eighty 
feet, say one dollar to one dollar and fifty cents per foot, or fully 
$50,000 per acre on this lead. In many places it was much above and 
in others much below the average. Comparing the total length of the 
drifts run at any time, and the total amount of gold obtained, Mr. 
Lockwood was enR.bled to make reliable estimates, many drifts run In 

to known barren ground not being taken into consideration. 

oz. dwt. grs. 
1868 to 1871. Lockwood & Co. from prospecting shafts on ::\Iiners 

Claims. . . . . . .. . . . . . . . .. ..... . . . . .. .... 1904 J7 15 
1868 to 1876. Lockwood & Co. from Lot 15 De Lery and Lot 8 St. 

Charles .... ..... . . . . .. .... 250 0 
1871 to 1877. Lockwood, from two 100·foot shafts with two set·s of 

imported machinery, heavy pumps and extensive 
buildings for permltnent works (destroyed by 
fire the 13th of .January, 1877-a total loss of 
835,000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 10 0 

1876 to 1877. Lockwood & Co. opened three shafts, and drives for 
150 men, complete and in perfect order, making 
large returns, when they were driven from thei,' 
work. Thirty·five men ill the month of October, 
took out ........ . . ..... .. .. 109 0 0 

1878. Lockwood & Co. opened three shafts Oll Lot 12 De 
Lery, with full working plant for Canada Gold 
Company, and obtained .. " .. .. 970 13 17 

1891·92·93. Lockwood & Co. from two shafts, OIlC inclined tunnel 
and tramway, obtained. . . . ... .. . . . . . . . . . . . . . 428 15 20 

3664 7 4 

" Copy 1)£ sworn returns of gold extracted from the property of the 
Canada Gold Co., from the 1st of July, 1880. 

St. Chal'Jeft, ilIcArth'lr Bros ..... . 
La Santa Anna ........... . . 

Lots 10 & 11. Th08. Richards. . . . . . .... . 

oz. dwt. grs. 
458 16 0 

2\J 10 
1625 13 
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oz. dwt. grs. 

De Lery, Lot 12. Grenville Mg. Co. of Ontario .. 41 7 10 
13. Clarence Gold Mg. Co .... . . ... 1311 10 9 

St. Charl"s 12. Geo. 'fhet'ien & Co .. ..... , . .. . GO 7 14 
De Lery, 13. Cameron, Gibson & King' ..... 56 G 20 

McDon:tld, Powers & Potvin .. 17 10 0 'failings 
14. Chas. Lionais .. .. ... .. .. , . . 27 6 20 

Bea-lice Mg. & Milling Co ...... 3~4 1 2 
15. John ::HcRae . . 45 7 11 
16. East Branch Co .... 12 16 12 

Beribe & Cie ... .... 3 19 15 
17. Chaudiere Mg. Co ... 0 17 10 

7 & 18. S"nds find Spaulding .. 4 2'3 
18. Victoria Co .......... . ..... 2 f) 19 

. " 20. ,Tas. Reed .,., •••••••• 0' 3 8 1<1 
St. Charles, 12. Om\sime Dian ..... 3 )6 \i Ta.ilings 

13. Hugh i'd. Gilli s .. ... .... .. " 11 10 
J mtn Lpfebre . .. . .. , 1 <1 12 
A. Walker .... 9 ., 4 -;2 

" 12 & 13. K Fenton .. 24 7 0 T"ilin!"s 
Devil's Rapids, L. Blanchet .... ... ... . .. . .. 1 1 0 
St. Oharles, 11. J as. Forgie .... .. .,'" , ....... 114 14 11 

Gilbert Tomlinson ..... . .. . .. 118 0 5 

" 11 & 12. St. Onge & Cie. , ... 1001 13 13 
Powers, Brack & Co 1 13 6 Tailings 

De Lery, 13. V. Coupal & Co ...... 10 3 20 
18. L. Gendreau ... . .... 22 14 1 

1st Range, .Tohn McNiohol! ........ 4 0 0 
Riviere des Plantes, Billy POlllin & Co .. . . . 8 0 6 
St. Charles, Lot 12. C,lnada Gold Co . .... 3306 H 21 
Gold dust and nuggets bought by Ren3uJt, Potvin and 

others from parties working within limits ..... " . '" 284 5 0 

Certified 8th June, 1887, 

(Signed) H. J . • T. DUCHESNAY. 

J'. G. 11. D. 

(Copy.) 

"Gold extracted .. .... from the grounds of vVrn. p, Lockwood & 

Co., from 1876 to July 1st, 1380, by the persons named as follows:-

1876 to 1877 Sands, Oldson & Millet', three of Mr. Lockwood's 
regular workmen, from lot n, St. Charles, re-

oz. d wt. grs. 

ported in the first five months .... ........ ..... 205 18 5 

Made no returns afterward", but obtained at Jeast .. , 200 o o 

Total .... 405 18 5 

or 87,290 
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1876 to 1877. Gold obtained as a bove ~(;ated by Sands, Oldson ",nd 
Mi lIer, valued at. . . . . . . . . . . . . ........ . 

1876 to July 1, 
1880. J acl< St. Onge, one of Mr. Lockwood's foremen, 

1877 to .f uly 1, 

who worked for him 8 years, joined his brother 
and six miners, and having mado arrangements 
with farmers for land on Lot 11, St. Charles, ob· 
tained Government licenses and show a return of .. 

1880. The St. Onges commenced working on Lot 12. They 
wero holders of Government gold mining licenses, 
and st:1ted that they won in gold ........ . 

'fhe ground worked was about four acres, which 
shows the average yield of g'old, as reported by 
Mr. Loekwood, to be about 850,000 per acre for the 
main Gilbert lead. 

The St. Onge Company stated that they took out, 
with forty men, abou t 8 ounces of gold pf,r day, or 
an average I)f 83.60 per mn.n. 

In addition to the above the sworn Government 
returns from Jllly 1st, 1880, to 1885, show a produc· 
tion of....... . . . . . ............... . 

Total. 

157 J 

1> 7,290 

8 75,000 

8100,000 

8160,516 

::3 432,806 

"Before July 1st, 1880, many of those working on Mr. Lockwood's 
grounds made large returns, but it was not possible to arrive at the 
facts. The Beauce Mining and Milling Co., and C. W. Kempton, 
.lYLE., in theil> pamphlets state that, previous to 1881, ~~400,000 worth 
of gold was taken from three·fourths or an aCI'e on lot 14, DeLery. 

"A number of other companie~ wrought between lot 11, St. Charles, 
and lot 15 DeLery, but it was not possible to obtftin any account ofthe 
gold they obtained, until Flynn's Mining Act of 1880, came into 
force, or . ..... until the courts in December, 1883, declared the 
DeLery title valid. 

In addition to the foregoing statement of the g0ld production of 
the Gilbert, Mr. Lockwood shows a receipt from the U. S. assay office, 
New York, for gold bullion of the value of $1,194.96, deposited there 
in 1892. 
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APPEN 
LEVELS OF GOLD WORKINGS, GILBER'l' 

The datum of these levels is the junction of the Gilbert and the 

2 
(~ . 
~~ 
o·~ Depth Depth Depth ------.--
Ul Q) No. of shafts-Lots-· of to pay to bed River 'fop fD S 0011ces~jons. shaft . gr[l,\,el. rock. opposite of 
~ ~ 1 shaft. shaft. 

- - - - ---- - - -1---------1---
ft. I 

St. Char-les. 

~}Lot 8 ...... 
1 Lot 8 .. ,' 

11 2" 
6 3 , 4 

5 4" 

St, Charles. 
5 Lot 7, 

!X" 
I 6 " 

5 6 ~ ... H 1613" .. .. .. .... 
St. Charles. 

f 
I 

CLot 9".",', .. . ,", . . 
D 10 A Lot 9" 

8 7 " 

St.Onge 
Sands & 
Co. 

St, Charles, 
Lot 11 .. , .. " 

" 

4 8 Lot 12, ......... .. .. 
6 9 ".,', .. , .. , . 

10 10 ,.,." .. .. ,.,.'. 
38 11 .............. .. 
42 12 .'., . . ..... ,., .. 

13 ........ .. .... .. 

8 14 Lot 13 A " .. ..... ' l 
"B J 

DeLeI'Y· 
22 J Lot 13,.,. , ,' ., 
5 2" 

Miners' Claims, . , 
Lot 12., 

IS, 
18 .. 
23.. .. ......... 
24" ' 

* Approximate elel'ations. 

ft. 

12 
12 
44 
54 
38 

ft. 

11 
11 
44 
54 
38 

35 
64 
33 

:15 
I 64 

100 
83 I' .. ~~ 
12 
21 
70 

37 
38 

60 
9 

25 
60 
64 
40 I 
67'61 
78'S 

27 

79 
40 

69 
78 
78 

none. 

56 

none. 

none. 
52 
58 

5(; 
6S'S 

none. 

61 
31'6 

56 
55 

ft, 

12 
12 

97 

70 

63 

37-;;-

ft. 

206'5 

13U'O 

156'0 

201'5 

201'0 

(;0 208'0' 
9 212'7" 

25 212'7 
60 212'7 
64 212'7 

65 'S 201'5 
76'6 218'5 

27 

63 246 
35'6 24S 

69 278'7 
78 274'0 

ft, 

150'0 

161'5 

239'0 

21S' S 

212 
218', 
222 ' 7 
250'7 
253'0 

273'0 

272 
249 

322'7 
:327'0 
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DIX II. 

RIVER, CHAunn'mE DISTRICT, QUE. 

Chaudiere rivers, approximately 515 feet above sea-level. 

A13QVE DATU,!. 

'fop of Bed River at Remarks. 
pay rock. nearest 

gravel. point 
levelled. ------ --1------·------------

ft. ft. ft. 

118 ' 6 

' j ' 

::~~o: r ::: : :: 

: : -- : : :: } 'l'hestl shafts 4 to 5 ft. above ri "1'1', on sma 
.... Not bottomed, struck water and filled. 

do do do 

'" '1 .. . . 

I 
I 

'j 
.. . ! 

i 

do 
do 

clo 
do 

do 
do 

88' [) 64' 5 . . . Ovel'Howed. 

183'5 

none. 

none. 
198'7 
195' 0 

206'6 

211'0 
218'4 

176 '5 

178 '3 

152 
209'7 
197'7 
190'7 
189 '7 

, . . . .. ' . Not bottomed, works dest!'Oyecl by lire. 

· , ' , . , ,. A. Lockwood & Co., N o. l. 
, ... ,., . " "No.2, about same as No. l. 
, , ... , .. Drifted from shnft into the hill to the lead. 
· , .. , , . , Tunnelled into hillside D,oove the ditch, "bout 15 ft. above 

river, and sank slmft to bed-rock. 

· .. . , ' .. 4 ft. Test shaft . 
. ' ... ,' A L . & Co. N o.3, neal' li ne of 11 & 12abo\1t same a·s1 & 2. 

196 '6 W. P. L., near line of 12 & 13, 

21.8'5 

}NO particulars. 

209 246 
214'4 246 

Depth of shu.rts f!'Om top of timbers 82 ft. 
do do do 43 ft. , cha,inage 202' 3. 

to here. 

266'7" 253 T' .. ... .. N. B. Line of 15 & 16. 
272'0* 249'0" 
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The foregoing table is incomplete, the data for some of the shafts 
not having been furnished. There are also some discrepancies, noted 
by Mr. lngall on the MS. in his possession. Taken along with Mr. 
vVm. P. Lockwood's repol't quoted in previous pages, however, it gives 
a number of valuable details regarding the old workings of the Gilbert 
valley, now all filled in and Closed. 

APPENDIX III. 

Notes on the chainage and levels of the Gilbert River, St. Francois, 
Beauce county, Quebec, by Arthur I,ockwood. 

The datum is the junction of the Gilbert River and the Chaudiere 
515 feet abo\'e sea by aneroid, based on the height of St. ]?ranco:s 
station, Quebec Central rail way. From this point also the chainage 
was reckoned, following the sinuosities of the river. 

Chainage and Levels fl'om the mouth of Gilbert River to Lot 15, 
DeLery Concession :-

East line of 1st rang-e, N.E. .. . ..... . .. . ... . . . . 
Lot 7, St. Charlps conce~s ion . . . . .. .. . ........... . . . . ... . 
J llst below mOllt.h of Caron Creek.. . . .. .. . . ..... . .. ... .. . 
Lot 10, St. Charles, cances.i(ln ... .... ...... . ..... . . . . .... .. . 
"11," " ....... .. . . .. .. . .. .. . . .. . . .. . . 
" 13, Dp.Lery ..•........ , ... . .. . ....... . 
"15, ,,, ... . .... .... . ...... . ... . 

Ch(l,inage. Levels. 

ft. 
8,142 

11,415 
11,540 
14,297 
16,346 
19,713 
22,462 

ft. 
130'6 
151'2 
156'5 
181'2 
2m'3 
224'0 
278'7 

From Lot 15, DeLery Concession, to the Cranboume line :-

___________ Ch'i".,.I. L",l •. 

:Mouth of N.R Branch, Lot 16. DeLery. , . , , ... , . , . , . , ... , ... 
Line of Lots 16 and 17, DeLery.", ..... ,." .. ,.,"', .... ,., 
Foot of American Gold Mining CO.'6 works, F. 'Wadsworth 

&, Co., Lot 18 ......................................... .. 
Line of Lots 18 and 19, DeLery. , . , , , .. , , 

At line of Lots 20 and 21, DeLery, } ¥~~t ~! c1:,;m: : : : : : , : :: : : 
Line of Lots 21 and 22, DeLer), ... . , . . , , , , . . . . .. . , 
Foot of falls .. ,',.... . . .... , , . , . . . . . . , .. _ , . , , 
Top of falls. " ... ,. , , .. . .. . , . , , ... ,., ..... ,"" "",., 
Foot of falls and rapids a.t saw-mill , about line of Lots 22 and 

23, DeLery.", ... . ,. ". ,' " ,. , ', ." . ,. ,.' , ...... ,', 
Top of falls and rapids above mentioned, " ', ., . ,", ... " .. , 
Foot of small falls, Lot 25, DeLery, . " . . .. , ... , , , , , , . , , ... 
Lower side of bridge at road between Lots 25 and 26, DeLery. , 
About line of Concession Chaus.egros.,." " " .. , . , , . , , 

" " "St. Gustave ...... .............. . 
L ower side of Lot 31, Fraser, S.E ..... " , . ,'.. , .. ... , • . , 
On hill at Atkinson's dam, Lot 43, :Fraser, S,E.",. , .. . .. '" 
Head (If swa.mp at Cranbourne line ... ".,." . . .... ". , . . , . 

ft. ft. 
22,669 281'0 
23,067 ........ . 

23,992 307'1 
24,529 314'5 
25,8Hl 349'5 
25,819 353'0 
26,752 363'3 
27,091 360 '5 

372'1 

28,326 387'5 
28,400 399'2 
29,425 415'8 
29,926 423 '5 
32,121 445'9 
37,58G 534'2 
40,572 

I 

616'2 
46,911 709'9 

720'0 
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" 14, 

" 17, 

19, 

" 27, 

28, 

" 53, 

,. 115, 

ERRATA-PAR.T M. 

line 23--" north-east. " read" north-we:it. " 

" 
" 
" 

" 

17 -" were" re:1.d " the furnace was." 

29-" south" reil.d " east." 

14-" Borestown" read" Boiestown.' 

27 -" showing " read" showed." 

" 32-" east" read" nOl'th." 

" 5--" north-eilst " read" west." 

" 12-" Tattagouche " read" Tete a. Gauchn. 



To 

DR. Guo. M. DAWSON, O.M.G., F.R.S., 

J)i1'(JctoT Geological SU1'vey of Canada. 

Sm,-I have the honour to submit the following Repol' ~ upon the 
Mineral Resources of New Brunswick, made in compliance with your 
instructions received May 26th, 1897. 

The data upon which the report is based have been derived in pat·t 
from the published reports of members of the Survey staff' and others, 
from information furnished by persons engaged or interested in mining 
operations, and finally from observations made by myself during the 
past season with a view to obtain the latest facts bearing- upon the 
subjects discussed. 

I would desire here to return my thanks to the many persons by 
whom aid has been rendered, more particularly to Hon. A. T. Dunn, 
Surveyor General of New Brunswick, and the officials of the Ot'own 
Lands and Mining Departments at Fredericton, for lists of mining 
licenses issued, and other information; to O. J. Osman, Esq., M.P.P., 
manager of the Albert Manufacturing 00., for an historical and des
criptive sketch of the extensive operations in the manufacture of 
gypsum at Hillsborough, Albert county; to Major Alfred Markham, for 
valuable information relative to the mining of manganese; to Messrs. 
Milne, Oout.ts & 00., St. George, for information relative to the growth 
and conditions of the red granite industry; to Mr. R. P. Hoyt, of 
Hillsborough, for particulars of the deposits of bog-manganese recently 
opened at Dawson Settlement, Albert county, and the conversion of 
this material into briquettes for use in steel manufacture; to Mr. O. E. 
Fish, of Newcastle, Northumberland county, for data regarding 
the manufacture of building-stone, grindstones, etc.; to Robt. McMahon, 
of Grand Lake, for information respecting the working of the coal 
mines of Queens county; to Mr. Oharles Boardman, of Oalais, Maine, for 
data and othet' assistance in connection with the nickeliferous 
pyrrhotite deposits ai St. Stephen, Oharlotte county; and to Prof. W . 
F. Ganong, of Smith Oollege, Northampton, Mass., for facts relating 
to peat-bogs and siliceous deposits in different parts of the province. 

I have the honour to be, Sir, 
. Your obedient servant, 

March, 1898. L. W. BAILEY. 

N OTE.-Some further data, obtained during the summer of 1898, have 
been added by Professor Bailey to his Report as presented in March 
of that year. 

1 



N oTE.-Unless otherwise stated, the bearings tn this report a?·e all 

referred to the true meridian. 



THE 

MINERAL RESOURCES OF THE PROVINCE OF NEW BRUNSWICK . 
. ~ 

INTRODUOTION. 

If the past history of mineral production in New Brunswick be N~\V Bruns: 

I 'd d thO . . I b I' d . h h IVlCkasamm-a one conSI ere, IS province certam y can not e c alme Wit trut er>1,] producer. 

to be a country of great mineral wealth. Indeed, if we except build-
ing stones and other materials applicable to construction, such as 
gypsum, lime$tone, brick-clays, etc., there are but four substances 
that, in the whole history of the province, have been the basi~ of 
anything like extended 01' successful mining operations, viz., coal, 
iron, ma,nganese and albertite, and of these one only, namely, coal, is 
at the present time actually being worked. 

Is the conclusion, then, to be drawn that New Brunswick is with
out useful minerals, or that, its limited supply being already exhausted, 
there is no rea,son to hope for anything further in this direction in the 
future 1 

The question would under any circuIllstances be an important one, 'fhe impor-

b · . II . . f th f h 1 '1 h d f h tance of the . ut IS specla y so m view 0 e act tat, W 11 e t e pro ucts 0 t e subject. 
forest, upon which the province in its earlie!' history depended so 
largely fo!' support, are rapidly becoming reduced in quantity and 
value, the tracts which are being defore.sted are to a large extent un-
suited for agriculture, and hence, unless something can be found 
beneath the surface to replace the deficiency, the revenues of the 
province must suffer considerably. 

In endeavouring to answer the question proposed, everything 
which either directly or indirectly bears upon it, is deserving of 
consideration j and viewed thus comprehensiyely, a number of facts Favourable 

are brought to light which go far to give a much more favourable view facts. 

of the situation than would at first seem possible. Among these the 
folluwing are the most important:-

1. The variety of useful products actually observed in New Bruns- Variety of 

h f f minerals wick.-These include :-among metallic ores j iron, in t e orms 0 found. 
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hrematite, limonite and magnetite, besides pyrite and pyrrhotite 
manganese, as pyrolusite, mangantite and wad; copper, as native 
copper, and various sulphides; lead, as galena, usually with 
a small percentage of silvet·; zinc, as blende; antimony, as 
native antimony and stibnite; nickel sulphide, in pyrrhotite and ser
pen tine; bismuth as a sulphide; and gold. To these must be added, 
among substances affording combustible products, bituminous coal, 
anthracite, bituminous shale, cannelite, albertite, petroleum and peat; 
among materials fOl' construction, granite (gray, black and red) free
stone, slate, limestone and marble, gypsum, clays and sands; besides 
graphite, salt, infusorial earth, silica, fire-clay, mineral water, etc. It 
is true that many of these substances, especially in the case of metallic 
ores, are not knowu to occur in other than small amounts.: but the " 
fact of their occurrence at all is importltnt, in rendering it at least 
possible that anyone of the substances enumerated may hereafter be 
found in profitable quantities. 

2. The number and character of the geologiwl jon/lations rer;resented 
in the province.-These include all the subdivisions of the geological 
scale, from the earliest Archrean to the Trias; while those formations, 
such as the Laurentian, Huronian and Cambrian, which elsewhere are 
usually most productive of metallic ores, and the Carboniferous formation 
yielding coal and related products, are among those which occupy the 
largest areas. As regards the former, it is also important to notice 
that the beds representing them have very generally been subjected to 
profound disturbance with its accompanying metamorphism; or, in other 
words, to the conditions most favourable to the occurrence in them 
of useful minerals and ore-bodies. The general resemblance and 
probable equivalency of some of the most important of these groups of 
strata to those of the bordering provinces of Quebec and Nova Scotia, 
as well as the state of Maine, all of which have proved more or 
less productive, is not ~vithout significance in the same direction. 

3. The distribution of useful products.-The occurrence of many of 
the mineral products above enumerated, not at one or two points only, 
but over large areas, is worthy of notice. Thus the iron ores of Wood
st.ock extend through the greater part of Carleton county; copper ores 
characterize the Archreun rocks of the southern coast. along the whole 
length of the Ba.y of Fundy; bituminous sha.les, with more or less of 
albertite, extend from Apohaqui, Kings county, almost to Dorchester, 
Westmorland county; the coal of the Newcastle basin, Queens county, 
though thin, covers an area of about 100 square miles, and outcrops, 
which may represent the same seam, are found over almost all parts of 
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the Carboniferous area, or a tract equal to one-third the entire super
ficies of the province; manganese is found at not less than six widely 
separated points, and antimony in at least two localities quite remote 
from each other. 

4. The possible concealment of economic minerals by soil and f01'ests Conceal men 
, . lIb J . . 'nTh'l h f 'hv fore.,ts .. , togetlteT wttn tlte a sence oJ systemattc p?·ospecttng.- l'Y 1 e t e acts ' . 

above enumerated are, as stated, distinctly favourable to the existence 
within the province of useful minerals, the circumstances here alluded 
to go far to explain why such possible existence has not, except in ft 

few cases, been definitely confirmed or disproved. It is only necessary 
to examine a good map of the province to see that large portions of it:; 
extent, including just those districts whose geological age and chamc-
ter would point them out as most likely to be productive of useful 
minerals, are still covered with unbroken forest, and hence are rarely 
visited except by those whose training and occupations would be little 
likely to make them dose observers in this direction. These tracts Ab,ence of 

have, indeed, been traversed by the members of the Geological Survev sy"tell1at~icg 
J prOHpec In • 

staff in various directions, and attention has been continultlly given by 
these gentlemen to the possible OCCUrl'ence of useful products along 
such lines of traverse; but the main work of the explorers has been 
the determination of the age and character of the formations repre-
sented and the delimitation of their boundaries, rather than that of 
systematic prospecting, for which they have only paved the way. It 
is still true that very little of such prospecting has been done, and in 
its absence it would be wrong to assume too hastily that nothing 
worthy of discovery exists because so little has yet been found. The 
probabilities point strongly to an opposite conclusion, and one of the 
main obj e~ts of thi::; report will be to suggest methods and directions 
through which, it is hoped, the present uncertainty may be removed, 
and the province mll.y attain, to a much greatel' extent than at present, 
the position of a mineral producing country. • 

The considerations above given afford a basis for the method of Subdivision of 

treatment adopted in the Report. A short account will first be given report. 

of the general geological structure of the province, and of the areas 
likely to be productive respectively of metallic ores, of carbonaceous 
materials, of granites, of freestones, of limestone, salt and gypsum. 
In a second division of the Report, full details will be given of the ex-
tent and mode of occurrence of all useful products so far obRerved, 
with particulars I1S to the history, development and output of all such 
as have been or are now being profitably worked j and in a third 
division some suggestions will be made, which, it is hoped, may help to 
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awaken new interest in the subject on the part both of the government 
and the people '0£ the province, and possibly lead to results of which 
the outcome cannot now be anticipated. 

ECONO~JlC GEOLOGY OF NEW BRUNSWICK 

The following is a summary of the geological formations represented 
in New Brunswick, with a brief statement of their distinctive features, 
their distribution and the minerals which they afford ;'Y, -

1. Laurentian.-l.'he rocks referred to in this system are, so far as 
known, confined to the area of the southern counties, where they form 
a belt of land intersected by the St. John River between F airville and 
the Kings county line, stretching thence westward to Musquash 
Harbour and Lepreaux, and eastwardly along the southern side of 
the Kennebecasis River, and near the line of the Intercoloniu,l Rail
way, to and a little beyond the mouth of the H ammond River. 

The rocks included under this system are ail highly crystalline, 
the lower portion, of unknown thickness, consisting chiefly of coarse 
gnei~s and granite, while the upper, estima ted as having a thickness of 
over 1000 feet, exhibi ts a succession of quartzites, states, limestones 
and dolomites. These beds are greatly folded and faulted. 

The economic products afforded by the Laurentian rocks include 
granite, limestone (extensively quarried and calcined), graphite and 
magnetite. 1:lerpentine occurs, and in places carries Ilmall veins of 
as best us. There are also veins of argentiferous galena, apparently 
small, but which have not yet been fully proven. 

2. Huronian.-The rocks distinctly referable to thill system ate also 
confined to southern New Brunswick, where they occupy extensive 
areas in the counties of St. John, Kings, Queens, Albert and Charlotte. 
With the exception, indeed, of the small Laurentian tract already 
noticed, and belts of intrusive granite such as constitute the axis of 
the Nerepis Hills, all the prolllinenL ridges of the counties named are 
composed of HUl'Onian rocks. In the northern part of the province, 
about the head-waters of the Tobique, :M:iramichi and Nipisiguit rivers, 
are other considerable areas which are almost certainly Archrean, and 
probably Huronian, but of which the age has not yet been indisputably 
fixed. 

"New Brunswick "as been g-eologi ca.Ily mapped on D. s(:ale of four mileg to one 
inch. Ti,e a reas covered by the l'espective sheets is sho\\' n on the ind ex map accom· 
panying this R eport. The surface geology and extent of forest are shown on a second 
series of sheets, of which t·en have alren.ely been issued. These are al so indicated on 
the index map. The pric'c of the a bove map-sheet , is ten cents each. 

" 
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The Huronian rocks of the southern counties consist very largely of Ohal"l1cter. 

volcanic materials, in the form of amygdaloid, felsite, ash-rocks and 
breccias, v!Lriously mingled with aqueous sediments such as conglome-
,rates, sandstones, slates and some limestones, all metamorphic, and all 
showing evidence of profound disturbance. The thickness of the for-
mation is very variable, but!Lt its max imum C!Lnnot f:~ll far short of 
10,000 feet. In the northern coun~ies, the lithological !Lspects !Lre 
somewhat similar, but the strata embrace a larger proportion of schists 
and fel sites, with less of the more obviously volcanic materials. 

The rocks of the RUl"Onian system, are here, as elsewhere, very gene- :\Iillerals. 

r!Llly ch!Lracterized by the presence of useful minerals. Veins of mag-
netic iron are a commoll feature in cel·tuin members of the system, 
whilein othel's are found cOllsidemble deposits of specular ore, hmm!L-
tite and siderite. The Hickel-bearing pyrrhot,ites of ~t. Stephen are in 
rocks which are prob!Lbly of this age. To the su,l1le system also belong 
the numel"OUS veins of coppel' ore found [to various points along the 
north shore of the Bay of Fundy as well as in the interior, the Huro· 
nian being in fact the copper-bearing series of New Brullswick, recall-
ing in this, as in many other respects, the copper-bearing rocks of the 
".Eastern Townships" of Quebec. 

8 . Cambrian (md Cambro-Silu?·ian.-For the purposes of this Report 
the rocks of these two syst€'ms may we·ll be considered together, for 
although in southern New Rrun8wick the existence of both has been 
·clearly shown upon the evidence of fossils, the areas known to be 
occupied by the Cambro-Silurian rocks are quite insignifiCant; while in 
the northe1'll part of the province, though the districts referred to this 
latter system in the reports and maps of the Sur'vey are IHl'ge,distillctive 
fossils have been found at a few points only, and it is now thought 
probable, that the larger part. of the region so referred is in reality 
C'lmbrian. In subsequent references therefore the htter term alone 
will be used. 

The Cambrian rocks of sou thern New Brunswick, occupy relatively Distrihution 

.bu t a small area, beino' confined essentially to three parallel trouO'hs, of in southern e 0 N_ 
which the first crosses St. John harbour, and thenco extends e!Lstw:1rd Brunswick. 

by Cold brook and Loch Lomond to the Hammond River in Upham, 
the second is represented in isola ted patches in the valley of the Ken
nebecasis, and the third is confined to the valley of the Long Reach, 
chiefly along its northel'l1 side. The strat!L are mainly dal'l{-coloured 
sla.tes and sandstones, with SOllle coarse red sedimen ts beneath , but as 
far as known, contain no minerals Or rocks of economic impol·tance. 
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The supposed Cambrian (possibly Cambro-Silurian) rocks of the nor 
thern counties, have a much wider distribution, being found in two 
principal belts which, upon either side of an extensive granitic axis, 
stretch completely across the province from the Maine frontier to ~he 
Gulf of St. Lawrence. The width of these belts, as fully indicated in 
the published maps of the Survey, is subject to considerable variation 
(ranging from three to twelve miles) but the na,tnre of the strata is 
much more uniform, the rocks of the systelll consisting, as in the 
southern counties, mainly of slates and hard sandstones or quartzites. 
which are very much alike wherever found, except that in approaching 
the granite they become more highly metamorphic, taking the cho.rac
tet· of fine gneisses and mica-schists, in this as in other respects bear
ing a very close resemblance to the rocks of the gold-bearing system of 
Nova Scotia, which are in like manner doubtfully referred to a Cam
brian horizon. 

From an economic point of view, the strata in question are among 
the most important to be found in the province. Long since compared 
by Sir Wm. Logan with t.he rocks of his Quebec group (now known to 
contain both Cambrian and Cambro-Silut'ian strata), they are, like that . 
group, largely metalliferous, and constitute areas that, already to· 
some extent productivc, are those in which future developments of im
portance are chiefly to be looked for. In these rocks are included ores 
of iron, copper, manganese and lead, in Gloucester county j of copper 
in Carleton county, and of antimony in York county j while it is 
also in the area which they occupy that many of the reported discov
eries of gold hitve been made. The rocks are throughout highly dis
turbed and in places abound in quartz veins, many of which contain 
mispickel or other metallic sulphides. 

Silu1·ian.-The rocks of this system have a wide distribution in 
New Brunswick, but are relatively unimportant from an economIC" 
standpoint. 

In the southern part of the province they are found skirting the 
borders of Pa.ssamaquoddy Blty and portions of the valley of the St. 
Croix River, whence they extend eastward in two main belts, one on: 
either side of the N erepis gntnite range, to the St. John River. The 
strata are chiefly slates and sandstones, largely associated with volcanic 
products, but with the exception of some rocks available for construc
tion or for decorative purposes (slates and porphyries) afford few if any 
materials or a useful character. 

In northern N ew Bt'un~ wick the Silurian rocks are widely spread, 
covering most of the area included in the counties of Victoria, Mada-
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waska and Restigouche, with portions of York and Gloucester, and 
determining a district of remi1rlmble fertility and valui1ble fvrest 
growth. They are interesting economically chiefly as containing the 
iron ores of Oarleton county. Small veins of galena are occasionally 
met with, as well as beds of limestone, and drift gold has been report
ed from localities within the district. 

Devonian.-The Dfwonian rock~ are confined to small areas in St· Deyonian 

John county, such as the :iYIispeck valley and Lepreau basin, and 
(probably) to a somewhat larger tract lying just south of the central 
coal-fieJds in Queens and Oharlotte counties. The impure anthracites 
of Lepreau, together with slates and Hags in the county Jast named, 
are the only mineral substances of iuterest. 

Lower Carbonife1·ous.-Though geologically but a subdivision of the 
Oarboniferous ~ystem, the formation designated as Lower Oar
boniferous is in New Brunswick, as in Nova Scotia, strongly differen
tiated from the proper Carboniferous or Ooal Measure rocks, by dis
similarity of character and origin, by difi'el'ence of fossils, and by at 
least a partial unconformity. The contrast as regards economic miner
als is equally marked and important. 

In the Routhern counties, the Lowel' Oarboniferous rocks, usually Distribution. 

readily recognized as consisting of coarse red sediments, whicn are 
mOI'e or les~ calcareous and contain marine fossils, occupy large areas 
in Kingg, Albert and Westmorland countie~, with smaller areas in 
Charlotte. In central New Brunswick they are mostly concealed from 
view by overlying 0011,1 Measures, but appear as a rim or margin to the 
latter around almost the entire extent of the large triangulal' tract 
which these Ooal Measures cover, beside occasionally protruding through 
them. In northern New Brunswick they cover a con~iderable tract 
in the valley of the Tobique River, with smaller areas on the Beccagui-
JUec River in Oarleton count}.', and on the shores of Bay of Chaleurs. 

The useful minerals of this formation are numerous and important, Useful 
. I d' b" h 1 l't d lb t ' t 'th minerals. Inc u l11g Itummous s a e, canne 1 e an a. er 1 e, Wl some 
petroleum, in Albert county; the extensive gypsum (plaster) deposits 
of the same county and of Kings, with associated bitnminoui> limestone; 
the manganese deposits of iVlarkhamville and J orclan mountain, (Kings 
county); Shepody Mountain, (Albert county), and Quaco, (St. John 
county); the salt and other mineral springs of Kings county; the 
gypsum deposits of the Tobiql1e River in Victoria county. 

CaTbonife?·olM.-The rocks of the Coal Measures covel' nearly OD8- Dist ributiun . 

third of the entire area of the province, but owing to their generally 
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hor'izontal attitude have, with large surface extent, apparently but 
little thickness and but little coal. The principal tract is in the centre 
of the province, in thp, form of a triangle, of which the apex is at 
Oromocto Lake, Itnd thc buse along the so-called "North Shore," 
between Bathurst and Cape Tormentine, there becoming continuous 
with the coal formation of Nova Scotia. Smaller areas occur in Kings, 
Albert and '\Vestmorland counties, as well as along the shore of the 
Bay of Fundy in St. J olm county. In the last-named instance,; the 
beds are, as a rule, more highly disturbed, but still usually without 
evidence of much thickness or of workable coal-beds. 

The subject of the occurrence of coal will be more fully considered 
later in this report. 

Besides bituminous coal, the Carboniferous rocks afford valuable 
building materials, such as freestones of gray, purple and olive colours, 
also grindstones, stones for pulp-mills, fire-clays, etc. 

'l'riassic.-The rocks of this age, in the form of soft, red, friable 
sandstones, as occurring on the mainland of New Brunswick, are con
finp,d to small tracts along the Bn,y of Fundy shore, chiefly in the 
vicinity of Quaco. They are without economic interest. 

On the island of Grand IVfanan, the volcanic beds of the same system 
are largely displayed, and may in the future become useful for road
making; but, with the exception of nodules of native copper, too small 
and infrcquent to admit of profitable removal, they contain no min
ernls of val ue. 

(]nmite.--Very large areas in New Brunswick are occupied by this 
rock. Two main belts may be distinguished, of which the more 
northerly and larger crosses the central part of the province from the 
St. Croix River, north of Vanceboro, to the Nipisiguit River, but with 
much irregularij-y in detail, while the second, or southern belt, also 
somewhat irregular in outline, forms the axis of the Nerepis Hills, and 
extends fl'om tbe St. Croix River, below St. Stephen, to the St. John 
Ri vel', at Spoon Island. Smaller areas are met with in the Quaco Hills 
in eastern St. John and Albert counties. 

These granite~ present much variety of colour and texture, the red 
granite of St. George being tlspecially noteworthy. They do not carry 
ores of any kind. 

Pleistocene.-Under this name are comprised the superficial deposits 
of sand, gravel and clay distributed over the preceding formations as the 
re8ult of glacial, marine or sub-aerial action in post-Tertiary and recent 
times. In the same connection occur deposits of so·cn.lled infusorial 
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earth or" tripolite", deposits oE silica, not of organic origin, and beds of 
peat" The clays are available for the manufacture of bricks and pottery, 
the silica and tripolite as abrasive material and in the manufacture of 
dynamite, the peat fOI' use as fuel and the manufactul'e of moss-litter, 
The materials employed in the macadamizing of streets and highways 
are also largely drawn from this source, 

IRON. 

The ores of iron found in Now Bl'unswick include the hrematites and Iron. 

limonites of Otl-rleton county j hreIDl1titos and specular ores of Black 
River and yVest Beach, St. John county j magnetites found in westem 
St. John and Oharlotte counties j with deposits of hog-iron from 
\'arious localities. 

Ores of Carleton Gounty,-As these have been very fully described, 
iOn previous reports of the Survey, only a brief summary of the facts, 
with references, will be given here, 

What are commo-nly known as the Woodstock hrematite beds. were Woodstock 

first brought to public notice in the year 1836, by Dr. 0, T, Jackson, ores-
of Boston, in connection with a geological survey of portions of the 
State of Ml1ine, then being made by him. Subsequent explorations, 
made by the officers of the Oanadian Geological Survey and others, 
showed that these beds, probably in more than one belt, extend across 
the principal part of the county of Oarleton, * but have their gn'!atest Distribntiollt 

thickness and are most readily accessible in Jacksontown, about three 
miles north-east of the town of Woodstock, They are here, as else-
where, associated with a series of slates, usually bluish or grayish in 
colour and highly calcareous, but, when in connection with the iron 
ores, commonly becoming more or less reddish or greenish. At various 
points, though not at Jacksontown, the slates arfl associated with beds 
of limestone, and in both are contained fossils showing them to be 
members of the Silurian system. Their exact horizon bas not yet been Age. 

certainly fixed, but it is probable that they are of about the same age 
as that of many of the iron.bearing beds of Nova Scotia, i. e. near the 
summit of the Silurian, 

As seen at Jacksontown and vicinity, the ore-beds are quite numer- Nature of 

ous, having a thickness ranging from one foot to sixteen feet, and are ore-beds. 

conformable to the inclosing slates which usually dip north-westerly at 
an angle of 85', although in places much contorted. Individual beds, 
however, when followed, are found to exhibit notable variation in 
width. In places they contain considerable quantities of manganese, 

·'Annual Report, Geol. Surv, Can,. vol. 1. (N.S,). 1885, p, 20 G, 
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which also often gives a black colour to the slates, while occasionally 
green stainings indicate the presence of copper. Slickensided surfaces, 
indicative of shearing and vertical displacements, are not Ullcommon. 
The ores also vary in composition, usually yielding water when heated, 
and consisting of admixtures of limonite and hrematite. The average 
of six analyses* of ore from Iron Ore Hill, made by Mr. John Mitchell, 
of London, and quoted by Dl'. Ells gavel' :-

Metallic iron . . . . . .. . .. . . 
Sulphuric acid. _ .... . 
Phosphoric acid ....... . 

35'593 % 
'723 

1 ' 298 

The first attempts to utilize the Jacksontown ores were made in 
1848, when a blast-furnace \Va'l erected by the Woodstock Charcoal 
Iron Company upon the bank of the St. John River, a short distance 
above Upper V\Toodstock, and abou b two miles and a half from the ore
beds. Ore was obtained by the ordinary process of qUftrrying, and, 
according to infot'mation ~upplied to the writ.er by the manager, Mr. 
N onis Best, were charged as follows :-

Ore ....... . . _ ... .. .... .. .. , .. ,. ' . . '. 1,350 Ibs. 
Limestone , . . .. , . .... . . . . , . .. , . , .... . . 
Charcoal ..... , . '. , .. , . .. . , ... . , , , , . . 

70 " 
20 bush. 

According to statements quoted by Dr. Harrington, t 3, 33 tons of 
ore and 126 bushels of charcoal were required to make a ton of pig-iron, 
the charcoal (in 1865) costing 7 cents a bushel. "There were 10 
charcoal kilns, having an average capacity of 75 cords of wood and a 
production of 2800 to 3200 bushels of coal. The quantity of ore 
used was, on an average, three tons to the ton of pig, and the cost at 
\'he furnace, $1.20 per ton." The cost of pig produced was $20 to 
$22 per ton. 

The first furnace, erected in 1848, was 39 feet high, 33 feet square 
at the base and 9i feet at the boshes, with three tuyere arches and a 
capacity of about seven tons a day; while a later and smaller one 
built in 1863, was inclosed in boiler-plate, had a cit'cumference of 40 
feet, and a capacity of 5k tons per day.§ Both were lined with Stour
bridge bricks, a sandstone from the Gulquac, one of the tributaries of 
the Tobique, being used as a hearth. The" hot blast" was used, the 
steam necessary for the purpose being obtained from suitable boilers, 

':>The numerous assays, analyses, etc., of ores and min .. r",!s quoted throughout 
this Report, are given on the authority of the authors only, except in the case of ex
aminations made in the laboratory of the Survey. 

tReport of Progress, Geol. Surv. Can., 1874-75, p. 104. 
tReport of Progress, Geol. Surv. Can .. 1873-74, p . 252. 
§R. W. BlIs. 

" 
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which were III turn heated by combustion of waste gas from the 
-furnace head. The average duration of each crucible and hearth was 
about 24 weeks, during which time an average production of 50 tons 
per week was attained. Thp. limestone employed as a flux, was 
-obtained from the Beccaguimec River, seven miles distant from the 
furnaces. The operations were subject to numerous interruptions, 
made necessary for repairs, and it is stated that the whole time during 
which the principal furnace was in blast was only about eight years:x, 

Iron smelting at Woodstock is now, however, a thing of the past. Possib[" 
future. 

Is it possible to look forward to a resumption of operations 1 

In attempting to answer this question many considerations arise, 
the main one being, of course, the cost of manufacture and transporta
tion to market. The figures as to the formel', already given, are ba~ed 
upon the conditions at the time of working, or about thirty years ago. 
Since then a much larger proportion of Oarleton county has been 
denuded of forest, especially in the vicinity of ;I acksontown, and the 
{)ost of fuel has been considerably increased. It is not, however, Cost of fnel. 

probable that this alone would prevent the ores being worked, more 
especially as their position, on the bank of the St. John River, is in 
every way favourable to the easy and cheap I'emoval of the product. 
A more serious difficulty is to be found in the nature of the product 
itself, which owing to the high percentage of phosphorus, was often Presence of 

found to be brittle or cold-short to a degree which detracted very phosphorus. 

materially f!'Om its value. On the other hand, it is difficult to reconcile 
this deficiency with the ~tatements given as to experiments made in 
England with armour-plates constructed of Woodstock iron, which, 
according to n paper by Mr. Wm. Fairbairn, F.R.S., published 
in the Artizan, had [t resistance in excess of that of any other plates Tensile 

then tested, or a tensile strength in tons per square inch of 24'80. It strength. 

is also to be observed that the presence of phosphorus is not now the 
serious objection to the use of iron ores that it formerly was, the 
introduction or the basic process of Thomas and Gilchrist, making it 
possible to reduce such ores effectively. It i~ also not impossible that 
processes may be introducEd whereby the extensive deposits of nickel-
iferous pYI'rhotite occurring near St. Stephen, may be used in connection 
with the Woodstock ores, the combination, after the removal of sulphur, 
affording an it'on suited for the manufacture of armour-plato. 

While, then, it is doubtful whether, in the present condition of the 
iron industry and in the face of ad verse tariffs,- the Woodstock ores 

* Dr. B. ,T. Harrington. 
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could be worked with profit, they must still be looket{ upon as valuable, 
assets, which changed method~ of treatment and changed commercial 
conditions may at any time bring again into prominence, 

The following lists of publications referring in various ways to the 
vVoodstock ores, may be of service to those seeking further infol'lnation 
upon the subject :-

Bibliography. Abraham Gesner. Geological Report, 1842. This author asserts that 

West Beach 
hrematite. 

Black Ri VAl' 
orpo 

the ore had been sent abroad and examined as eady as 1820. 

Chas. T. Jackson. Reports on the Geology of Maine; 1836. 

Geo. L. Goodale. Seventh Annual Report Maine ;Soard of Agri
culture. 

Wm. Fairbairn. London Artizan. This paper gives accounts of 
experiments illustrating the tensile strength of armour-plates in the 
making of which Woodstock ore was used. This tensile strength is 
quoted in tons per sqaare inch as 24'80. 

L. W. Bailey. Report on Mines and Minerals of New Brunswick, 
Fredericton, 1864, pp. 55-59. 

H, Y. Hind. Preliminary Report on Geology of New Brunswick, 
1864. 

B. J. Harrington. Report of Progress, Geological Survey of Can
ada, 1873-74. p. 251. 

R. W. Ells. Report of Progress, Geological Survey of Canada. 
1874-75. 

West Beach,-This locality is twelve miles east of the city of St. 
John, and not far from the shore of the Bay of Fundy. The ore is 
mainly a dark reddish-brown hrematite, contained in the upper part of 
a large bed of coarse reddish gray conglomerate, but associated with 
quu,rtz veins containing more or les< micaceous or specular iron. The 
deposit is probably of pre-Cambrian (Huronian) age. Only a small 
quantity of this ore has been removed, and that many years ago. 

Black River.-The ore-beds at this point, which is two or three miles 
eastward of those of \Vest Beach, arc somewhat similarly situated, and 
probably mark the same geologi<;aJ horizon, but yet differ both in their 
character and associations. The ore is chiefly the specular variety, 
and is contained in beds of trap-ash and hydromica schists, attaining 
in one instance a thickness of twenty feet. Though known for many 
years, and frequently made the subject of examination, no serious 
attempts have been made to carryon mining operations. 
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lJtlagnetite.--Magne~ic oxide of iron, in the form of scattered crystals, 
is a very common mineral in connection wiLh the probably intrusive 
rocks of the pre-Cambrian systems, and in one of these, the Huronian, 
is also often found in the form of beds or veins, though none of great 
thickness ha ve yet been observed. 

Among localities at which such vell1S have been found, one of the Leprea~ 

bl . . 1 ... f I '11 f L h magnetItes. most nota e IS 111 tIe VICllllty 0 t 1e VI age 0 epreau, near t e 
boundary between the countips of St. ,John and Charlotte. About two 
miles west of the village, and a quarter of a mile north of the post· road 
to St. George, on the farm of John A.Wright, a series of dark hornblen_ 
die schists, representing that portion of the Huronian system which 
has locally been designated as t.he "Kingston group," con~ains a 
number of these veins, val-ying from a quarter of an inch to eight 
inches in thickness. Though termed veins, the deposits are strictly 
conformable to the inclosing schists, and ma.y be traced with little 
variation for considerable distances, the dip being at a very high a.ngle 
and the strike quite regular. Ore from these deposits was analysed by 
Dr. Hoffmann (Dec. 5th, 1895) with the following results: 

Metallic iron .... , .... . . ... . ... 66,71 per cent. 
Insoluble matter . . . . . . . . . . . . . . . 4'36" " 
~ickel and coba.lt . . . . . . . . . . . . . . . . . . . .. Traces 
Titanic acid.. . . . . . . . . . . . . . . . . . . . . . . . .. None. 

The beds are massive, granular and generally very free from admix' 
tures of any kind, but. owing to the large proportion of very hard rock 
to be removed to get the ore, cannot, unless thicker beds are found, be 
mined with profit. As yet nothing has been done beyond a small 
amount of exploratory work. 

Veins similar to the above have been observed at New Ri vel', on the Deel' Island. 

south shore of Deer Island, (from 2 to 3 feet thick) and at other 
points. They lllay indeed be looked for in almost any part of the 
Kingston group j and, as much of the country occupied by the rocks 
of this group is still uncleared and has been only imperfectly explored, 
it is quite possible that beds large enough to be mined may exist. 

In addition to such occurrences in the rocks of the Kingston group, 
that portion of the Huronian which in the reports of the Survey 
has beEm designated the "Coastal group" also contains ores of i.·on Cranberry 

to some extent. One locality of this kind was visited in 1897 near Head specular 

Cranberry Head, on the coast of Charlotte county, on the farm of hremntlte. 

one Murray, now owned by Hon. A. T. Dunn, Surveyor General of 
New Brunswick. The ore is a specular hrematite, and occurs in veins 

2 
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in silico-felspathic rocks, often exhibibing a purple tint, bub usually 
white-weathering, and varying in text.ure from slates to conglomerates. 
The veins are somewhat numerous, but rarely exceed two inches in 
width, besides being very irregularly distributf'd. Several pits have 
been opened, but at the time of examination these were all filled with 
water. No well-defined bed or vein was seen. 

Bog-iTon Ores.-These have been noticed in many p,wts of the 
province and by various observers, but in the presence of beUel' and 
more available ores are of little present importance. In the reports 
of Dr. A. Gesner, reference is made to their occurrence in Sussex Vale 
and Bull Moose Hill, Kings county j at Liverpool, Kent county, and 
in the Tobique valley, Victoria county j but few details are given. 
Similar deposits have been observed in connection with the work of 
the Geological .survey on the Tracadie River, Noeth-west Mirn.michi j 

Queensbury, York county j Beaver-dam settlement, York county j 
at lVbugerviJle and Burton, Sunbury county j but the two latter 
are the only ones which have as yet been used for pl'actical purposes . 
The deposit at Maugerville is thus described by Mr. Robert Chalmers :* 
"The ore-bed consi~ts of a mixture of loamy and boggy or peaty 
materials of the depth of from one to three feet below the surface, 
underneath which is a clayey hard-pan. The ore is found in the form 
of cakes, or loose fiaUened aggregations, few of them more than six to 
twelve inches in diameter, although sometimes two to three feet. An 
intervale or alluvial terrace of considerable extent occurs here at a 
height of about ten to twelve feet above the level of the St. John 
River, and the ore-bed occupies a longitudinal belt in it, parallel to the 
river, about 50 yards in width and three to four miles in length." 

During the latter years of the operations at vVoodstock, bog-ores 
from Sunbury county were carried to that place to be used in con
nection with the hoomatites and limonites of J 1)cksontown. 

Some of these bog-iron ores might, no doubt, be employed as pig
ments, either as raw ochres or after grinding and cu,lcination. 

A blue phosphate of iron (vi vianite) has been obsen'ed upon the 
bank of the St. John niver, four miles a.bove Graud River, in the parish 
of Madawaska, associated with or contained in heavy beds of clay. 
The quantity, however, is not large. 

To the above observations on the occurrence of iron, the following 
notes may be added as bearing some degree of interest, though in no 
case, probably, of economic importance :-

*Report of Progress, Geo!. Surv. Can., 1882-84, p. 46 GG. 
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Veins in the granite about St. George and Lake Utopia in Oharlotte OCCllrrellce, of 

county are in some instances filled with scales of micaceous specular iron ores. 

1ron. 

On Ooal Oreek, in Queens county, where a series uf slates protrude 
through the Oarboniferous strata, nodules of hrnmatite, several inches 
in diameter, are frequently met with. 

At Spraggs Oove, on the island of Grand Manan, veins of 
siderite, (iron carbonate) have been observed in connection with 
rocks of presumably HUl'onian age. Rocks of similar age on the 
Nerepis .River, in Kings county, also hold veins of like composition. 

Beds of bog-iron, as indicated by specimens in the museum of the 
University of New Brunswick, occur on the South-west Miramichi 
River, one mile below the Olearwater Stream, and nineteen miles 
above Borestown. 

On the Olarendon road, in Queens county, and at a point about six 
miles west of Gaspereau station, small veins of magnetite have been 
observed in connection with massive dark-gray quart7.ites. and dark 
argillites, associated with dioritic and homblendic beds, of uncertain 
age. As exposed in a pit, about twenty feet deep, dug here, the vein 
has a width of about eighteen inches, but is much mixed with quartz 
and rock. It does not, invite further expenditure. 

On the western side of Oak Mountain, about a mile distant from the 
line of the New Brunswick railway, and three miles distant from 
Benton, beds of hrnmatite have been observed in rocks, probably of 
Oambl'o·Silurian age, but have not been sufficiently laid bare to make 
evident their extent or value. 

On the Peabody farm, two miles south of vVoodstock, and in a 
position corresponding geologically to that of Oak Mountain, loose 
blocks of hrnmatite are scattered over the land, but whether derived 
from beds in situ near by, or driftage from the Jacksontown beds to 
the north, has not yet been ascertained. 

OOPPER. 

This metal has been found in the province in the forms of native C"PlJ~r. 
copper, oxide of copper (cuprite), sulphides of copper (copper
pyrites, erubescite or bornite), and the carbonates of copper (mala-
chite and azurite.) 

Native Copper.-Ill the Triassic tl'aps of the Island of Grand Native copper 

Manan, scattered nodules or irregular string;Orb"'U~~hes 01 pure 

2! 
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copper have been frequently met with, especially in the vicinit.y of the 
South-west Head. They are, however, of small size, have none of the 
characteristics of true veins, and even fail to show any tendency to 
concentration at particular points. From an economic point of view, 
therefore, they are wholly without interest. The red sandstones of 
the same formation which may be seen, but only at very low tides, to 
underlie the traps at various points between South-west Head and Dark 
Harbour, are also said to hold the same mineral. 

Oxide of Copper or Cvprite is said to have been found ill connection 
with the sulphides of the metal during the courBe of mining opera
tions on the Albert county coast, to be presently noticed, but not in 
quantities requiring special mention. 

&dphides of Copper.-These have been reported from many differ
ent localities, and from rocks of various ages. 

COPher ores ~f The rocks of the Coastal group, (H urrmian 1) are specially character
sout ern const ized by the occurrence of copper sulphides. These rocks, though not 

Compnri8on 
with copper
bearing rocks 
of Quebec. 

confined to the southem seaboard, are there very prominently develop
ed, including a large part of the coast of Charlotte county, much of 
that of St. John, and portions of that of Albert. They embrace 
granitoid gneisses, talcose or hydromica schists, chloritic schists, gray 
and purple slates and conglomerates, felsites, etc., with numerous 
masses of diorite, all highly tilted and folded. To the west of the St. 
John River they have an average width of four miles, forming a country 
which, though rugged, is of moderate ulevation j but, eastward of the
same stream, they rise into much greater prominence, having in 
eastern St. John county a breadth of at least ten miles, and an 
elevation of six hundred feet or more. 

This series has been compared litholugically to the rocks of the
"Eastern Townships" of Quebec (formerly known as the Quebec
group), and like the latter, is generally cupriferous. The ores, which 
are usually the sulphides, especially erubescite or bornite ~gray and 
peacock ores), have been observed at a great many points, but (as is 
also the case in Quebec), are rarely sufficiently concentrated to offer 
any attraction~ to the miner. Still, attempts have in seyeral instances 
been made to develop them, of which the most important are the 
following :-

Adams and Simpson Islands.-These are small islands lying to the 
east of Deer Island, on the Charlotte county coast, and not far from 
the entrance of La Tete Passage. Attention was first drawn to them 
through the occurrence upon the shore of Simpson Island of a quantity 
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of pale-green powdery malachite, in which, upon examination, were Discovery of 

found numerous nodules or irregular lumps of black or dark-gray copper. 

copper sulphide, the malachite being evidently a secondary product 
resulting from the action of the sea on the original and solid ore. 
Some sixty or seventy barrels of this green carbonate were removed by 
a local company (Messrs. Lord and Dakin) about the year 1863, but, Development. 

owing to the influx of water, the underlying vein could not be worked. 
An attempt was then made to strike the lattel' farther from the shore 
and upon higher ground, but owing probably to some displacement, 
the effort was without success. Other veins, however, (Nos, 2 and 3) 
were thus discovered, leading to more or less prospecting, but for a 
time to no further underground work. Work of all kinds was then 
dropped for a period of about twenty years, when (about the year 
1890) Messrs. Crow and 'Welter, associated with James Lord, of Lords 
Cove, Deer Island, sunk a shaft on vein No.2 to a depth of 52 feet, 
finCling a vein of about two inches of copper glance, inclosed in a 
veinstone, chiefly of quartz, with a thickness of eight inches. Another 
vein (No.4) was also prospected, while on No. 3 a ~haft was sunk to 
.a depth of 110 feet, showing strings and veins, of which the largest 
was about five inches. A cross cut having been made from this for a 
short distance, a further descent of 26 feet was made, but without 
result. Since then no further operations have been undertaken. The 
vein on the beach (No.1) showed four feet wide of the green carbonate, 
with a core of about eight inches of copper glance. It is said to have 
yielded, upon analysis, 27 per c~nt of copper, and nearly four ounces 
of silver to the ton. 

Adams Island is separated from Simpson Island by a narrow Adams I sland 

channel only, and their position is such as to show tllat the rock form-

ations and veins of the one are a direct continuation of those of the 
other. Upon Adams Island two companies have worked at different 
times, l\.nd several shafts have been sunk, the results being, however, 
unsatisfactory. An examination made during the summer of 1897, of a 
pile of ore, lying near one of these openings, showed this to consist 
almost entirely of a dark-gray felspathic ash-rock, through which were 
scattered irregularly large numbers of blebs, consisting chiefly of 
erubescite (peacock copper), but sometimes of qual'tz or of mixtures of 
bath minerals. No appearance of a well-defined lode was observed. 
This shaft was sunk to a depth of 80 feet. 

At about the same time that miniIig operations were first in pro- La Tete 
gress on Adams and Simpson islands, work of a similar character was Passage. 

being undertaken upon the mainland on the eastern side of La Tete 
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Passage and Passamaquoddy Bay (Mascarene Peninsula). The rocks 
here, however, belong to a somewhat different geological horizon from 
that of the localities first named, while the character Of the ores is 
also not the same. 

One of the points upon the peninsula referred to at which a consid
erable amount of work was done was that known as the Wheal 
Louisiana mine, opened by the Messrs. Johnson, of Liverpool, under 
direction of Mr. J. B. Key. This is about ten miles from the town of 
St. George, and not far north of the promontory known as La THe, 
the rOl}k being chloritic and talcose slates of Huronian age. The ore 
was mostly copper-pyrites, but with this were large quantities 
of pyrite and pyrrhotite, the latter forming a large proportion of the 
material raised. This pyrrhotite is now known to be, like that of St. 
Stephen, nickeliferous. A shaft was sunk to a depth of nearly one 
hundred feet, but the returns were not commensurate with the cost, 
and the mine was soon abandoned. 

La Tete mine. One mile north or north-west of thE; Wheal Louisiana mi;le was the 
La Tete copper mine, consisting of a shaft sunk about 100 feet on a 
lode of mixed quartz and ca)cspar included between clay-slates and 
trap. Several other shafts were also sunk, but, as in the case of the 
Wheal Louisiana mine, the ore obtained bore but an inconsiderable 
proportion to the associated rock, and operations were soon suspended. 

Coast of easter·n St. John and Albert counties. This is anothel' 
region in which attempts at copper mining have been repeatedly under
taken, but so far with but Jittle success. 

The rocks of this district, consisting of gray and purple micaceous 
slates and conglomerates, with granitoid or gneissic bed~ and much 
intrusive diorite, are essentially the same u.s those of the Charlotte 
county coast, and the ores are also similar. 

Vernon mine. The principal works undertaken were those of uie so-called VerJlon 
mine, situated directly upon the coast about two miles east of the 
mouth of Goose Creek, in St. John county, where for a time (about 
1865) not less than forty men were employed, and a considerable 
quantity of ore was extmcted. The latter consisted essentially of cop-

. per glance or bornite, but copper-pyrites was also met with, and as a 
secondary product more OJ' less malachite-the veins being of quartz, 
with some calcspar and chlorite. Several veins were traced, two of 
them being described as five feet and (lne as twelve feet in width, but 
the relati ve proportion of ore and of veins tone is not now known. 

_.\.ssays. Assays of samples sent to Boston and to Swansea gave returns vary· 
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ing from 18 to 25 per cent of coppet', but· how far these were represen
tative of the general average is only matter of conjecture. 

Apart from the quality of the ore, the situation of this mine was lJnf".vOlIl'able 

I . d f h' POSltlOll of a so such as to make lts development a oubt ul venture j for t IS mine 

part of the coast is not only high (500 to 600 ft.) but rises from the 
waters of the bay with great abruptness, making it impossible to 
secure safe wharfage, while communication by any other mealls than 
water is both long and difficult. At the time of the visit by the 
writer to these mines (in 1863) the boarding-house of the workmen 
was actually supported against the side of the cliff by being let into 
the nearly vertical face of the rock, while much of the ore previously 
mined and piled at the foot of the cliff for shipment had been washed 
away by a storm. It is now many years since the works were 
abandoned. 

At about the su,me time that work was being undertaken lLt the Williams 

VerllllU mine, several other openings, known as the Ai~na, Gordon and mine. 

\Villiams mines, were made a few miles farther east, in the neighbour-
hood of Upper Salmon River ill Albert county. From one of these, 
the Williams mine, about 100 tons is said to have been ta,ken, yield-
ing according to t.he prospectus of the company from 28 to 30 per cent 
of copper, bu t in a recent visit to the locality no indici1tions of any-
thing like a distinct vein could be found, while such specimens of ore 
as were still to be got in the vicinity certainly did not seem to hold 
out much inducement for the expenditUl'e of capital. 

For' further particulars regarding the copper mines of Charlotte, 
St. John and Albert counties, reference may be made to a report on O&her places. 

the Mines and Minerals of New Brunswick by the writer, published 
by the legislature of the province in 1863. 

Westmorlrtnd County.-About three miles and a half north-east of DOl'chester 

the town of Dorchester, in this county, are some beds of copper-bearing mine. 

rock which, <1, few years since, attracted attention, and upon which a 
considerable expenditure was made, but of which the real interest is 
rather scientific than economic. 

The roclls in question are gray sandstones and conglomerates, 
belonging to the base of the Millstone Grit di vision of the Carbon
iferous system, and resting unconformably upon red marly shales of 
Lower Carboniferous age. In the sandstones are contained numerous 
stems of plants, and about these were found deposits of COppCi' glance 
mingled with more or less of the green carbonate. The remainder of 
the rock, though showing no visible ore, was stated by the manager of 
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the propel'ty to carry from four to five per cent of copper glance. 
Indications of ore were found at intervals for a distance of a mile alld 
a half. For the pUl'po~e of developing the property, commodious 
buildings were erected and mining and hoisting machinery was in
troduced. A sha,ft was also sunk to a depth of 100 feet, reaching the 
underlying red beds, but no considerable body of ore was discovered j 

and little retul'll being found fOI' the heavy expenditUY'e made, the 
works were after some months' trial, finally abandoned, 

List of The following list of localities in the southel'll counties, at which 
localities in veins of copper ore of gTeater or less size have' been observed is re-southern Now ' , , 
Brunswick. produced from the Report of Progress of the Geological Survey for 

1870-71 (p. 225), as indicating the wide distribution of such ores, and 
as possibly affording aid towards further exploration :-

CHARLOTTE COUNTY. 

Seely Cove.-Quartz veins holding small quantities of copper
pyrites in a chlorito-felspathic rock. 

Seely Head (on the shore we:;t o[).-Copper-pyrites in small 
quantities in red syenite. 

Seely Creek.--Copper-pyrites in a quartz vein intersecting 
felspatbic rocks. 

Shore west of Crow Ha?·bour Isl(~nel.-Coppel'-pyrites and copper 
glance in a quartz· vein about :2 feet wide, running through 
greenish-gray chlorito·felspathic rocks. 

Cove oj Reel Head.-Copper.pyrites and iron-pyrites dissemi
nated through schistose talco· micaceous rocks. No distinct 
lode was seen. 

~A£cLean's Mills on Lockes Brook near J.Yew Rive1'.-Copper
pyrites in quartz veins. Quantity small. 

Negro Harbou?·.-Copper-pyrites. 
Beave.?· HarboU?'.-Coppel'-pyrites in quartz veins and dissemi

nated in schistose diorite of Kingston group: also with 
galena, in a quartz lode (3 feet and a half wide) in "hlorito
felspathic rocks of Coastal group. 

Ctark Point, Mascat'ene shor-e.-~ative copper and gray 
copper ore in strings and pockets, in trap associatecl with 
red argillites of Silurian age. 

Wheal LOt~i.~iana Mine. La Tete.-Described abov€', 
Woodward's lvline. 
Hardwood Island. 
Adams Island. 

Masca?'ene shore. 
Bay of Fundy. 

do do 

do 
do 
do 

do 
do 
do 
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Simpson Island. Bay of Fttndy.--Described above. 
Campobello I sland. do do do do 
Grand i11anan . do do do do 

ST. JOHN OOUNTY. 

Black River Settlement.-Oopper-pyrites and malachite in hard 
clay-slate, containing remains of plants; also copper glance 
in limestone. 

Little Salmon River (near m01~th).-Oopper-pyrites, in small 
quantity, with much iron-pyrite~, in slates. 

Martin Head.-Erubescite, in rocks of Ooastal group. 
Goose Creek ( Vernon Mine ).-Described above. 

ALBER'l' COUNTY. 

Point Wolf do do 
Upper Salmon River'. do do 
Blackwood Block, (N. E. cmgle, Almct par·ish).-Malachite. 

W];STMORLAND OOUNTY. 

Beech Hill.-Oopper glance in veins of quartz, with fluorite. 

KINGS OOUNTY. 

Quispamsis.-Oopper-pyrites with galena and blende in gray 
chloritic Laurentian gneiss. 

lY01·ton.-On north side of Dickie Mountain, copper glance 
encrusting grl1y quartzite of Kingston group, and overlain 
by Lower Oarboniferous lil1lestone with galena. 

Springfield.--In Scotch Settlement, north of Bull Moose Hill, 
copper'-pyrites nnd copper glance in gray argillites; also on 
southern slope of Kierstead Mountain. 

London Settlement, par'ish 0/ ]{ars.-Oopper-pyrites in rusty
weathering felspathic sandstones. 

Ner'epis station, parish of WesUield. -Oopper-pyrite~, with 
. galena and iron-pYI'ites, in purple slates of Ooastal group. 

In northern New Bruns\v ick copper ores have been observed in the NN~orthet'l1 
ew 

vicinity of vVoodstock, Oarleton county, and Bathurst, Gloucester Brunswick. 

• county. 

(a). Woodstock-About three miles below this town, the St. John 
R · . ., 1 blll'b k B II Bull CrE'ek. lver receives, on Its rtg It an {, a sma tn utary nown as u 
Oreek. At the point of junction and for some distance up the creek, 
the rocks con~ist of coarse gray syenite, in which are contained veins 
of quartz carrying sulphides of iron and copper. The latter is mostly 
in the form of copper-pyrites, and is in sufficient quantity to have led, 
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ou more than one occasion, to the formation of a company to work it, 
but without remunerative results. 

In the town of 'Woodstock itself, the underlying roch appear to be 
mecalliferous. In digging a sewer, about the year 1896, a quantity of 
ore, embracing several metallic sulphides, including copper sulphide 
and galena, was obtained to the amount, it is said, of 500 or 600 lbs. 
The exact composition of the ore, however, and its extent, have not 
been ascertained. 

(b). Bathurst.-At the falls of the Tete it Gauche River, eight miles 
from this town, the metamorphic slates of this region, described as 
manganifer'ous, carry also certll.in quantities of copper. This is in the 
form of the yellow sulphide, associated with iron-pyrites, and is con
tained in well defined lodes, of which not less than seven occur within 
a space of sixty feet, and have in some instances a widLh of five or' six 
feet. A number of openings were made on these latter about the year 
1839 or 1860, the product., in connection with that of the manganese 
beds near by, being shipped to Engl/I.nd, but soon after all further 
operations were abandoned and have not since been renewed. Accord
ing to analysis made by the late Dr. James Robb, the copper ore, 
when dressed, would be worth about £35 per ton. 

At the mouth of the Nipisiguit River, about three miles from Bath
urilt and about ten miles from the locality on the 'rete it Gauche last 
described, the strata which form the basal beds of the Oarboniferous
formation, consisting of conglomerate. sandstone and 8hal(;, hold small 
irregular seams of bituminous coal, intimately mixed with which occur 
irregular masses and veins of sulphide of copper and malachite. They 
thus resemble the copper-bearing strata near Dorchester, in vVestmor
land cnunty, described above, and like them have been supp08ed to 
afford indications of sufficient promise to justify expenditure £01' their 
extraction. It is stated that about the year 1859 some 20 or 30 tons of 
ore was shipped from these deposits. The anticipations, however, as 
to their productiveness were not realized, and work thereon was soon 
abandoned. At; present" like the beds at Dorchester, they <ire only 
interesting as helping to indicate the metalliferous character of the 
underlying systems from which these conglom~rates and ores were 
derived, and as illustrating one of the methds-that of the reduction 
hy vegetable matter of soluble metallic salts and their consequent 
conversion into sulphides,-by which this class of ores may have been 
formed. 
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NICKEL. 

In the Report of Progress of the Geological Surv€\y of Canada for 
the years 1870-71, an account, is given of the geology of Charlotte 
county, in connection with which reference is made to a group of dio-
ritic rocks, presumably of Huronian age, as occurring a short distance Original 

to the eastward of the town of St. Stephen. The~e same rocks are fur- di~covery. 
ther described as being traversed by fine veins of dark-green seI·pen-
tine, which, as shown by an analysis of Dr. T. Sterry Hunt, carried a 
certain percentage of chromic oxide and of nickel. This was the first 
intimation of the existence of nickel in New Brunswick. 

A few years later, in consequence probably of the discoveries then 
being made at Sudbury, Ontario, attention began to be directed to the 
existence, in cllnnection with the St. Stephen rocks, of considerable de
posits of pyrrhotite, some of which, upon analysis, also showed a small 
percentage of nickel. The first deposit of this mineral was observed 
on the bank of the St. Croix River at the Union mills, about 100 yards 
below the bridge at that point. A second deposit was struck soon af
ter in sinking a well on the property of Mr. Stephen Hitchings about 
half way between the Union mills and cotton mills in Milltown. The 
Union mills deposit was, as exposed on the bank of the river, 
about 30 feet wide, and was at first pronounced to be an arsenical 
iron of no value. A Jater analysis showed it to contain t of 1 per Analysis. 

cent of nickel. In 1880 a similar deposit was found on the Basswood 
Ridge road, on the property of Nil'. Ed. Hall, and was also considered 
of DO value. Mineral rights were, however, leased from Mr. Hall by 
Messrs. Gilbert Ganong and James Bixby, and subsequently by Mr. 
Jerry Carrell, while about the :;ame time the examination of the sur
rounding country having been made by Mr. C. A. Boardman, showing 
a wide distribution of the pyrrhotite. The last-named gentleman and 
Mr. W. F. Todd, both of St. Stephen, secured mineral rights on a 
number of other lots, and steps were at once taken to determine 
their value. On a lot known as the Rogers Jot, a cut of 175 feet was Exploitation. 

made through the mineral without any indication of a break in the 
o,·e. In 1893, a dozen holes were made, ovel" an extent of country about 
two miles square, and ore was found in most of them. In the fall of 
1896, Mr. Jerry Cal'l'ol1 sunk a shaft about 20 feet deep on the Hall lot, Om·roll 

and in 1891 a shaft was sunk to about the same depth on the Rogers property. 

lot. The ore on the surface assayed only about eight-tenths of 1 per 
cent, but further do"'n was found to be better, running from 1 . 25 to 
3· I 0 per cent of nickel. l\Tost of the analyses ranged from 1·75 to 2 
per cent, but some ore from the Carroll shaft had no nickel in it, and 
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some on one lot showed over 4 per cent. The ores contain small 
portions of copper as well as nickel,' and in several of them ~mall per
centages of gold and silver are said to have been found_ 

From the above data, fot' the most part kindly furnished by Mr. 0_ 
A. Boardman, two conclusions may be drawn, first, that the ore is 
spread over a large are~t and in considerable quantity, and, second, 
that the nickel contents are subject to considerable variation. The 
first of these conclusions has been fully confirmed by the personal ob
servations of the writer_ During the summer of 1897, a visit was made 
to the district in question, and a somewhat careful examination made 
of the more important of the localities referred to a,bove_ The expo
sures on the Rogers lot were particularly noticeable, the trench of 175 
feet showing for the greater part of this distance a nea,rly solid bed of 
pure pyrrhotite_ Towards the southern end, however, is a mass of 
dark diorite, into which the pyrrhotite seems to graduate and which 
itself contains considerable quantities of the latter; while resting on 
both, and forming a capping of indefinite extent on either side, is a 
mass of ferruginous conglomerate, doubtless of comparatively recent 
origin, and resulting from the oxidation of the pyrrhotite through ex
posure to air and watel'. .Pa,rticles of copper-pyrites could be seen here 
and there through the mass of rock. A shaft sunk to the depth of 17 
feet failed to pass through the pyrrhotite, though irregular masses of 
diorite were found to be contained in it. In the field8 around, low 
ledges of similar rock outcrop at no great distance from the trench, 
and are distinctly but not coarsely crystalline, and without evident 
stratification. At the Oarroll mines on the Hall farm, about 
a furlong east from the last, the beds exposed are, as before, neady all 
pyrrhotite, and have been penetrated to a depth of 22 feet. 

In the year 1890, an examina.tion of the nickel deposits about St. 
Stephen was made by Mr. H. P. Brumell, with results essentially the 
same as thosfl above given.* In addition to the localities described 
above, reference is made to beds at Moore Lake, eight miles east of 
St. Stephen, where a shaft bas been sunk on one of two parallel veins, 
respectively 12 and 7 inches wide, and only a few inches apart. In 
this)haft, at the depth of about 15 feet, the two small veins were 
found to come together and to show a strong and highly mineralized 
ore-body_ An assay of this ore by VV_ French Smith, of Boston, 
gave:-

Oopper, to the ton . . .. . .. . _ . _ .... . . _ . . . 8' 00 lbs. 
Nickel do _ . __ .... __ .... _ . . ... _ 12 ' 46 do 

"Annual Report, Geol. Sur\,. Can., vol. V. (N _S.), 1890-91, p. 112 SS. 
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Compared with the well known deposits of Sudbury, Ontario, the 
nickel-bearing rocks of St. Stephen show many features of close res
emblallce. 

1. The St. Stephen beds, like those of Sudbury, consist of basic in- Comparison 

t · k h d" d d' b 'th b bl bb with Sudbury rUSlve roc s, suc as lOrite an la ase, WI' pro a y ga 1'0 ores. 

and norite, associated with heavy beds of quartzite. 

2. As at Sudbury, the pyrrhotite would seem to be a normal con
stituent of the dioritic rock and not an intrusion in the latter. The 
rock has not yet been subjected to petrographical examination, but it 
is highly probable that on the one hand the felspars and iron-magnesian 
silicates of which the rocks consist and the nickel-,bearing pyrrhotites 
on the other, represent successive separations by cooling from the ~ame 
fluid or semi-fluid magma, thus accounting for the graduations between 
them and their intimate interblending. 

The association of the St. Stephen nickel ores with serpentine, 
diallage, bronzite, actinolite and picrolite is also interesting, such asso
ciation having been observed not only at Sudbury but in New Cale
donia, Oregon, the Urals, North Carolina and Silesia. 

3. The St. Stephen rocks, like those of Sudbury, are referable to 
the Huronian system, and were probably formed under like conditions. 

4. The heavy capping of gossan covering the St. Stephen pyrrhotites 
hail its counterpart at Sudbury, and is in each case indicative of the 
large bodies of mineral below. 

On the other hand. 

5. While portions of the St. Stephen ore show little morc than a trace 
of nickel and the maximum so far attained does not exceed 4 per cent, 
the pyrrhotite of Sudbury rarely carries less than 21· pel' cent, and 
frequently averages 4 per cent. 

From the above it would appear that while the general similarity of Possible. 

the St. Stephen a.nd Sudbury deposits in geological age, lithological future. 

characteristics, mineral associations and probable origin, favour the 
belief that the former, like the latter, may be a' profitable source of 
nickel-supply, the relatively low percentage of this metal as found at 
St. Stephen is adverse to this conclusion. But the variahility of the 
nickel-contents of pyrrhotite deposits, not only at the localities named, 
but at others from which considerable quantities of this metal are 
derived, make it at least possible that portions of the deposit may bE> 
much richer than any yet recognized. Considering the large extent 
and thickness of the deposit this is quite possible, and could probably 
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be determined at no great cost by the selection and analysis of samples 
from many different parts of the fieJd. As a contribution in this 
direction a number of such samples have been collected by the writer, 
but have not yet been submi.tted to analysis. A set'ies of bl)rings with 
the diamond drill now undBr the control of the Provincial Govern
ment, would doubtless also give much valuable information in the 
same direction. 

It may be mentioned in thi:l connection that during the working 
of the so-called Woodward Mine at La Tete, elsewhere described in 
this Report, large Quantities of pyrrhotite werB removed in connection 
with chalcopyrite, and it has been stated that these ores, like those at 
St. Stephen, are nickeliferous, but to what extent the writer has not 
been informed. 

ANTBIONY. 

P1'ince William, York co~~nty.-The existence of ores of thi~ metal 
in New Brunswick was first made known about the year 1863, through 
the discovery of a deposit of stibnite, or sulphide of antimony, in the 
parish of Prince "William, York county. The locality is about twenty .. 
five miles from the city of Ft'edericton and about three miles from the 
St. John River, being very near the summit of a somewhat elevD-ted 
tract overlooking Lake George and the valley of the Pokiok River. 

The rocks exposed in the vicinity consist of alternating beds of 
slate and quadzite, being part of a wide belt of such rocks travers
ing the central counties, and supposed to be of either Cambl'ian or 
Cambro .. Silurian age, though, so far as at present known, without 
recognizable fossils. The beds are very highly disturbed, and show 
abundant evidence of metamorphism, connected, no doubt, with the 
close association of the strata with masses of intrusive granite, which 
may be seen in situ within a mile of the principal depusits of ore. 
These latter occur in connection with veins of milky quartz, some of 
which appear to be coincident with the bedding, though more com
monly i.ntersecting this at various angles. The total area over which 
lodes bearing antimony were found was about 350 acres, the quartz 
veins varying from a few inches to six feet, in which those of stibnite 
occuned partly in a network of fine veinlets and partly in more consider
able masses, sometimes attaining a thickness of twelve or fifteen inches. 
In some parts of the workings very fine specimens of native antimony 
were met with. 

The first company to undertake active operations at Prince 'William 
was the Lake George Mining and Smelting Company, their location 
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bei'ng that of tile old "Hibbard property," adjoining the road to Lake 
George, and about three miles from Prince vVilIia,m. At. this place a 
considel"able quantity of ore was raised, followed by the erection of f1 

somewhat ex tensive ]Jlant including crusher~, rolls, jiggs, etc., and, 
somewhat later, works for desulphurization and smelting, vVhen in 
full operation these works yielded fifteen tons of metal every six weeks, 
the chf\,rges (of 500 cwt.) affording from 45 to 55 per cent of regulml. 
The product was partly exported in cubes or ingots to the United 
:States, and was partly employed on the ground in the manufacture of M"llllfnctlll'e 

:babbit metal, by admixture with lead, copper and tin, The value of ~~e~~:~hit 
the regul us was quoted on the ground at 12 to 14 cts. per pound; that 
of the babbit metal, according to quality, from 20 to 50 cts. per pound, 

The manufacture of the above products was continued for several 
years, but a continued decrease in the demand for the metal, with 
increD,sed protective duties imposed by the government of the United 
States, soon made it difficult to carryon the work with profit. At Ditticnitie, . 

the same time, discoveries hi1ving been made of antimuny lodes upon 
adji1cent pr0perties, the competition of rivi11 companies, with mOI'e or 
less litigation arising out of disputed cli1ims, tended still further to 
hinder progress. It was then determined to export the ore in the rn w 

. state, this being hauled to l\faga~uacli1vic station on the Canadian 
Pi1cific R ailway for shipment, At the same time an entire change in Clltmg-e of 

the destini1tion and use of the material was made, i1lmost the whole a ppl icat ion. 

product being sent to the town of Medford, Mass., and there used in 
connection with processes for the vulcanization of rubber, To supply 
this demi1nd, about eighty men were, in the year 1883, employed in the 
Brunswick mines, i1nd during five months of that year i1bout 29 tons 
of ore was exported, a shaft being sunk to the depth of about 300 
feet. This bu~iness also appears to have been short-lived, as about the 
year 1890 all work was suspended. The property of the Brunswick 
company, origilli111y known as the Hibbard property is now in the 
hi1nds of trustees, resident ill Haverhill, Mass. The other properties 
are a portion of the Lawrence est:1te owned in St. John, N.B, 

As to the qUi1ntity or quality of the antimony ores of Prince William qmtntity 

there can be but little question . The distance from the Hibbard shafts of ore, 

to those opened later by the Messrs, Lawrence, is nearly half a mile, 
and at many points in the interval, as well as i1bout each of these 
centres, which apparently occupy different sides of an anticlinal fold, 
qUi1rtz veins are numerous and genemlly metalliferous, There was 
also no sign of diminution in the quantity of the ore as followed in 
depth, but on the contrary, a tendency to greater concentration, with 
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a replacement to some extent of stibnite by native antimony. The' 
question of the future working of the deposits is therefore mainly one , 
of demand. 

From statements contained in The Mine1'al Industry, it appears that , 
the domestic production of antimony ore in the United States in 
1897 amounted to 500 short tons, averaging 45 per cent of antimony. 
The production of the meto,l, o,lIlounting to 750 tons was, therefore 
chiefly derived from imported ore. A great po,rt of the antimony 
employed there is, however, imported in the refined sto,te. There 
should, therefore, be a good Tno,rket for antimony in the United States, 
but the prices are lower than those ruling some years o,go. 

Proposed It has been recently stated in the public press that the mines at 
resu1mption of Prince William are to be reopened by a company, and that preparations 
wor {. 

Analyses. 

for that purpose o,re now in progress, under direction of Messrs. , 
Hammond and Adriance. 

The following are analyses of the Prince William ores :-

1. Sample sent to England. 
Sulphide of antimony , ....... .. ... , ... 50'70 per cent. 

iron.... .. ...... .. 1 ' 87 
i)ilica , . ' ........ , ..... ' .. , .. . . .. ' 47' 43 

100'00 

2. Sample analysed by Dr. A. A. Hayes, Boston, Mass. 
Antimony, . . ., .... ' . , , . ........ . . , 59' 00 per cent. 
Sulphur and rock ............ . ..... 41 '00 

3. Sample analysed by Dr. Hayes (Silliman's Journ. J",n., 1863). 
Sulphide ot anti.nony." ... ,., ........ 36'00 per cent. 

This sample cont",ined some sil vel'. 

4. Analysis by James R. Chilton &, Co., N ew York. 

Antimony.,., .. , .. . . , 
Iron .. .. ' . . . . , . . . .. ' 
Sulphur, ... , .. ,. , .. , 
Silica" " ' 

5, Three analyses by W. W. Bailey. 

' .. ...... , 66'00 per cent 
'60 

23'40 
10'00 

1. 2. 3. 
per cent. per cent. per cent 

Antimony" ' 68 '98 70 '1 69'00 
Sulphur, . 2886 28'4 27'2!l 
Iron ... .. .... . . . . 'S5 '0 '85 
Gangue . . ,' .... " '81 1'5 1 ' 50 

99' 50 100'00 98'63 

Sp?'ingfield, Kings county :-" Small quantities of stibnite or sulphide 
of antimony have been found in connection with dioritic rocks which 
are either intrusive or of Laurentian age near Sunnyside Lake in the 
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Scotch Settlement, parish of Springfield, Kings county. A smnJI Antimony 
. I f h . h b d' I I b h I f th '1 vemsatScotch portlOn on y 0 t e vem as een ISC osee y t e remova 0 e SOl , settlement 

and little is known of its extent or value." Kings cou~ty. 

The above extract is from the Heport of Progress for 1870-71. No 
further developments in the locality, so far as known to the writer, 
have since been made. 

TIN. 

A specimen of oxide of tIn, labelled" Pokiok," was some years ago Discovery. 

noticed as occurring in a collection of New Brunswick minerals made 
by Dr. Abraham Gesner, in connection with his geological explorations 
of the province in 1839 and subsequent years. The specimen, which 
is quite small, is now in possession of the writer. 

Though the locality given above is very indefinite, the more Doubts re

so as there are several Pokiok rivers and settlements in the province, i~.?~i~;'g 
there would seem to be little doubt that the place from which the 
specimen came was in the vicinity of the Pokiok River in York county j 
for this is the best known of the localities bearing that. appellation, 
while the geological age and structure of the region are such as to 
render the occurrence of this metal there very probable. The river 
referred to traverses a district partly occupied by metamorphic slates 
and sandstones and partly by granites, fOl' portions of its length 
running along the line of contact of the two. It is in just such situa-
tions that the tin of Cornwall and other countries is found to occur. 
It is also to be noticed that 'il; is in this same district that antimony, 
a mineral often associated with tin, is abundantly met with, as at the 
Prince 'William mines. Finally, at the town of 'Waterville, Maine, in 
rocks which appear to be the equivnJents, if not the direct extension of 
those of Prince 'William, in New Brunswick, small quantities of tin 
have been found. 

There is, therefore, some possibility that this important ore may yet 
be found in available quantities. Unfortunately the aspect of the ore, 
when not- crystallized, is of such a character as to attract little atten
tion from the ordinary observer, and hence it may readily be over
looked. So far all search for the precise locality from which Dr. 
Gesner's specimen was derived has proved fruitless. 

LEAD AND SILVER. 

No pure or native silver is known to occur in New Brunswick, but Occurrence of 

veins of galena or sulphide of lead, met with at various points, usually veins t~ff 
argen I erot1~ 3 ~_ 



34 M NEW BRUNSWICK. 

carry a certain percentage of silver, making it necessary that the two 
metal;; should be considered together. 

Geological The geological formations in which galena has been observed, include 
formations. 

Frye Island 
lodes. 

the Laurentian, the Huronian, the Cambrian and Cambro-Silurian, the 
Silurian and the Lower Carboniferous. In most instances the amount 
i8 small. In the following descriptions the localities are taken by 
counties. 

CHARLOT~l'E COUNTY. 

F1'ye Island.-The geology of this island, also known as L'Etang 
Island, and ~ituated neal' the mouth of L'Etang Harbour, is com
plicated, and is fully described in the Geological Survey Report 
for ·1870-71 (p. 86), Of the rocks met with, the most important in the 
present connection is a series of limestones, in part dolomitic, and 
associated with quartzites, that form the shore of that portion of the 
island which overlooks the "Back Bay," They are quite simihtr to 
rocks to be presently noticed both on the mainland of Charlotte county 
and in St. John county, and, with the latter, have been referred to the 
L<iurentian system. Intersecting these limestones, which also carry 
more or les8 serpentine, are a number of well-defined lodes consisting 
mainly of quartz, but containing also considerable quantities of barite 

Character and and fluor-spar, besides veins of galena. One of these lodes, when 
associ>ttions. stripped, showed a width of from six to eight feet, with a course about 

east-north-east, while two other lodes, each about six feet, and approxi
mately parallel, approached the first wit h a course about north-east 
or nearly that of the inclosing strata. Portions of these lodes contain 
numerous small veins of galena, someti:11es associated with blende or 
pyrite, but no considerable body of ore was visible. Beyond stripping 
the lodes and "he firing of a few blasts, no attempt has been made to 
mine the ore. 

Campobello.-At several points on this island, veins of galenH, 
usually in association with sphalerite or zinc blonde have been observ
ed, but Ht one point only have they been found large enoug'h to lead 
to any expenditure of capital. This point is near the eastern extremity 

Welch pool. of the harbour of vVelchpool, not far from the former residence of 
Admiral Owen, where, nearly forty years ago, a quantity of the above 
ores, chiefly galena, was found to occur in connection with a series 
of chloritic and hornblendic strata, probably of Huronian age. A 
level being opened in the bank, not far above high-water mark, several 
tons of very good ore were extracted, but while the vein, as first ex
posed, was several feet wide, consisting of galena with associated barite 
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and pyrite, at the distance of twenty feet or so it dwindled down 
to a thickness of only a couple of inches. It was then abandoned. 

In this connection, it is of some importance to notice that ores of Lead ores of 

1 d 1 b b d b f 1 I
·· . h . lb' Lubec, etc. ea lave een 0 serve at anum e1' o' oca ltleS 1Il t e nelg 1 ourlllg 

district of vVashington county, Maine, some of which. as near Lubec, 
have at times been the basis of more or less extended mining 
operations. 

On the Magaguadavic River, half a mile below the village of St. 
George, is a small island upon which, it is said, u. vein of galena occurs, 
yielding masses of pure ore a1> large as a barrel. 

'ST. JOHN OOUNTY. 

Frenchman Creek, Parish of Lancaster.-The rocks of this locality Lancastel'. 

bear much resemblance to those of :Frye Island, Oharlotte county' 
and are almost certainly of Laurentian age. The principal rock is a 
whitish or cream-coloured, more or less siliceous limestone, becoming 
in parts dolomitic; but with this are dark-gray to black rubbly 
~lates, .while a little to the north, and covering a space of many acres, 
are very heavy beds of dark-gray quartzite. In visiting the locality in 
1897, a trench wa~ found to be in process of excavation on a bed of 
dolomite, disclosing a series of small veins, from one to three inches in 
width, in which, besides quartz, was contained a quantity of galena 
associated with honey-yellow sphalerite or zinc blende and some tetra-
hedrite. Stainings of green and blue copper carbonates were also 
noticeable. 

The locality is on the farm of MI'. J no. Burchell, and was being pros
pected by Mr. O. J. vVeldon, of St. John. The amount of work, how
ever, so far done, has been too small to afford any data for an estimate 
of itR value. Samples having been sent for analysis to the office of the 
Survey, and there, freed from all gangue, the metallic sulphides were 
found by Dr. H0ffmann to contain no gold, but to carry silver to the 
extent of 25'08 ounces to the ton of 2000 Ibs. 

Musquash Harbour, West side.-The Laurentian syenites which occur Musquash 

here, cftrry veins of white quartz holding sulphides of copper and lead. Hal'bour. 

A specimen of t.he pure galena, assayed by Dr. B. J. Harrington, in 
the laboratory of the Geological Survey, yielded 14'219 ounces to the 
ton'-~ The extreme hardness of the country-rock, as compared with 
that of Frenchman Oreek, is against its profitable working. 

"Report of Progress, Geol. Sml'. Can., 1877-78, p. 52 G. 

3~ 
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KINGS COUNTY. 

The following localities are quoted in the reports of the Geological 
Survey as showing small veins of galena :-

.Norton.-The veins are in Lower Carboniferous limestone resting 
upon the Huronion rocks of Dickie Mountain. They were observed 
as early as 1863, but have not b~en considered sufficiently important 
to warrant exploration. 

lIammond River, neal' Wanamake's Inn, parish of Upham. Galena, 
with copper-pyrites, in quartz veins penetrating dioritic and petro
siliceous rocks of Huronian age. The veins are small but carry a little 
silver. An assay by Dr. F. D. Adams gave, silver 3'099 ounces to 
the ton. 

Quispamsis.-Galena with pyrites and bien de, in Laurentian gneiss. 

GLOUCESTER OOUNTY. 

The localities in this county at which ores of lead have been 
observed are three in number, viz., the Nigadoo River, the north 
branch of Elm-tree River and Rocky Brook, a tributary of the Nipisi
guit. All are within moderate distance of the town of Bathurst, and 
not far from the line of the Intercolonial Railway, but in tracts which 
are still wooded, and somewhat difficult of access. 

At each of the localities named, Rome little work, chiefly of a pros
pecting character, has been done, but at the time of the visit of the
writer to the vicinity this had been suspended, the trenches and shafts 
were filled with water, and nothing could be learned by personal 
inspection. The locality upon the Nigadoo River, however, was 
visited by Dr. Ells in 1879, and again in 1881, after mining opera
tions had been commenced, and the ore was described by him as being 
of good quality.-x- That of Rocky Brook was similarly examined by 
the late Edward Jack, C.E., of Fredericton, on behalf of the Provin
cial Government, and was described as showing a vein of quartz 
carrying more or less galena and pyrite, with a total width of twenty 
feet. An assay of the ore by Prof. H. O. Hoffi:nan, of the Massa
chusetts Institute of Technology, is also quoted, as yielding 11 ounces of 
silver andd 0'24 ounces of gold to the ton. Another analysis (by Prof. 
Ricketts, of New York) yielded 14'20 ounces of silver p'er 2000 poun-c1s 
of the ore, as submitted. 

In the printedJprospectus of the Elm-tree Silver' Mining Com
pany, it is stated that about 800 pounds of ore were taken out from /1, 

* Report ofiProgress, Geol. Surv. Can.,~1879·80,[p. 45.D. 
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six-foot lode upon their property, an assay of which (by J. D. Marsh, 
New York), gave silver to the value of $182 to the ton, lead $72 and 
a trace of gold. Another assay (by Frank L. Bartlett, State Assayer 
of Ml1ine) gave silver 9 ounces, gold 2 penny-weights, lead 73 pel' cent. 

The prospectus of the N igadoo Silver Mining Oompany quotes the Asseys of 
following analyses of ore frolll their property ;_ Nigadoo ores. 

Assay of ertle't(!. 

(1). L ead 613 Ibs. to tOll of 2,000 Ibs. 
Sil Vel' 31 oz. to tOll of lead. 
Gold, slight traces. 

(Signed), 

August 8th, 1881. 

(2). Lead 71 per cent or 1,420 lbs. to ton. 
Silver 36'3 07.. troy to ton of ore. 
N enr!y 50 oz. to ton of lead. 
V niue about 8119 per ton. 

(Signod), 

(3). Metallic contents per ton of 2,0(JO lbs. 
Gold, at present v"luB U. S. cy . ... . 

SAOKYILLE, J ulle 22nd, 1881. 

.T. BUHWASH, 

JOHX BUHWASH. 

Silver in troy oz 72·67 .................... .. 
R 0'51 

81'39 
60'75 Lead per cent 60·75.... .. ....... .. .. 

Total assay val ne . . .......... . ... 8142· 65 

(Signed and se"led), ]T. L. BARnETT 

State Assctye." 

Portland. iVIaine, Aug. 15th, 1881. 

GOLD. 

The consideration of the occurrence of this metal in New Brunswick Reported 

must, with our present information, be rathet' a discussion of probabi- discoveries. 

lities than a statement of facts. It is true that numerous reports of 
its discovery have from time to time appeared in the public prints, but 
in the very few instances in which it has been possible to trace them 
back to authentic sources, they have proved to be the product of allu-
vial washings, and of very small amount. Assays of ores from differ-
ent parts of the province have also shown traces of gold, but these 
again go but a little way towards establishing the auriferous character 
of the rock formations represented. On the other hand, it is easy to 
adduce many considerations which favour the belief-fu lly entertained 
by the writer-that N' ew Brunswick will yet be found to yield gold in 
economic quantities. 



Reasons 
favouring a 
belief in 
occurrence of 
gold. 

38 M NEW BRUNSWICIC 

Among these reasons are the following :-

I. The occurrence in the province, over extensive tracts, of rocks in 
all probability of the same geological age as those of regions elsewhere 
generally auriferous. These rocks are mainly the slates and quartzites, 
with theil' metamorphic equivalents, which traverse New Brunswick a 
little north of its centre, on eithel' side of the great band of intrusive 
granite extending from the Ohiputneticook lakes, on the western 
frontier, to the neighbourhood of Bathurst. Though holding at one 
point (Rocky Brook upon the Nashwaak River,) fossils referable to 
the base of the Devonian, the larger portion is non-fossiliferous, and 
in the caRe of the northern belt this is unquestionably overlapped. 
unconformably by rocks of Silurian age. Both belts have accordingly 
been coloured in the Survey maps as Oambro-Silurian (the Rocky 
Brook beds being regarded as an infolded outlier of more recent strata). 

Probable but it is quite as probable that they include Oambrian strata also, being 
equhivaleldnce thus brought into parallelism with the gold bearing belt of the south 
WIt go - . . " . 
bearing strata coast of Nova ScotIa, about the geologtcal age of whIch a slmllur doubt 
of Nova Scotia exists. 

Comparison of 
lithological 
character. 

It may also be added that a third belt of similar strata, like that of 
N ova Scotia auriferous. exists in the Ohaudiere region of Quebec, 
coming up on the northern side from beneath the same basin of Silurian 
slates as that which directly overlaps the supposed Oambrian rocks 
of central New Brunswick. Sir ,Villiam Logan long since expressed 
the belief that the rocks of the Quebec group as understood by him, 
(and now known to include in that province both Oambrian and Oam
bro-Silurian strata), were repen.ted in New Brunswick on either side of 
the granite axis referred to above, and finally, by another anticlinal 
undulation on the Atla.ntic coast of Nova Scotia*. It secms, thereforc 
but reasonable, in view of the auriferous character of the rocks of the 
Ohaudiere district and of Nova Scotia, that the probably equivalent 
rocks of New Brunswick should be alike productive of the precious 
metal. 

II. The lithological characters of the supposed Oambrian or Oam
bro-Silurian rocks of New Brunswick, though not identical with, bear 
much resemblance to those of the Nova Scotia gold series, the likeness 
being seen not only in the system 11,8 a whole and in individual members, 
but also in the order of succession, l1nd the results of metamorphism. In 
both, the lower and greater portion of the series consists of fine-gmined 
sandstones or quartzi tes (in New Brunswick usually fel~pathic) alter-

*See letter to Prof. H. Y. Hind in Preliminary Report on Geology of New Bruns 
wick.-H. Y. Hinel. Frbdel'icton, 1865. p. 15. 

.' 
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nating with gray a,rgillites, while above there are simple argillites, 
mostly dark-coloured, but wmetimes green or red. In both, these rocks 
are mOl'e or less invaded by gr'anite, in approaching which they assume, 
to some extent, the character of fine gnei$ses and mica-schists, more or 
less cllltrged with such minerals as garnet, staurolite, tourmaline, etc. 
In both places the higher rocks or argillites are markedly pyritiferous 
and with the pyrite other metallic sulphides, as those of antimony, arse
nic, lead and zinc occur. In the New Brunswick rocks hornblendic 
strata, closely similar to those of YarlUouth, N. S., are met with. 

III. A considerable proportion of all the reported" finds" of all uvial Record of 

gold have been from districts in or closely adjacent to the belts, which, finds. 

on other grounds, would seem to afford the most favourable indications 
of the presence of this metal. Among t.hem may be especially men-
tioned the tributaries of the Tobique and Little Southwest l\iiramichi 
rivers. Prof. R. Y. Hind, iu connection with a survey for the 
Provincial Government in 1865, reported allu vial gold from both of 
these streams, and exhibited specimens at the Provincial Exhibition of 
the same yeat', which are now in the cabinet of the University of New 
Brunswick. OtherobserveJ's report like results, and upon the strength 
of these, 01' possibly independent observations, certain parties h[l,ve gone 
so far as to erect on the SerpentiIle River, a branch of the Tobique, 
at a point at least fifteen miles from the nearest settlement, a 
small stamp-mill whereby to test more thoroughly the nature of the 
ground. Under instructions of the Director of the Survey, this point 
was visited by the writer during t!1e ~ummer of 1897, with results 
which, though negative as regards the actual finding of gold, neverthe-
less go far, in his opinion, to confirm the views already expressed as to 
its probable future discovery. 

The Serpentine River joins the Campbell 1\iver, or Right Rund Supposed 

branch of the Tobiqu~ about eight miles above the Forks of the <?,ccul'rerwe on 
. . '. Serpentme 

Toblque, and, accordlllg to the publIshed map of the Survey, very River. 

nearly in the middle of a band of supposed Cambro-Silurian rocks, 
extending thence south-west.erly to the head-waters of the Gul-
quac, and north-easterly neal'ly to Sagamook Mountain at the head 
of the Nictor or Little Tobique. About foul' miles above the mouth 
of Serpentine River, the Cambro-Silurian rocks, according to the 
map referred to, give place to an extensive tract regarded as pre
Cambrian, within which the remainder of this stream lies, together 
with the lakes at its head. The ground for such a separation upon Rocks of 

the Serpentine, whatever may be the case elsewhere, does not seem to SR~rpentine 
Iver. 

be very obviou8, and the writer would rather be disposed to regard all 
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the st·ratn between the bwer and the upper fall as being of similar 
age, and that age probably Cambrian. Excepting 11 band of crystalline 
felsite, which, like the granite of the main fall, is probably intrusive, 
all the other rocks are quartzites and slates; and except that those 
nearer the granite are more glossy and unctuoucl, it is difficult to see 
wherein they differ from those below. It is, however, in these more 
glos~y slates 01' schists that quartz veins especinlly abound, and it 
is here thnt the stamp-mill to which reference has been made, ha~ been 
placed. Immediately beneath the latter is a vein of milky quartz, 
fmm six to twell'e inches in width, much stained with iron and holding 
irregular lllusses of dark-green chlorite, while numerous similar veins 
are exposed in the banks of the stream for several miles above and 
below. A considemble quantity of broken quartz was lying about, 
and from this samples were selected for analysis. The slate was in 
aspect very similar to the auriferous schists of North Carolina, and the 
appearance alike of the veins lLnd the country-rock, appeared favour
able to the occurrence of gold. The occasional occurrence of mispickel 
or LLrsenopyrite was another favourable in:lication. Several veins 
examined were found to be, like many of those in Nova Scotia, con
formable to the bedding, and in some instances to be lenticular. 
Boulders of white or of ferruginous quartz are common in the bed of 
the stream for a mile or more below the mill. 

No work was in progress at the time of our visit, nor were we sub
sequently able to obtain any definite information as to the reason for 
the erection of the mill or the returns therefrom. We were oursel ves 
unable to find any gold, and heard that the parties operating the mill 
had also failed to obtain nny, except by wnshing in a neighbouring 
brook; but of this we are unable to speak with certainty. We can only 
add that the assays referred to above, made in the laboratory of the 
Geological Survey, also fniled to give satisfactory results. Samples from 
various veins found at and near the mill, and aggregating twel ve pounds 
and a half in weight, were submitted to trial, but were found to con
tain neither gold nor sil ver. 

If the information as to the ?,obique is indefinite, that relating to 
the Miramichi and its tribu taries is even more so. Po:siti ve statements 
as to the occurrence of gold have indeed been made, and by apparently 
reliable persons, but until the discoveries are followed up by appli
cations for mining licenses, they can hardly be regarded as worthy of 
serious attention. 

Absence of IV. The regions most likely to be gold producing have been very 
exploration. imperfectly explored. It is true that all hnve been examined, morA or 



&AILEVJ GOLD. 41 M 

less, by the members of Lhe Survey staff and by others, bub the pur
pose of these explorations was mainly the de~el'millation of the age, 
character and limits of the formations represented, not that of syste
matic prospecting. This has yet to be done. It is to be remembered 
also, that the larger part of the districts in question is still unsettled 
and for the most part densely covel'ed with forest, and such observa
tions as have been made have been chiefly confined to the larger 
streams or such as are navigable by canoes. Even in countries which, 
like Nova Scotia, are known to be auriferous, and where the conditions 
of the occurrence of gold are now well understood, the discovery of 
new veins is to a great degree a matter of chance, and a similar chance 
may at any time alter the view now generally entertained as to the 
non-productive character of the New Brunswick rocks. 

In adclition to the two great belts to which the abo\'e remarks main- Possible gold 

ly apply, some other districts also deserve notice as possible gold Ch~l't~tte 
producers. One of these is the tract lying to the nort.h and north- county. 

east of the town of St. Stephen, in Charlotte county. Here again the 
rocks may, both in charactel' and succession, be closely paralleled with 
those of the Nova Scotia gold series, and their age also is in all proba-
bility the same. A series of massive gray quartzites is overlain by 
black pyritous argillites, and both are invaded by masses of granite, 
becoming thereby altered, the one into imperfect gneisses and the 
other into micaceous, gal'lletiferous and hornblendic schists. Quartz 
veins also abound, in some instances of very large size, and some of 
these, upon the authority of Prof. C. H. Hitchcock, -i{- formerly State 
Geologist of Maine, yielded, at more than one locality, small quantities 
of gold. On the other hand, assays made by Dr. '1'. Sterry Hunt, of 
samples obtained from one of these localities (that of the Bolton 
property) failed to show any gold, while It similar negative result has 
been obtained in the case of specimens since collected from other 
points by the writer and submitted to assay in the laboratory of the 
Survey. These were partly from Bailey Settlement and partly from 
the Grimmer farlll, between Basswood Ridge road and Getchell Settle-
ment road. 

In view of this conflicting testimony the question in this instance, 
must be regarded as being still an open one, to be decided by further 
exploration. 

The last region to which reference may be made, is that of the hilly Albert count" 

country comprising the eastel'll part of St. John county with the ad- . 
joining portions of Kings and Albert. Small quantities of drift gold 
were found by the writer, as early as 1864, in the hills south of the 

<. Report on Mines und Minerals of New Brunswick. Ba.iley. 1864. 
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Coverdale River; and Prof. H. Y. Hind t;peaks of the country between 
Hopewell 11nd Golden Mountain, examined by him, as being 11180 
slightly auriferous. The existence of small percentages of gold in the 
copper ores of the southern coast of Albert county has also been 
noticed by Prof. lIind. 

The following a.re other loc111ities in which alluvial gold has been 
reported :~ 

1. U pS11lquitch Lake. Reported by Prof. Hind as slightly 11uriferous. 

2. Nipisiguit River, near the Gmnel Falls. Hind. 

3. Right-h11nd Branch Tobique River a,nel Long Lake. Hind. 

4. Blue Mount11in Brook. Hind. 

5. Springfield, seven miles norLh-west of Norton station. Hind. 

6. Dutch Valley road. Tmces of gold in pyrite. Hind. 

7. )Iuni11c River, Carleton county. 

8. Nashwaak River, York county. 

9. Frye Island, Charlottp, county. Reported by Dr. A. A. Hayes, 
of BostOIl, as occurring in qnal'tzites to the extent of $10 to the ton. 

MANGANESE. 

Deposits of The deposits of manganese found in New Brunswick occur in three 
ma,nganese. different formations, of widely differing character. 

The deposits which are the oldest geologically, as they were also the 
first to attract notice, are found in the county of Gloucestel', in the 

Tete a Gauche vicinity of the falls of the Tete it G11uche River, about eight miles from 
River. Bathurst. Veins of copper-pyrites having been found in the same 

neighbourhood, a company was formed about the year 1860 for their 
development, 11nd a small stamp-mill was erected, but the results 
proving uns11tisfactory, opemtions were soon suspended and h11ve not 
since been renewed. 

Recent 
observations. 

During the sumwer of 1897, a visit to this vicinity was made by 
the author of this report, with the result of showing that the 
manganese veins of the region 111'e, in all probability, much more 
numerous t,han had previously been supposed, and that the met111 
may possibly occur in qU11ntities which will admit of profitable 
wOl'king . Thus, 11t points nearly a quarter or a mile from the place of 
their first cliscovel'y at the F1111s, the red slates of the district, 
(probably of Cambrian 11ge), were found to carry numerous small veins 

Preliminary Report on Geoiogy of New Brunswick, Fredericton, 1865. 
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of pyrolusite j while I was assured by resident farmers that;, in road 
making, t;hey had exposed similar veins, attaining in SOUle instances a 
width of eight inches. :Masses of pure ore, usually higbly crystalline, 
are also found scattered over the neighbouring fields. U nfol'tunately, 
the whole district, which is nea rly flat, is covered deeply with a clayey 
soil, that completely conceals the underlying rocks, and with them 
any ores they ill"y contain j but in consideration of wh"t has been 
stated above, and the further fact that indicationil of manganese are 
found in the same belt of rocks in theil' extension to the Nepisiquit 
River, it would certainly seem that the district is worthy of closer 
investigation than it has as yet received. As the veins observecl are of 
the nature of " stringers" rather than well characterized lodes, a 
tracing of them to their points of origin might reveal deposits of con
siderable extent and value. 

The second class of manganese ores in New Brunswick, is that found 
in connection with the rocks of the Lower Carboniferous formation j 

and includes the deposits of Mm'khamville, Jordan Mountain and 
other points in Kil)gS county j those of Shepody Mountain, in Albert 
county and those of Quaco, in St. John county. 

jl1arlchamville.-The deposits at this place are by far the most in- Mark~amvil1e 

terestiug which have been yet found in New Brunswick, whether they depOSIts. 

be regal'ded from a scientific or from an economic stalldpoint. Thus 
not only did they for years form the basis of an extensive and profit-
able inclustry, but in the course of their development they afforded 
admirable illustrations of the conditions under which most of the 
manganese deposits of the sIaritime Provinces are found. A review 
of the operations undertaken at this point and of the facts then 
revealed, will thet'efore be of value with reference to any future under-
takings of a like character. 

The Markh!1mville mines are si tuated near the head of the Ham- Situation. 

mond River, at a point about forty miles north·east of the city of St. 
John, and about eight miles south of Susse>.:: station 011 the line of the 
Intercolonial Railway. The district in which they occur is an elevated 
one, and though the ore· beds are found on the sides and towards the 
bottom of a considerable valley, drained by the river, the necessity of 
surmounting the high ridges which border the latter, in order to reach, 
within reasonable distance, a suitable place of shipment. was, dming 
the opemtion of the mines, at all times a serious difficulty. The more 
recent construction of the St. Martins and Upham (now Central of 
New Brunswick) Railway, would, were the mines at any time reopened, 
afford a much more easy and less expensive outlet. .~ 
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As described in the report of the Geologicul Surl'ey for 1870-71, 
the rocks which on either side border the valley of Hammond River, 
at lYIarkhamville, are of Huronian age, consistillg of dark-gray to 
black diol'i tes and felsi tic beds, that in places ure more 01' less 
brecciated, and are probably of volcanic origin. They are themselves 
to some extent manganiferous, and are probably the source from which 
the more considerable deposits have been derived, but these are wholly 
confined to beds of more recent age, viz., to Low~r Carboniferous lime
stones and associated strata resting upon the Huronian beds, und to 
deposits of cby and gravel connected therewith. A deep co,'ering of 
drift makes it impossible to determine with accuracy the order of suc
cession of the Lower Carboniferous sediments, but from what data ure 
available, it is probable thut the limestones represent the buse of the 
Carboniferous system at this point, the higher beds being represented 
by red conglomerates and sandstones. 

The earliest discoveries of manganese in this VICll1lty are said to 
have been made by 1\11'. G. F. Matthew, the property being sub
sequently leased by :Mr. Wm. Davidson, of St. John. The first 
systematic opemtions, for the extractiun of the ore, were, however, 
undertaken by Colonel Alfred Markham, on behalf of the Victoria 
Manganese Company, about the year 1814, and to his energy and 
perseverance is to be credited the large development which they sub
sequently underwent. 

Development. The deposits first I emoved were superficial ones, consisting of ore 
inclosed, in the manner of pockets, in beds of clay, mingled more or 
less with gravel, and holding boulders of limestone. These deposits 
had a depth oE twelve feet or more. Somewhat later, operations were 
extended to the underlying limestones, but in these also the distl'ibu-

Irregularity of tion of the ore was found to be most irregular, thus leading to great 
occurrence. fluctuations in the output of successive years, as well as in the profits 

derived therefrom. In more than one inst.ance an entire season would 
be occupied in profitless search, and operations 'would be upon the 
point of abandonment, when new and possibly richer deposits would 
be struck, thus prolonging, for a greater 01' less time, the life of the 

Stoppage. mine. Such finds, however, eventually becl1,me too rare to admit of 
continued expensive search, and about the year 1893 the mines were 
finally closed, though the extensive plant used in connection there-

Output. with has never been removed. The output, during the first twenty
three years of operation, varied from 500 to 1500 tons pel' year, and 
the value, as delivered at SusRex, from $15 to $50 per ton . The total 

oj output appears to have exceeded auout 23,000 tons. 
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During the period of their greatest activity, the deposits at Mark- Observations 

ham ville were visited and very carefully examincd by Dr. R. A. F. of Dr. Penrose 

Pemose, in connection with a similat' examination then being made 
by him of n,ll known deposits of this metal in North America, and the 
results of his observation~ were published in a volume wholly devoted 
to this subject, forming a part of the Annual Report of the Geological 
Survey of Arkansas for 11:l90. As, owing to the closing of the mines, 
such observations are not now possible, and those referred to, the 
work of a recognized authority, are not only a remarkably full and 
clear account of these mines, but of their probable origin and t.heir 
relations to manganese mines elsewhere, it has been thought well to 
reproduce here, from the volume referred to, some of the mOre impor-
tant statements.-

" The ore occurs either as crystalline pyrolusite and manganite, or Nature of ore. 

in a compact, massive, nodular 01' bedded form, sometimes containing 
psilomelane. 

"The ore-bearing limestone is generally of a gray colout', but at Mode of 

times is pink or buff, and is associated with shaly strata. It contains occurrence. 

veins of crystalline calcite, in which masses of pyrolusite are fl'equently 
found, but the principal ore-deposits are lenticular bodies interstrati-
fied with the limestone. These OCCllr either as irregular pockets,tor as 
Hat layers, more or less continuous for considerable distances, and 

SOALE 8 feet to 1 inch. 

FIG. 1. SECTIONS IN O PENINGS AT THE MAR]{HAMVILLE MINE, NRIV BRUNSWIOK, 

SHOWING I 'HJi: :UODE OF OOCURRENOE OF THE lVlANGANESlo; ORE. 

A. Limestone. 
B. Manganese ore. 
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becoming thin and thick at intervals. In some places such deposits 
widen out into pockets ft'om which several hundred tons of are have 
been taken, and in one opening 3000 tons are said to hase been 
mined. Though in places the pockets do not always adhere skictly to 
the bedding of the rock, yet in a general way they follow it. Some
times veins and pocket.s cut directly across the bedding, but these are 
generally smaller than the others and are pt'obably due to a secondary 
chemical action by which they have been derived from the bedded 
ores. 

" The two sections [Fig. 1 J represent exposures of ore in openings on 
the property, and illustrate on a small scale the characteristic modes of 
occurrence, though very much largcr bodies of ore than those here 
shown have been wOI'ked. The smaller section shows an interstrati
fled lenticular layer of ore through the centre and an irregular, 
isolated pocket lying in another plane of stratification aOol'e. The 
larger section shows two lenticular pockets followi.ng the same line of 
stratification in the limestone, but separated by a ba.rren n,rea. 

" The surface of the limestone has often been dcc()mposed and a red 
residual clay, frequently mixed with surface gravel, has collected in 
considerable quantitieR. 1' he ore that was originally in the pal·t of the 
limestone which has decayed, is now found buried in the clay; and 
therefore deposits of ore-bearing clay or gravel, overlying the partly 
decomposed surface of the limestone, are of frequen t occurrence. 
Such deposits are rarely more than from eight to t\venty feet in thick
ness, but the ore in them is cheaply worked, and they have supplied a 
large part of the output of the l'I1arkhamville mine. FrequenUy the 
decomposition of the limestone has F>pre!td downward more rapidly 
along the outcrop of a body of ore than elsewhere, causing somewhat 
abrupt hollows filled with residual clay and mangn,neie 0re, and con
ta.ining in the bottom, the outcrop of the ore in sittb in the rock. 

"Not only has dccomp03ition t!tken place on the surface, but it has 
also gone on to a cOllsidel'n.ble extent underground, frequently causing 
subterranean cavities and passages. vVhen tllese have intersected 
bodies of manganese the floors are covered wi.th loose fragments of 
ore, brought t.here in the sftme way as that in the residual clay on the 
surface. KidneY-Rhaped masses of glossy, black limonite are fre
quently found with the cave deposits, and these also have doubtless 
come from the limestone. 

"The figure [Fig. 2] represents a section exposed in a surface pit. It 
shows the decayed surface of the limestone and the overlying residual 
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material, with fragments of ore that have weathered out of the rock. Surface pit. 

It will be observed that the body of ore in the limestone has been pltrtly 
freed from the rock by decay, and that the fl'11gments hltve become en-
veloped in the overlying cln.y. It will also be noticed that the decay 
of the rock has reached deeper where there is ore than where there is 
none. 

SCAT,E 10 feet to 1 inch. 

FIG. 2. SECTION AT TBI': lYIARRHA"!\'ILLE MlN[':, NEW BllUKSWlCK, li HO\\'lKG THE DE

CAY OF THE OUE-BEARING r,UJESTOXIl AND T HE l 'OTIMATI O;>; 0,' RBSIDUM. ORE

BEAnING OLAY. 

A. Limestone. 
B. Manganese ore. 
C. Manganese-bearing clay. 

« Though a large amount of manganese has been t aken from the sur- Workings. 

face clay beds and the caves, yet the deposits of ore in the limestone 
have also been extensively worked, and irt many places the rock is 
honeycom bed with a network of shafts and drifts, following the erra-
tic courses of the ore-bodies in all their intricacies. 

« The thickness of the limeston(~ varies considerably; in one of the The linu-stone. 

pits a depth of twelve feet was found, and a diamond drill boring 
in another part of the property showed a thickness of fifty·fiye feet. 
Probably a greater thickness will be found elsewhere. The bed is 
much disturbed and is folded into small anticlines [lnd synclines, 
but at Mal'khamville it has a general dip to the north-west and a strike 
of north-east and south-west. In many places it contains fossils, and 
sometimes the carhollate of lime of these has been partly replaced by 
manganese, which has subsequently been oxydized, and now exists as a 
black, more or less calcareous, mass." 
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The following table affords more exact information of the annual 
output of manganese in New Brunswick between the years 1868 and 
1894, almost the whole of which was furnished by the Markhamville" 
mines. 

Exports oj },f anganese ores j7"Om j'{ew B7'1tnSwick, 1868-1894.;-

1868 .. . . " ...... . . ...... . .. " ..... . .. . 
1869 ...... "" .... "".. . ... . "" . . . 
1870 . . ....... . " " .... " . . .. " " ... . 
1871. .. ... . . . 
1872 ..... .. . 
1873 ........... . . 
1874 . . .. . . .. . . 
1875 ........... . . .. 
1876.... .. ....... . . .. . ... . .. 
1877 .. .. ........ .. . ..... .. ... " " 
1878 .. . .. " . ... .". """ 
1879. " . ". .. .. . " " .. " " . " " 
1880."."" . ... . """" . .. . . "" '. "" .. "" 
1881. .. ".. ..." .. . ". ..""" " . " " . " " . " . 
1882 .. "" .. 
1883 .. ... "" .. .. . " . . . . " . .. . . .. . . . " . . . . . . " .. . . 
188'1."" ... . ...... . .. ... . "."" .. "" . . ". " "."" 
1885 .. .. .. .. 
1886. " " ... " .. . " . " .... . ... . .. ... .. " ..... .. 
1887 .. ". .. .. " " " .. " . .. .. 
1888....... .. .......... .. 
1889 ......... . . . . . ....... . . ...... . ....... . 
1890.. . . .... . . .. .......... . ... .. ... . 
1891 
1892 
1803 . 
1894 

Total . . 

Tons. Value. 

861 S 19,019 
332 6,174 
146 3,580 
95<1 8,18(\ 

1,075 24,4n5 
1,031 20,192 

776 16,961 
19,1 5,314 
391 7,316 
785 12,210' 
520 5,971 

1,732 20,01G 
2,100 31,707 
1,504 22,532 

771 14,227 
1,013 16,708 

4(;9 9,635 
l,G07 29,5% 
1,377 27,484 

839 20,572 
1,09·1 16,073 
1,377 26,326 
1,72fJ 34,248 

233 C,l :: 1 
59 2,025 
10 112 
45 2,400 

23,024 409,203 

In the year 1894, the export practically ceaEed. The mines at. 
Markhamville yielded over one half of the whole Canadian product up 
to the time at which work was snspended. 

As indicated by the preceding table, the manganese ores of Mark· 
ham ville are largely high-grade ores, 'and derive their value not so 
much from their manganese contents as from their being in a condi· 
tion to readily part with their oxygen, and hence to be of service in 
such chemical processes as demand .the free USB of the latter. Among 
these are the manufacture of chlorine, the decolorization of glass and 
the making of varnishes and cements, and for these purposps the Mark
hamville product was chiefly used. Other usea to which they are · 
adapted are the construction of Leclanche batteries, the manufacture 
of disinfectants, such as mangana-!:e and permanganate of potash, as' 
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colouring materials in the printing of calicoes, the staining of glass, 
pottery, brick, etc., and the making of. paints. For the manufacture Applicatiolls. 
of spiegeleisen and ferro-manganese, alloys of the metal used in the 
manufacture of steel, the "available oxygen" has no importance, and 
much cheaper ores may be employed. But little of the Markhamville 
ore was, accordingly, used for this put'pose. 

In preparation for market, the better class of ores, knowll locally as' 
high-class ores, were first crushed, then washed and finally sized in 
screens, to be afterwards loaded in old petroleum barrels, containing. 
something over 1000 pounds each. These were usually estimated by Estimation 
h . b' b I' h b . of values. t ell' appearance, ut sometImes y ana YSIS, t e very est rangIng as 

high as ninety-six per cent of pure manganese ore, worth about five 
cents per pound. The lower grades, under the name of" furnace ore" 
or "metallic ore" were shipped without special treatment, the price 
being based upon analysis, fifty per cent of manganese being employed 
as the standard. In the year 1888, the price in Eni!land of this latter 
ore 'was $15 per ton. 

The Markhamville mine is said to have produced some of the high
est grade manganese found in the world. 

The following are three analyses of high-class ore from Mark- Analyw~ _ 

ham ville, taken from The Mineral Resources of the United States, 
1888 :--

1---------·---
I -- I No. 1. No.2. I No. 3. 

I M::~lleHe ~in::~-:_---Il-:~----.1
1

--- -

Manganese peroxide. . !)7' 25 96 -62 
Silica _. '55_ 
Iron... ... '75 
Iron peroxide 
Barium. .. . . . .. ' 
Baryta and Silica ..... 
\Val,er 
Lofo!s. 

Totfl,l. ..... _. 

Trace. 
'S5 

'95 
Trace. 

'D5 

100'00 I 100'00 

'78 

'S5 
Trace. 

1'75 

100'00 

An lLnalysis of furnace ore (No.3) as quoted 1Il The Mineral 
Resources of the United States, 1885, gave :-

4 

Peroxide of iron. .. 
Peroxide of mangfl,nese ... 
Cfl,rbona-te of linle. 
Silicfl, .. 
8\1lphur. 

POl' cent. 
3'75 

52'74 
13'40 
9'50 

'02 



50 M NEW BRUNSWICK. 

Glebe mine. Glebe Mine. - This mine was situated three miles north-east of 

m'd"," 
Mountain 

iuas. 

({eological 
ondition. 

Markhamville, and about seven miles from the I. O. R. at Sussex. 

According to Dr. Penrose, the ore waR found in a limestone 
resen~bling that at Markhamvilh" though much less disturbed than at 
that place, and dipping gently to the west. The ore occurs in the 
limestone in nodule~ and thin layers, frequently absociated with calcite, 
a.nd following the general direction of the stratifiCf\tion. Several shafts 
and tunnels were opened, the deepest being eighty-five feet. 

Operations at this point were carded on for a short time only, and 
no particulars are now available. 

Jordan Mo~mtCbin.-This mine, discovered in 1882, is situated on the 
souch·eastern side of Jordan Mountain, and near the head of a brook 
fOl'ming one of the tributaries of Smith Oreek, itself a branch of the 
Kennebecasis River. It is distant about seven miles from Sussex 
station on the Intel'coionin,\ Railway, and about seventeen miles from 
Markham ville, being connected with the former (with the exception 
of about a mile near' the mine) by a well built and easily travelled 
Ghoroughf;)'I'e. 

The general geological relations at Jordan Mountain are similar to 
those of M Itl'khamville, i. e. the ores are similarly found in Lower 
Oarboniferous strata neM the contttct of the iabter with older meta
morphic 1"0C:,S (gneis~es, felsites, etc.) presumably of pre-Oamhrian age. 
But instead of occuning, as at the locality last named, chiefly in lime
stones, or in clayey deposits which have been formed by the decom
position of the limestone, they are here found in connection witb shales 
and shaly conglomerates, made up largely of fra.gments of the oldOl' 
I'ocks on which they rest, which are oistant from the mine only about 
200 yards. The mine, so called, is merely a trench, which at the time 
of examination, severed years ago, was found to be about seventy feet in 
length, wi th a depth of from ten to twel ve feet. The sides of this trench 

o "ei;. show the shaly conglomerateI'< dipping in each case to the south-east at 
.. n angle of 700

, II' hile the base of the trench was chiefly occupied by 
the deposit of manganese, extending for a distance of about sixty-five 
feet, with an average thickness of about six feet. 

In approaching the ends of the cutting, the ore·deposit was found to 
thin out rapidly and to alternate with the conglomerates j but the 
trench had not been opened sufficiently far to enable one to form a 
very accurate idea, either as to its extent or character. Its appear
ance was that of a lenticular mass confOl'mable to the bedding rather 
than that of a vein, but such mode of OCCU1Tence has already been 
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referred to as common in manganese deposits, and has little bearing 
upon the total quantity of ore which the beds may contain. About Removal of 

ore. 
250 tonl.< are said to have been removed. 

In addition to the main vein, small veins and stringers of manganese 
oxide were observed penetrating the sun'ounding rocks for a distan<:e 
of twenty or thirty feet, while in some instances angular fragments of 
conglomemte were apparently cemented by the ore into a 80rt of 
breccia. 

This brecciated character of the Jordan Mountain deposits, in con- Brecciation of 

trast with those of Markham ville, is interesting, as being, ftccording to bed~~anese 
Dr. Penrose, a common feature in connection with manganese ore-beds 
both in Canada and the United States. Thus at Tenny Cape, in Nova 
Scotia, i his feature is very conspicuously seen, as it is also in t.he great 
deposits of the Batesville region in Arkansas. Tn discussing its pro-
bable origin, the author referred to, points out that the brecciation is 
confined to the manganese-bearing strata, and therefore call hardly be 
the result of folding, especially as the associated beds are of a, charac-
ter which would make them equ~lIy susceptible to the effect.s of 
shearing; and is inclined to ascribe the result .to chemical action, this 
action being possibly connected, in some instances at least, wiLh the 
associ'.ltion of gypsum beds. None of the latter, however, have as yet 
been observed in immediate proximity to the JOordan Nlountain 
deposits. 

The ore of the main vein at Jordan Mountain is mostly a fine-grained Cbaracter 

1 · f . h d· bl I I 1 of 01"C8. pyro uSlte, 0 a maSSl ve c aractel· an 1 ron- ac c or stee -gray co our 
and dull lustre, but exhibiting also crystalline veins and masses. 
Probably with the pyrolusite is more or less mangan ite and other 
oxides. The rocks in the vicinity ~1re everywhere stained brown from 
the presence of the same ores, and trial-pits opened upon other portions 
of t he same property at considerable distances from, but on the same 
general line as that of the vein already opened, have been found to 
contain manganese in greater or less abundance. Of specimens collect-
ed at ra.ndom, some were found to be quite pure, while others contained 
a considerable admixture of quartz. Limonite, hrematite, barite and 
calcite, all of which occur at Markhamviile, were not observed at 
Jordan Mountain. The absence of clay deposits here is probably con
nected with the absence of limestones. 

The following are several analyses of the Jordan Mountain ore :.-
4 
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1. Analysis by Prof. P. B. Wilson, Baltimore, }Jd., Nov. 7, 1887 

~i"'nganese binoxide 00.. .. . . . . . . . .. . 
(Equal to metallIc manganese 54 57). 

Iron oXIde .. ... . . ......... . 
Silica ...... . 

Pel' cent. 
86'OS 

0'87 
2'SG 

2. Analysis by Dr. Olto Wirth, PittRllUrgh, Pa., ~ov. 22, 1887 : 

1Ietallic manganese ..... 
Iron ........ " .. . 
Siliea ... "." .. "." .... """" ....... "." .. 
Phosphol'U8 """ ... "" 

Pel' cent. 
52'88 
1"18 
9"70 

"014 

3. Analysis by Pennsylvania Steel Company, Dec. 12, 1887 : 

:Manganese .. " " . " " " . 
Silica .. " ........ . 
Phosphorus ... _ " .. 
Sulphul' ....... . 

Per cent. 
57'37 
0"23 

0'015 
0"01 

Q1Laco Head Mine.-- This mine was also examined by J), Penrose, 
whose description of its features could not well be improved. It is as 
follows: "The Quaco Head mine,is situated on Quaco Head, on the 
north shore of the Bay of Fundy, one mile south of the Lown of St. 
Martins, about thirty miles east of St. John, and twenty-foul' miles 
south of Markham ville. It forms a hold hf'adland protruding into 
the bay for almost a mile and forming the southern barrier of Quaco 
Harbour. A branch railway connects St. Martins with Hampton, on 
the Intercolonial Railway, which runs thence to St . • J ohn, making the 
total distance from Quaco Head to St .. J ohn, by rail, fifty-one miles. 
The mine has been worked at several different times, and up to 
April, 11,89, several hundred tons of ore are said to have been taken 
out. The property was acquired in 1889 by the Brunswick Manganese 
Company. 

"The manganese is sometimes crystalline, repres('mting pyrolusite 
and possibly also manganite, while at other til1les it is hard and 
massive, possibly representing psilomelane, and still again i.t is in 
porous, honeycombed form. These ores are found in Lower Carbonifer
ous shales and limestones, associated with a large COli glomerate bed. 

" The rocks are greatly disturbed and have been much shattered and 
broken by igneous intrusions. "They now stand at steep angles, 
sometimes almost vertically, exposing, in different parts of the head
land, areas of limestone, shale and coarse conglomerate. Masses of 
igneous material protrude into these beds at different points, and 
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ou either side of the headland are beds of Triassic sandstone and 
fine conglomerate lying unconformably on t.he upturned edges of the 
older rocks. 

"The {)'eneral section [here reproducedl shows the relation of the Geo)ogic .. l 
'" sectIOn. 

different rocks. It will be seen that the conglomerate forms the 
. highest part of the headland, that to the nOI·th-east of it are successively 
the sllale, limestone and an igneous intrusion, and that t.he Triassic 
sa,nd~tone occupies both sides of the headland. 

H('l'iwlItal sc,de GGU f,,~t to 1 inch. V0l'ticnl.cale 100 feet to 1 inch . 

....:-L Lime~t01w. 

}3. Sh"k. 
C. Conglolllerate. 
D. Tri,u;~ i c '[I,lIdstone. 

" The ma,ngn,nese occurs >,s nodules and irregular, discontinuous veins, Mode of 

in both the shuJe and the limestone, though the lal-ger quantities are occurrence. 

in the form er. The nodules vary f"om ·the fl'action of fln inch to sev-
eral inches in diameter, and the thickness of the veins is equally vari-
n.ble. The disturbed chltracter of the rocks renrler's it somewhat 
difficult to determine the thickness of tlle main ore-bearing bed, but it is 
probably not over thirty fee~, though smaller quantities of manganese 
[l,t'e found in the rocks on eithel' side. The ore is scattered through this 
thickness in very variable quantities. The f1moullt of commercially 
availabJe ore at Quaco Head is small. 

" The igneous rock is a hftrd, light-gray, close-grained material of a 
texture somewhat like trap. The limestone is like that of NT arkham
ville, though it is much reddened at the contact with the igneous rock. 
The conglomerate bed is composed of coarse pebbles of metamorphic 
rocks.· It dips steeply to the south, and forms a bold bluff, on which 
the lighthouse of Quaco Head is situated. The sandstones and con
glomera.tes at each end of the section are of a brick-red colour, and 
vary from coar'se sandstone to a fine conglomerate, with pebbles froUl 
11 quartex- of an inch to one inch in diameter, both sand and pebbles 
being composed of white quartz stained by a ferruginous cement. 
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Sometimes these beds contain small irregular seams or nodules of ma,n
gallese ore, which, however, are in very limited quantity, and have 
doubtless been derived, during the deposition of the beds, from the ero
sion of the Lower Carboniferous rocks." 

The accompanying analyse, by Dr. A. lVI. Comey, show the compo- . 
sition of the better grades of ore from Quaco Head, 

Analyses of Manganese ore from Quaco Head, New Brunswick. 

I I 

Co""""ID'~" I Com",", ... i",y'l Poro». "~'''y 

Manjl'ane!,o PBroxid-e--·.- . -.. ---- :- ~-.. I--71-fi-l---: -- or;-;--
FerrIc oXIde. ..... .. .. .... 2 19 I l'ID 
Calcium. _ . _ . . I trace. trace. 
Phosphorus . _ . I O· 02 0 -04 
Sulphnr. .. .. _ _ : : : : : : : : : ' J O· 00 0 00 
Insolube silicates.. . [ 8' 37 U '66 

Manganese . 
Iron_ 

! 

:58-20 
1-5::1 

G7 '1Ii 
1-23 

" The ore-bearing roeks can be I;raced back on thfl prumontory a t ill
tern\ls for nlmost a mile, to a place where ml opening has been made 
on the fa,rlll of Mr. Molaskey. On the north side of the Head, small 
scattered nod ules of manganese ol'e Me found in the gravel drift that 
lines that part of Quaco Harbour and extends inland over the Lower 
Carboniferous rocks. They hnve doubtless been derived from the lat
ter rocks during deposition of the gravel, in the same w<\y that the [Oed 
s,wdstone just mentioned obtained its mang,mese contents at an ear
lier chote." 

S,tlisbury Bay On the e:lst side of Salisbury Bay, in Albert county, it small deposit 

Shepody 
Mountain 
'mineo. 

of manganese ore occurs near a contact of Lower Carboniferous and 
Tl'iassic ~andstones, but is not of economic importance. 

In the vicinity of Elgin, in the same county, large piece~ of good ore 
are scattered over the surface, but when seen (1878) their source had 
not been ascertained. ,x-

SheporlAJ Mount(~in.-This eminence, one of tbe highest ill southern 
New Bl'Unswick, having an elevation of about 1000 feel, has a coru
posite structure, its lower half being composed of chloritic hydromica-

--------_._-
"Report of Progl'ess, Geol. SUl'v. Oan., 1878-79, p. 1.8 n. 
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schists and related rocks, tOI'ming a portion of a long ridge of such 
,;ediments extending along the St. John and Albert county coasts; 
while the upper half consists of Lower Carboniferous stl'ata, including 
the mmal association of gmy, more or less bituminous limestones, red 
conglomerates, red and gray sandstones and shales. On the nOI·th-east 
side of the mountain, near the road leading from Hopewell Corner to 
the Albert mines, t.he conta.ct of the two sets of rocks may be seen, 
n.ud in the lilllC'ltones occuning hel'c are the old excavations of the 
Hopewell Manganese jvrilte~. 

These mines were opened about the year 1860, by Mr. Steadman, of Hist.ory. 

Hopewell, an adit being driven horizontally into the limestones for a 
distance of about fh'e hundred feet. From the latter a eonsidel'able 
qUH.lltit,l', at lccwt 500 tons, was removed and shipped partly to Eng
la.nd and p"rtJy to the United States, bringing, it is said, about $50 
PCl' ton, though exact I'eturns oE the product are not now available. 
The ore was a com pact black oxide, leHs e\'y;;tallized than the ores of Nntlll'e of ore. 
Markham ville, but said to be of very high grade. It was found to 
occur both in vein8 and beds, of which the latter attained in places a 
thickne~~ of ti ve feet. Owing to vl1riOlls causes, however, of which 
little i~ now known, work wa~ abandoned many years ago, and the 
wOl'ks have long been in ruins. It is thought by many that the 
depo~its of mn.nganese are by no means exhausted. 

Tile third class of ml~ngane~;e ores to which reference has been lIIade 
nre the ~upnl'licil1l, impure and more or less enl'thyores, comlOonly 
knowll as wad 01' bog I\ltmg.1nese. These are found in beds of greater 
or less ex ten t, and wi t,b varying proportions of llIa·nganese oxide, ill 
lUany I.w.rts of t.hc pl'Ovinee, but with one exception have been con
sidered lL' hei.ng without vallie. This exception will now be more 
p>l.!'ticularl y noticed. 

Bog Man,qct·nese 01' JYcul of D£twson Settlement, Albe1't county.- Daw.on 

Tbis very remarkable deposit is located about five miles and a haH ~e:~;~'ft=~t 
from the tOWIl of Hillsbo!'ough, on the !llope of it, hill inclining nOl'th- > 

easterly at fI. low fl,llgle towards a SIl1H.ll brook, flowing thence to the 
Petitcodiac H.i vel', and whose opposite slope is occupied by the settle-
ment above named. The upper part of the first I'idge is wooded, but 
between the edge of the latter and the bl'ook the ground is cleared, 
and upon removal of a thin coating of veget."ble matter, usually not 
!\lore than two inches in depth, is found to be everywhere covel'ed 
wiLh a vel'y nne hlack powdel'J deposit, consisting essenti,~lly of man-
ganese oxide. 
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The property, as leased, embraces an area of abou~ 150 acres, 1tnd 
upon a.bout eighteen or twenty acres, or as far a~ searched for, the ore 
has been found, the deposit varying in depth from a lew inche, to 
thirty feet. In a survey recently made hy a Crown Land ~urveyor, 
seventy-three borings were made, in squares of une hundrt>d feet, twer 
a space of seventeen acres, showing an fLVemge dept.h of six feet 
seven an,d thl'ee-qlmrter inche~, equal to 1900 pound, to the cubic 
yal·d. There is, (l,ccordingly, nlredCly in sight iLnd n,I'ailahle for use :-

In sitll ull hills icie, 17 ITC1'8S •. 

In dl'.\'illg .hollse a,lId 8heds .. 

Tot.al . . .... , ... . 

'l\lllK 

173,]7(; 
400 

173,jj(j 

Acco1'ding (,,0 the statemell\;s of the manager of thu prolJeny, Jil'. 
R. P. Hoyt, to whom I am indebled for assist,Ll1ce ;I.ne! valuilble infor
m(\,tion, the iron rods used in the above boring~, in many of tho deepest 
places, f,LiJedto go down over twenty/he 01' thirty feet, and then 

struck what was apparently bard mangtmese ore, fill t.h:tt the "ho·. e 
I'esults indicA.te the minimum quantity. The general a~pect. of the 
ground i8 shown ill an a.ccompanying photogmph, representing one of 
the numerous tJ:enclle~ du .ll, in the comse of developrnf~nt. 

Twelve t1.mdyses of the ore have been made by eompe:ent 'chemists, 
including Prof. E. P. Dunnington, University of Virginia, 'vVi lJiam 
White, jr., Pittsburgh, Pa.., the chemists of the Cambria Iron \Vorks, 
Johnstown, Pa., the Carnegie Steel Co, PittsoUl'gh, P:L., and t,he 
Illinois StE'el Co., Chicago, IlL, the ",'cmge of tbflse gi ving :- -

j\{etitlllc mangant'.e . 
.;vIetaHip iron. 
S·.lJphm .. 
Phosphol'l1s .. . 
Silica .. 

Pe.l' ('en(., 

4fj'81 
~) H5 

. 0:, 
'0" 

5'3(; 

These ores are thus, in comparison with those of .M'arkhall1villc, low
grade ores, and wuuld be of little or no value for Lhe uses to which the 
latter are chiefly put. N 01' in their natural condition would they 
have commercial value of any kind. [t is, however, proposed to sub
ject them to (I, bricquetting process whereby the pulverulent and absorb
ent mass shall be rendered solid, non-absorbent and capable of flUS), 
handling, in which condition it may be adV'untilgeously used in the 

Propo"ed manufacture of l=<piegeleisen and ferro-manganeso. For t.his purpose 
il.pplicfati·toll to an extensive phtnt, embracing drying furnaces, C0I111)I'essol's, brict!uet-manu ac me ~ . . 
·,f spiegeleisen ting nmchines, etc" h:ts been erederl close by the mangalle~e deposits, 
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iLnd also neat' to the track of a hrflilch rail-I'ay, one mile and >1 half in 
length, built by the company, and connecting with the HarYl'y and 
Salisbury RailwH,y at ft point eleven miles from Salisbury, whencE', over 
the Intercolonial Railwn.y the product TIl"Y be readily sbipped to n.1J Ship[.ling-. 

Canadian ltnd United St.ates points, the freight rate being on ,L basis 
of about ~35,20 pet' ton 1.0 Chimtgo. The shipping point by sen is five 
miles ancl a half by mil from the mine to Hillsborough, with oi reet 
bnding at wharf fot' vessels of 800 tr) 1000 tr)!lS c'Lp,tcity. The rail 
ratE' to Hillsborough i~ about twenty-fi,'e cents per ton, the ves~;el t'ate 
to Atlantic ports of the U nitcel States, and others at a. gt'eatel' di"t,tnce, 
is about s 1.00 per ton. 

On 8,twrnill Creek, which travel'ses a. valley ,dong t,be \\'e~t.el'll l);tse Uthe,". 
C Sh d " '[ ' I I b 1 1 . \oc"htIP'. Ot. . epo' y ~. oUlltmn, nmnganese ore Ja~ )('.en o · scrvel, an( )~ now 

being exploited by Mr. R P. Hoyt, of Hillsboruugh. 

TllP following arldit;ional locali~ies of bog manganeH<" ate indic,\tetl 
by ~pecim (~ ns in the .l\iuHeum of theG ui I'et'sity uf j'\ ew BruJl~wick, 
but of which pltrticulal's ,tte not; now available: --Richibucto, ( Ke llt 

county): Bllll Moose Hill, (Kings cfJunty) ,: Queensbury, (York 
(;OUl~t.Y); Elgin, (Albert county) ; .i.\:l.oores Milb, (Charlotte county); 
and the vicinity of IVoodstock, (Carleton county). One of the 
Fr6c1erietoll cemeteries, just abo"e the old Govcl'I1ment House ill 
Fredericton, is underlain by >l bed of impure wad. 

According to the scale of valuatioll in use >lmong' Cf)Il~umel'S of I1ln,l1 - Ve)"ol·;"n. 

ganese ores (m'ult,iplying the percentage of l1lf111ganese by the pri.ce pet' 
unit, ,mel fOl'ty-fi,'e per I.'ent ore., being worth twenty-eight eents ;J. unit), 
the Dawson Settlement ore w(>old have, u,llowing sixty cents fot'iron 
value, ,L total avel'age I'alue of $13 to 851 4, though portions of it 

woulr1 range much higher tban lhi", At present it is the intention of 
th e company to use the loat.erial ~ol eJ'y in the manufacture of steel, 
a,nel with th1\t object in view it has bought tbe phnt of the Pictou 
Charcoal Iron Company, at Bl'irJgeville, K. S., to which the ore is to 
be sent. In the latter place the company j,.; in posse~sion of 4000 
acres of woodland and twenty-t'vo charcoal kiln;;, whil\~ the plant at 
Dawson Settiement" with railway, has an estimated yalue of aoout 
:lS30,000. The company is known as the Mineral P)'ociuct~ Com-
pany, the head'qual'ters being in New York, with illt-. Russel P. Hoyt, 
of Hillsborough, as general manager. 

Tile pI'ocefls of manufacture now in operation itt Daw~on Settlement Process of 
m,ty be briefly summarized as follows :__ ltIan\lfact.\Il'~. 

The ore is brought in tram-cars f!'Om the cleposits neal' by, and on 
reaching the works is dumped on a platform Oil a level with the feed-
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hopper of It htrge revol ving" drier," the la tter being ;l, cylinder of 
half-inch iron, five feet in diallletel', and twenty·eight feet long, 
inclosed in it brick chamber 10 x H feel., and thirty feet high. By 
the revolution of the drier, which is heated by wood or coal fin~s 
beneath, the matel'ial now deprived of a large part of its water, is 
ca,rri(~d to the end of the brick cham bel', and there d"opped into It 
special COil veyor, hy which it is carried to the foot of a bucket elevator, 
and by this to the top of the building. Here it is made to pass 
thl'Ough a revo lving sc reen with the efTect that the Dllel' part p'lsses 
into and is retltined by the "dry ore bin," wbile the coarser part is 
carried orf to be 1mbjected to the action of a grinder, after which it 
also cOllies back to he again passed through the revolvi ng screen afl 
before. Above the dl'ier is a dust ebarnber with a V-shiLped bottom, 
and provided with II. "piral conveyol' . .By thi~ cl,ny fin e ore which 
nuty be passing along with the steam or gas(~s from the drier is lDftde 
to settle, a,nd thence passes to the foO L of the elevator to be cn nied to 
the revoll-;og sc reen a.ml dry ore bin. 

nricquetting. From the" dry ore bin" thc l1111tcl'ial is removed Lo a mixer, (.here 

Probable 
origin of bog 
manganeHe 
deposit~. 

to be mixed with a. suitahle "bindel'," the nature of which j~ not made 
public. The mixed U1l1.tcl·in.1 is then read y for' the bricquetting machine, 
into wbich it ellters at the top, i~suil)g fl 'om below in the forlll of very 

COUlPII.Ct cylinderfl, each "bout three inches in ditl,UJetel', and about 
two and <t hiLif inches long. These are at once tmllsferrecl, on the 
same level, to cars for' l'cmo\'al. 

Arl interest,ing question, in connection with these deposi ts, is tha,t 
of their probable origin . Upon this point the 10cSllity throws yery 
little light, there being absolutely no exposures of rocks anywhere in 
the yicillity, or a,ny dsiblo ~ource from which tho manganese IDay 
have come. The nearest, rocks are indeed tho::;e of the Millstone f.:.rit, 
thou;;h these are doubtlelw, underlain, as at Hillsborough and about the 
Albert wines, by Lower Ca,rboniferous rocks, including limestones. 
None of these, however, are mar'kedly manga,niferous. It is also a 
little singular that the deposit should have such a decided slope, 
instead of being, as usual with bog-ores, Ile<wly horizontal. Finally, 
the <tbruptne3s with which the deposit enels along r.he line of the brook 
referred to above, towards which it inclines, wllile no such material is 
to be found on the oppollite slope, is abo remal'kltble, and seelllS to 
suggest that the ores are the result of deposition from spring>:! origina
ting on the one slope buf, w~l,nting on the other, while the brook has 
carried off the excess of t,he sol vent water. In support of this view 
it mlty be observed that the hillside on which the 01'0· beds rest. is 
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remarkable for the number of springs which issue from its surface, 
in the waters of which both iron and manganese may be readily 
detected. 

In connection with the subject of the ol'lgin of thfl bog-ores of 
Dawson Settlement, a few wOI'ds relative to the formation of the older 
and purer manganese deposits, such as those of Ybrkham ville, Jordan 
Moun.tain, Quaco, etc., may not be out of place. 

It has been suggested by Sir J. vVm . Dawson that the manganese Othel'View 

deposits in the marine Lower Cm'boniferous limestones of Nova Scotia to origin. 

may have been derived from the decomposition of trappean debris, not 
unfrequently associated with these limestonefl and of contemporaneous 
origin; and a like view to:; taken by Mr. E. Gilpin, Deputy Commis-
sioner of Minr.s fot' Nova Scotia, except that be regards the older 
strata bordering the Carboniferous tracts as being also a possible 
source from which the metal may have been originally derived. Both 
explanations would be equally applicable to the deposits of New 
Brunswick, for igneous ejectiono, in the form of dolerite, diabase, etc., 
are, loS at (~uaco, a common accompaniment of the Lower Carhonifer-
ous limestone~; while in the rocks of the Huronian system, such as 
underlie the nHl.Uganese-bearing strat.a at Markhu.mville and J ordlln 
Mountain, are aJso contained much material of volcanic or semi-
volcanic origin, toese in the latter instances having been found to be 
actual cu.rriers of this metal. On the other hand, the observations 
made by various exploring expeditions, ll.nd especiaJly that of H. 21'f. S. 
Challenger·, have made it cet·tain that manganese deposits, much like 
those undel" discussion, may be in process of formation over many 
portions of the sea-Hoor. 

BITUMINOUS COAL. 

There can be but little doubt that among the minerals of New First 

Brunswick, bituminous coal was one of the first to attract attention, discoveriE>S. 

its mode of occurrence, ready recognition and obvious utility alike 
contributing to that result. It is probable that t he first discoveries 
were made at Grand Lake, and from the beds in that vicinity, coal 
would iLppear to have been obtained in small quantities as eady as 
1782/ but it was !lot until nearly sixty years later, through the 
explorations of Dr. ~bl'aham Gesner, that the full extent of the areas E xplorations 

occupied by coal-beal'll1g rocks was made knowll. Between the years of Dr. Gesner. 

1839 [tnd 1841, Dr. Gesner, in addition to the recognition of limited 
ltreas of such rocks near th~ coast, styled by him the" Chignecto Bay 

·"Rev. W. o. Rnymond, in a pnper rend before t.h" fIi~tl)rical Society of St. 
John, Dec. 1897. 
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Coal fOfmation" <1nd the "vVestmorlancl Coal-field" a~cel'tained that 
a large part of the centml cOllntif's, including the whole of Sunbury 
and Kent, with large portions of Queens, York, Northumberland and 
Gloucester were undel'lain by rocks of the same age. These general 
conclusions were subsequently fully vprified. especially by the work of 
the Geological Survey, ':' with the recognition, however, of the fact that, 
with tt Jal'ge superficies, owing to the approximate horizontality of the 
beds, the formation had ill all probability but little thickness, and, in 
direct contmst to the extl'lwn.gant views of Dr. Gesner, coal-seams of 
inconsiderable amount. As the facts bearing upon this question have 
been largely del'ived fl'OllI explorn,tions in the Grand Lake region, a 
brief history of the operations there will be of . interest. 

The coal mines of Granel Lake are situated on its northern side and 
abou!; its CllBtern extremity, malnly in the vicini!;y of th e Newcastle 
Rinr, on the Salmon Ri vcr, in Chipmnn, a,nd about t.he lowel' part of 
C0<11 Creek, the entire extent of the Newc1lstle basia being estimated 
at a,bou t 100 sqUfLre miles. The country has an average clevlLtion of not 
mOl'e than {ifr,y feet <1bove the lldce, while the surface of the bttel.' is not 
fttl' from sea-level. Thc country, except where cut by wfttcr-coul's('s, il' 
also nearly Hat, wi!;h a drift covering var'ying from a few inches to 
thirty or forty feet. The lake is navigated by s!;camboats and 
small sailing vesHels, the distance from Newcastle to St .. 10hn by water 
hei ng forty-fi ve miles, !tl1d frOB.! Chi pm~Ll1 to the same port about fifty
t.wo miles. Ohipman is now connected by the Central Railway with 
the Intet'colonial Rail way fLt Norton, a distance of forty-four miles, 
and it has been proposed tll"t this line be extended, a distancR of 
thirty-fn-e miles, to Fredericton. The means for removal of the product 
of the mines to market are therefore ample_ 

The development of the mines has been very slow. Indeed, through 
their entire history there has been almoRt a total lack of combined 
and pcrsis!;ent effort. For many years the removal of coal was eff'ec!;ed 
ill a mos!; desultory way, each farmer upon whose land the seam was 
cxpo~ed devoting a portion of bis winter's leisure to getting out what 
was needed for his own use, or occl1sionally hauling a load on sleds to 
Fredericton. A consider:1ble qUl-\ntity was also sent to the same place 
or to St. John, mostly the former, by wood· boats, obtaining a ready 
sale. Little or no care was, however, taken in the handling of the 
coal. Screening, if undertaken at all, was very imperfectly done, and 
no attempt whatever w(],s made in the direction of system or economy. 
To a considerable extent the same state of things still prevails, 

" Report of l'l'ogl'e~", Geo!. Surv. Can., 1872-73. 
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all tending to give the cOI.tl a reputation considerably below its ['eal 
value. There being only one seam of coal, hut twenty· two inches in 
thicknetis, and this occt1ITing often so near the slll·fuce as to be 
obtained by the simple process of stripping and qUfLrrying, the cO~Ll 

was liable to considet'able deterioration from expo~ure, dirt, etc., 
detracting still further from its value. Even at the present time, so 
slight is the attent,ion p<tid to preserving the quality of the coal, that it 
is often loaded fLnd unlo~Lded several times in surmounting the low 
~wells of the sUl'face which intervene between the pits and the whilrf, 
wbile at the htter it is not even dumped upon a platform, but thrown 
upon the ground, to be further mixed with earth or ~rushecl by the 
wheels of p'lssing vehicles. 

It has been said that practically only one seltJil of cOfLl, twenty· two Tbicl<lle&i of 

inches in thickness, exists at Grand Lake. The idea that other and xe
A'1>m. 

thicker seams might be found at greater depths was long entertail~ed, 
and was favolll'ed by what was known of coal-development in Nova 
Scotia. Accordingly, in 1837, a company was formed to test this point 
by boring. As a re,mlt, at a point about two miles fLbove the mouth Result of 

of Salmon Rivllr, a bore-hole was sunk to a depth of n little ovel' 4-00 bol'illgsin 18:37 

feet, the return of the borings embracing, at, a depth of about 250 feet, 
"eight feet of shale and (;oal." The relative amonnt, of each was not 
~tat!ld, and prominence is given to the shale j still tbe result was 
regarded as affording some encouragement towards more systematic 
and extensive mining. )1 othing, however, bE-yond the continllal 
removal of the" surface seam" was actually done, and it was not until 
1866 that further borings were nndertaken, in this case at COltl Creek. Boriugs Hl6G. 

A depth of ninety-six feet was attained, but showed no coal. In 1870 
still Itoother boring, hut equally without result, was wade on Salmon 
Ri vel' to a depth of 217 feet. 

Of the above borings the first was cel'tainly unreliable and incon- Results. 

ciusive, while the two last were d!lcidedly unfavoumble. Still the 
impr!lssion continued to prevail t,hat tho question hltd not been fln:tlly 
~ettled, and with a view to itR determination, the assistance of the 
Geological Survey was invokEd for the purpose of making a more 
thorough olncl systematic investigation of the whole subject, the sum of 
$4,000 being at the same time appropriated by the local legislatul'e 
for the purpose of assisting tbe investigation through the use of a 
diamond drill. In pursuance of these undertakings, the whole field 
was very thoroughly examined, the position and nature of all outcrops 
determined, and the geological structUl'e carefully studied j the general 
conclusion being that the area of the Grand Lake p-oal-field propel', 
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embracing about 112 square mile~, was evidently that of a shallow 
basin, with a maximun depth not exceeding 600 feet, and of this fully 
200 feet belonging to the lower or barren measures_ This conclusion 
was in a mea8ure confirmed by the results of the borings, which at a 
depth of 217 feet were found to have passed entirely through the coal 
formation, bringing up character'istic cores from underlying and older 
rocks, and showing no trace of a.ny beds other than those neal' the 
surface. Notwithstanding, however, the removal, which would thus 
seem to be conclusive, of any reason for belief in deeply seated beds, 
the same observations sufficed to show that the surface seam, if, as is 
pf'obable, the latter underlies t,he entire area, must contain a. hlrge 
qultntity of coal, and t;hat this, from the ease with which it is worked 
must possess a considerable aggregate value. Taking only the 
N eweastle area proper into account, the estimated amount of coal 
contained therein is 22,135,449 tons, or, if the associated areas of 
Salmon River and Coal Creek be included, (a~out which the infor
mation i'l less conclusive,) the total will be nearly 155 million tons. 
Of this it is probable that from 100,000 to 125,000 t.ons have already 
been removed . 

The output of the Grand Lake coal mines in 1863 was about 3000 
chaldrons, and since th '1t time hits averaged about 4000 chaJdrons an

nually, the chaldron being about one and a half tons 01' 3200 lbs_ Of 
this about 1000 cbaldrons go to Fredericton, where the coal is useel in 
the eledric light works and water-works, as well as in factories, mostly 
for steam-making purposes. Its sfllJing price in Fredericton is now 
about $3.50 per chaldron, though in some cases as high as $4_ It is 
sent by water, at a cost of eighty cents per chaldron. From Newcastle 
all the coal now goes by wa,tel', either to Fredericton or St. John, the 
pI'ice being a,bout the ~ame. ~'rol1l Chipman none has been shipped 
by water either to Fredericton or St. John, but what is here raised 
(the amount being small,) is useu on the Central Railway. 

In 1891 an attempt was made to m<1nufadure coke; and again, two 
years later', by Messrs. Geo_ King and Silas Mc~\,Iahon, but the work . 
was not pushed beyond a test. The coke was pronounced good, but 
for some reason not ascertained the work was abandoned. 

The average work of one man at the mines is about one chitldron 
pel' day, of good coal, at a cost of $1.50. With a thicker seam coal 
could be readily extracted at a cost of fifty cents. 

The soil covering varies from three feet. to thirty feet. If not. more 
than seven or eight feet in depth the soil is "stripped." Beyond that 
depth it is usual to go under. The seam lies nearly at the level of 
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the lake, and much difficulty is experienced in connection with drain
age. No pumps have been used, except in one instance, by Mr. Mac
]<'arlane, of l<'redericton, the small size of the seam not making the 
inducement sufficient for the introduction of steam pumps. 

In the Geological Survey Report for 1873, full descriptions are gi ven Rece~\ . 

f II 1 . d h' D ' th "t f J • eXaminatIOns. oat 1e opemngs rna e up to t at t1lne. urll1g e VISI 0 t le WrI-

ter in 1897, an interesting opening hfld just been made on tile farm of 
Robt. Cox, now leased to the Central Railway on the Emigrant Settle
ment road, about four miles from Newcastle Landing. It is fairly 
representative of all. A stripping has been here made showing a sur
face of coal for about fifty feet in length by ten feet in width, and 
having a gentle slope west· northwest of about one foot in twenty. 
The soil covering, which at one end is about five feet deep, increases to 
about ten feet at the other, and is largely clayey, with many imbedded 
blocks of sandstone and shnJe. The following is 11 section of the 
exposure :-- . 

Soil .. 
Good coal. 
Shale and clay ... 
Coal" " " . 
Fire-clay, at least 4 feet deep, but of which the 

bottom has not been reach"d. 

5 to 10 feet 
22 inches. 
6 

11 

The coal is firmer and can be mined in larger lumps here than at many 
of the openings ill Lhe \·icinity. 'l'heseam is doubtless the same as at other 
localities in the N ewcftstle field, differing onl'y in the i'D.Ct that the clay 
and shale pal·ting found here between the upper a nd lower part of the 
seam, is elsewhere usually shale only, locally known a.s "bone". The 
lower coals are usualiy not removed, as affording a good solid foundation 
on which to work, in preference to the soft clay beneflth. 

It may here be noted that a tramway down the valley of Newcastle l'rampol'i. 

River would pass neal' most of the important openings, and by doing 
away with the loading, dumping and reloading already alluded to, 
(which tends to reduce the coal to very small fragments, if not to dust), 
would serve to bring the coal to market in a much more satisfactory 
condition. 

At! to other parts of the New Brunswick coal-field, it would be out Other '\\'ea~. 

or. place to describe here in detail all the localities at which outcrops 
of coal have been observed. In most instances the seams al'e small 
and of no economic value; but as bearine; upon the general question 

"Report of Progress, GeoJ. SUl'v. C",n., 1878-7(1, p. 20 D. 
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of the diameter of the field and it~ pos8ible !;upply, it Dlay be well to 

enumerate them brietly,:x They are as rollows :-

QUlmNS COUNTY, 

Clones Settlelncnt,- -According to explomt,ions made here by Dr, G, 

F, Matthew, there are two seams, with thicknesses respectively of one 
and two reet, The quality of the coal is good, and some attempts to 
work it were made in 1872, but the situation of the mine being UIl

fa.vourable, these were soon abandoned, * 
Otnabog and Me?'8erenn Jh'oo"ks, 

p, 219, 

S1J~UCHY COUNTY, 

.Nea?' 7'1'acey, 

Report of Progress, 187273, 

NO'J,th·1.Uest O?'Olnocto, below mouth of Hal'dwood Cr'eRk-Seam of 
fi ve inches, 

J'h?'ee-t1'Qe C1'eel.:. Borings made here reached ,t depth of 600 
feet, but failed to show seams of coal. 

TOI'tlt-we"t B ','unch of 01'01IW(:lo RiveT, one and a half llliles above 
the mouth of the Yoho stream. Coal seams foul' and five 
inches, 

Yon K COUNTY. 

}htshwaaksis R-iv(~r . 

Taxis Ri1)et', 

Cm';'; Settlement, 

FrinGe Will1:am, 

.l\: ",,""I.' COUNTY, 

Coal CTeel.:. 

GLOuCESTER COUX'l'Y, 

~re'w Bandon 01' Stondw.ven,-The stone quarries opened at this 
locality, as well as at Clifton, neal' by, upon the ~outhern shore of the 

Bay C:hnl"ul'.i. Bay Chaleurs, besides affording a fine exposure of Carboniferous strata, 
lying probably neal' the ba~e of the system, show also a seam of coal 
about eight inches in thiclmess, while otber seams are said to ~how at 
low water, one of them with a thickness of eighteen incbe~. The strata 
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exposed in the nearly vertical bluffs which form the shore £01' sevel'a} 
miles, consist below of massive sandstones, often of pale-greenish 
colour, with thin intercalated beds of shale (the latter often replete 
with fossil iems admirably preserved), and above of gray, green and 
red crumbling shale, the whole series showing a very gradual south· 
east dip. As representative of the probable structure of a large part 
of the coal-field in this county, this coast-section is vet'y instructive. 
The total thickness of exposed beds is about seventy-five feet. 

KINGS ComI1·y. 

Dunsinane.-At this locality, which is a few miles east of Sussex DunsinallC, 

and close to· the track of the Intercolonial Railway, a seam of bitu- Kings county. 

ruinous coal occurs, with a thickness of about twenty inches, the 
associated rocks being gray sandstones with blue, gray and reddish 
shales. In the latter are typical Carboniferous piants. A number of 
excavations have been made, in one instance to a depth of sixty feet, 
but without further result than that stated. 

During the yeat' 1897, boring operationR were undertaken with the 
drill belonging to th" provincial government, and a depth of nearly 
1300 feet has since been reached. All the rocks passed through an) 
such itS belong to the coal formation, most of them being fine bluish
gray sandstones, associated with grit and fine conglomerates, but with
out red rocks. The unexpected thickness of the Coo.l Measl1res at this 
point is very remarkable, and must have an important bearing upon 
the possible thickness elsewhere. 

Longs C1'eek. (near mouth.)-Seitm ten to twelve inches, but very im· Longs Creek, 
pure. Queem 

county. 

In regard to the question of the probable productive capacity of 
the New Brunswick coal-field, the facts afforded by the Newcastle or 
Grand Lake basin are of the utmost importance. Considering the Discussion ~on 

results of the careful surveys of this district (fully detailed in the coal supply. 

Geological Survey Report fOt' 1873), together with the results of 
borings and mining operations, no reasonable doubt ,~an be entertained 
that, in this particular basin, the coo.l formation is vElry shallow (pl'Ob-
ably not exceeding 500 feet), and that the twenty-four inch seam which 
has there been so long worked is practically the only one present. 
The structure of the district aL the same time shows that this seam, 
occupying a low position in the Carboniferous formation, rests upon a 
floor of older rocks, including red sediments and trappean overflows of 
the Lower Cat'boniferous formation, in such a way as to clearly indicate 
not only unconformity but also extensive el'Osion between the two. It 

5 
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Thic.kberr seams is, therefore, possible that while the Coal Measure rocks over cel·tain 
POSS] e. 

tracts, as over prominent ridges of the underlying beds, may be very 

Three-tree 
Creek, York 
couuty, 1897. 

Borings at 
lVloncton, 
1897. 

thin, (or, as at Newcastle Forks and Coal Creek, may allow these to 
protrude through them), at other points, where underlying pre-existing 
"alleys or depressions exist, they may have a thiclme~s corresponding 
to these depressions. In these lattel' cases it is <1lso possible that, 
with greater bulk of strata, they may include more seams of coal. 

This condition of things is really typici11 of the entire central coal
field of the province. The strata are everywhere in an attitud e
varying but little from horizontnJity j the seams of coal approxiruat.e 
in thickness to that of Grand Lake j the associated fossil pla.nts 
indicate about the same horizon; and the thickness of beds exposed 
in river-sections arfl too inconsiderable to admit of any conclusion being 
drawn as to what the total thickness is, or the extent to which it may 
vary. The only possible way, therefore, by which to test its produc
tive capacity, is that of instituting systematic borings, along several 
parallel lines, at such intervals as may clearly indicate the varying 
thickness of the formation, and reveal the presence of additional seams 
of coal, if any such exist. Even should the results be negative, the 
information obtained would be of value as substituting certainty for 
conjecture, and thereby tending to save the useless expenditure of 
money. 

In addition to the borings at Newcastle, Salmon River and Coal 
Creek, previously referred to, borings have already been made at several 
other points with negative results_ One of these wall at Three-tree 
Creek, near Fredericton Junction, where, in the year 1873, a diamond 
drill penetrated to a depth of 600 feet, but found no coal. 

Another locality is the vicinity of Moncton, where during the sum
mer of 1897, with a diamond drill leased from the local government, 
a number of bore-holes were made, in some instances to consider
able depths. A visit to one of these was made by the author of this 
report, the locality being the farm of Peter Wilson, about nine miles 
north-west of Moncton and near the base of the southern slope of 
Lutes Mountain. This latter is a ridge of coarse red conglomerate, of 
Lower Carboniferous age, associated with reddish felsites, boulders of 
which strew its sides. The bore-hole is close to Wilson's house, and 
less than a furlong from the conglomerate ridge. At the time a depth 
of 120 feet had been l'eached, a.bout two-thirds of this being in a very 
fine rather dark-gray sandstone, while the beds below were generally 
reddish, though less markedly so than is usually the cas.e with Lower 
Carboniferous strata. No beds of coal were passed through and this 
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notwithstanding the fact that an eighteen inch seam was said to ha ve 
been exposed, sume fourteen years ago, within a few feet of where the 
present boring has been made. No rock is visible at the surface, the 
beds being covered with about eighteen feet of clay, in which some 
small fragments of coal were seen. Two miles west of the above, 
another boring obtained a depth of 737 feet. n is proposed that the 
cores obtained from these several borings, togethel' with those derived 
from the operations at Dunsinane, shall be sent to Fredericton for 
critical exo,mination. The results there obtained, with additional 
data derived during the past summer (1898) from examinations over 
various parts of the coal-field, will be embodied in another report now 
in course of preparation. 

ANTHRACITE. 

The occurrence of anthracite coal, in limited quantities, in the F.irab 

D · £ S J fi . b dIscovery. evoman rocks 0 t. ohn county, was rst brought to notlCe y the . 
observations of Dr. A. Gesner,iI- in the year 1839, small seams of such 
coal having been noticed by him in the neiqhbourhood of the Lepreau 
River, and subsequently, in the form of trunks of trees converted into 
anthracitic m!1tter, in the vicinity of Little River, east of the city of 
St. John. Later observations showed that such coal was not of 
uncommon occurrence in the rocks referred to, but at two points 
only, both in the Lepreau basin, arid not far apart, did the quantity of 
coal appear to be such as to warrant any attempt to work it: 

The locality in which mining operations was first undertaken, Location n.t 
. 1877 h f - B' h d ' £ Lepreau. In ,was t at 0 Lepreau aSln, a sort 18tance west 0 Bas in. 

the line between St. John and Chadotte counties, on the land of 
Mr. G. R. H'1nson. t Several shafts were here sunk, one of them 
reaching a depth of 140 feet, the strata penetrated consisting largely 
of gray sandstone, but with alternating beds of shale, both of which 
carry, somewhat abundantly, characteristic Devonian plants. At a 
depth of 125 feet a seam of mixed coal and 8h11,1e was found, having a ~rsi~~Of 
total thickness of fifteen feet; but the shale was irregularly distributed operatic!Il i;. 

through the coal, of which not over four feet could be found at any 
one point, and this much mixed with earthy matter. An analysis of 
s!1111ples from the outcrop, made by Dr. B. J. Harrington, gaNe 36·88 
per cent of ash; though two other analyses, of selected samples from 
lower levels, reduced the proportion of impurities to twenty-one and 
fourteen per cent respectively. When tested on a large scale for steam 

" First Repcrt on Geology of New Brunswick, pp. 51-53. 
t Rp.[Jort of Progress, GeoJ. Surv. Can., 1876·77, p. 345. 

51 
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producing purpC'ses, the coal is 8aid w have ignited l'en,dily, and to
have had good heating capacity, but, as might be p.xpected, burned 

Development. imperfectly, leaving a considerable quantity of clinkel·. Work 
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character. 
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origin. 

was carded on at, this 10cnJity, IDOl'e or less continuously, for four or
five years and then abandoned. Considering the nature and age of 
the associated rocks, the impurity of the larger part of the product 
and the difficulties attendant upon its removal, it does not seem 
probable that mining operations of a profitable character are ever 
likely to be prosecuted here. 

ALBERTITE. 

No mineral found in New Brunswick has awakened more interest
than this. N one is so peculiar in its nature and associations, none has 
been the subject of greater controversy, both scientific and legal j upon 
none has more capital been expended, and from none has a larger re
turn been obtained. 

The mineral is essentially confined to the Lower Carboniferous f(J)'m
ation, though in very limited quantities it has also been observed in 
underlying metamorphic slates and in overlying Coal Measures. By 
far the larger part is confined to heavy beds of very fine-grained dark
gray to black bituminous shales which occur neal", if not at, the base 
of the Lower Carboniferous, penetrating these ~hales in tbe form of 
vell1s. 

Albertite is soft a nd brittle, jet black, brilliantly lu~trous and hreaks 
with a marked conchoidal fracture. In its physical characters it 
beaL's much resemble-nce to asphaltum, but is less friable, is dih"erently 
affected by solvents and has a different chemical constitution. Though 
for a long time regarded as unique, it is now thought to he identical Ot' 

nearly so with the mineral gilsonite, found in small quantities in Utah 
as weil as with the grahamite of Western Virginia. Its hardness 
is 3, nearly, of Moh's scale, its specific gravity being fL'om 1·08 to-
11'1. It may be readily ignited in the flame of a spirit lamp, and 
may be melted, though less readily than asphalt. It is of uniform 
qualit,y, and under the microscope reveals no trace of structure. The 
conditions of its occurrence and its characteristics, both physical and 
chemical, favour the idea that it is an oxidized hydrocarbon, related 
to petl'Oleum, and originally in a condition of partial or complete 
fluidity. * 

-'-A lbertit~ has been recently found in small quantities forming veins and irregu
lar masses in the pure white and stratified gypsum of the Hillsborough quarries. No
stronger evidence of its cha-ract"r as injected hydrocarbon ",,"lei be eiesirecl. 

" 
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A full description of the history of the Albert mines, involving a 
protracted di;;pute as to the nature of the deposit and its consequent 
ownership, would be too lengthy for the present Report, and reference 
may therefore be made to the Report of Progress of the Geological R eference

f 
to 

Survey for 1876-77 (pp. 351-401) in which the subject is very fully ~:gf;;ic~l the 

treated, a.nd which is accompanied by a ma.p showing the geographical Survey. 

distribution of the albertite-bearing shales. A brief summat} of the 
more important facts is all that can be given here. 

The vein was origilmlly discovered in the year 1849, on Frederick Discovel'Y· 

Brook, about foul' miles south-weBt from the town of Hillsborough, and 
showed at the surface a thickness of sixteen feet. The title to the 
property having been determined, on the supposition that the 
albertite was a va.,·iety of cOILl, I.Lnd therefore reserved to the 
Crown, a company wa.s at once formed for iLs development, and opera- Development. 

tions actively entered upon. These were continued for a period of 
fourteen years, the greatest output being in the years 1865 and 1866, 
in each of which tile shipments were 20,500 tons, while the total from 
1863 to 1874 was IM,800 tons. The royalty paid to the Government 
up to January, 1866, was $8,089.29. The exportation was principal-
ly to the United States, where the mineral was partly employed 
.as an enrich,"r in the manufacture of coal gas and partly in the 
making of oil. The yield of the latter was said to be about 100 
gallons to the ton, while the gas-product was 14,500 cubic feet per 
ton, of a superior illuminating power. The price at which it sold va- Vaille. 

ried at different periods from $15 to $20 per ton on the wharf 
at Hillsborough, but its present value, owing to the competition of 
petroleum, would be greatly reduced. In the course of the operations, it 
was found to occupy an irregulat' and nearly vertical fissure, to have a Mode of 

thickness varying from one inch to seventeen feet, to have numerous occurl'ence. 

branch veins, in places cementing innumerable fragments of the Rhatter-
ed strata and even crystals of selenite into a sort of breccia, and finally 
to show, through much of its extent, complete discordance with the 
associated stmta. The depth attained was over 1100 feet. The width 
of the vein in the lower workings was greatly diminished, and as a con-
sequence gave a greatly lessened output. Between 1869 and 1870 there 
was a falling off from 17,000 tons to 6000 tons, and from this time 
little was done beyond exploratory work and the t'emoval of reserves. 
These having finally become exhausted and all efforts to find new veins 
or enlargements of old ones having been ineffectual, the works were 
dosed down. 

Latel' 
Both before and since the stoppage of the Albert mines, many dn~tempts to 

lSCOVel' 
attempts have been made to discover deposits of a similar nature at simila~ 

eposlts. 



Geological 
range. 

Geological 
position. 

Exposnres at 
:Baltimore, 
Albert 
county. 

70 M NEW BRUNSWICK. 

different points in Albert and Westmorland counties, where the occur
rence of the characteristic bituminous shale seemed to render its 
presence possible. In several instances these attempts led to the dis
covery of veins of albertite, but in no Cl1se of such a size as to warrant 
t,he expenditure of capital in working them. 

The facts relating to the possible occurrence of workable deposits of 
albertite are fully detailed in the report to which reference has 
already been made. The circumstance thl1t the mineral has been 
found at points so distant as Norton station in Kings county and 
Beliveau in v\Testmorb,nd county, the one fifty miles west and the 
other ten miles east of the Albert mines, is interesting as indicl1ting 
the extent of the area over which the conditions resulting in thfl for
mation of albertite must hl1Ve prevl1iled.; but I1part from the mine 
referred to, no facts 111, present known warrant a beJiflf in its OCCUlTence 
in other than small veins. At Beliveau, a shaft was sunk to a 
depth of 500 feet, and large sums of money were spent in exploratory 
work, but without favourable results. 

BITU~J1NOUS SHALES. 

The only development of these shales which is of economic impor
tance, is that already referred to as being, in Kings, Albert and 
W' estmol'land counties, holding veins of albertite. Apart, how
ever, from this fact, these shales are capable of yielding productS 
which, even if not immediately available, are likely in the future to 
become of considerable value. 

The position of the shales, geographically and geologicl1l1y, has ah'el1dy 
been referred to. Lying for the most part along the northern side 
of the ridge of pre-Oambrian metamorphic rocks that occupy the 
larger part of St. John and Kings counties, they OCCtH' at intervals all 
the way from Norton station on the west to the vicinity of Dorchester 
on the east; while their stratigraphical relations and contained fossils 
indicate that they occupy a po~ition near or at the base of the Lower 
Oarboniferous formation. Full particulars as to both of these points 
are given in a spet:ial report contained, with accompanying map, in the 
Report of Progress of the Geological Survey for 1876-77. 

The best exhibition of these rocks, viewed from an economic stand
point, is to be seen in the settlement of Baltimore, Albert county, at 
which point operations for theil' working and tl'eatment were under
taken about the year 1862. As seen at tbis point they consist, for the 
most part, of heavy beds of a very dense, tough and fine-grained charac-
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tel', from dark-gray to black in colour, effel've~cing readily upon the 
addition of an acid, and when rubbed emitting a strongly bituminous 
odour. Subjected to heat in furnaces erected for the purpose, the shales 
readily yielded oil to the amount, in the case of the best bed, known 
as the" black band," of sixty-three gallons to the ton; while the gas
yielding capacity per ton was 7500 cubic feet. In fact, the rock of 
this band may fairly be regarded as a true cannelite, closely resembling 
some varieties of the latter in specific gravity, colour and lustre, and 
like this mineral readily igniting and buming. Blocks, cut from 
the mass, are jet-black in colour and on polished surfaces much resemble 
jet. 

During the course of operations at this locality, openings were made Amount 
. d'ff, . I .[ bl b d . f f' h removed. upon SIX I erent strata, tIe aVf\l a e e s varymg rom a ew mc es 

to four feet. In all about 1000 tons were extracted, and the operations 
would, no doubt, have been a source of profit, had it not been that the 
discovery, about this time, of the flowing petroleum wells of Penn
sylvania brought the latter into active competition, making the further 
manufacture of the oil at Baltimore impossible. A few years later 
(in 1865) about 2000 tons of similar material, but less rich than at 
Baltimore, were removed from Taylorville, on the Memramcook River, 
in Westmol'land county, and exported to the United States, selling 
there at the rate of ~~6 per ton. 

PETROLEUM. 

It has already been stated that the Albert shale1:l, as seen at Balti- Occurrence of 

more and Memramcook, have been made the basis of the manufacture ~~lna:s~~~~rt 
of oil, as also that the mineral albertite is in all probability an oxidized 
mineral oil derived from these same shales. It is now to be added 
that these are in places so saturated with petroleum as to result in a 
direct, though small, natural flow of the latter. This fact was well 
shown during the course of the operations in the Albert mines, when 
huckets placed in certain positions were found, after periods more or 
less prolonged, to be filled with oil. The gray sandstones associated 
with the shales, and for the most part above them, were found to be 
even more prolific than the shales themselves, and from these sand-
stones petroleum has been obtained, not only at the Albert mine~, but 
in Upper Hillsborough, Beliveau and Memramcook. In the rear of St. 
Joseph College, in the last-named village, iR a well from which small 
quantities of pet,l'oleum have been obtained, while at Dover, in the 
same county, a similar flow of oil has, by oxidation at the surface, 
given rise to deposits of maltha. Jets of inflammable gas are occa- Inflammable 

gas. 
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aionally met with in connectIOn with springs and streams in the same 
district. 

Several attempts have been made by boring, in one instance to a 
depth of 2000 feet, to discover such oils in available quantities, but 
so far the flow has, in every case, been found to be too small to admit 
of profitable collection. It is possible that, with a more careful 
selection of locations, and with greater regard to the principles of 
geological structure, future efforts in this direction may be more 
successful. The facbs relating to the albertite deposits seem to point 
to the former existence, in this region, of enormous quantities of oil, and 
unless this has been wholly oxidized into the condition of that mineral, 
(a view at least partly negatived by the occurrence of petroleum) 
it is difficult to assign a reason why it should not be still available. 

GRAPHITE. 

Strata containing more or less disseminated graphite or plumbago, 
occur in connection with rocks of varied age and character 'in the 
province, but are especially distinctive of the upper portion of the 
Laurentian system as found in St. John county. They here consi5t 
largely of limestones, and in places carry sufficient bodies of graphite 
to admit of being worhd. 

The only point at which operations have been undertaken, is in close 
proximity to the Suspension Bridge, near the mouth of the St. John 
River, on the eastern side. -l{- The first opening was made here some 
twenty-five years ago, close to t.he watel"s edge, and a quantity was 
shipped to the United States. Somewhat later, work was rp.sumed by 
Mr. S. S. Mayer, of Carleton, from a point on the land of Messrs. 
Hazen and Botsford, some 600 yards from the river; a few hundred 
tons being removed, which was also sold in the United States. These 
works having also been abandoned, MI'. W. F, Best and others united 
in an effort to revive the industry by sinking a shaft in what was 
regarded as a position more favourably situated for working. This 
was 200 feet north-east froIn Mayer'S workings, and foudeet from the 
face of the limestone cliff: At £fteen feet below the surface the 
deposit was reached. The top was found to be in the form of the sharp 
edge of a wedge, which widened out rapidly, until, at a depth of thirty 
feot, it was eight or ten feet wide. Great difficulty being experienced 
on account of water (from the old workings) which penetrated the 
loose limestone, making it necessal'Y that a pump should be constantly 

.. For information relative to these deposi.t>< I am indebted to W. F. Best, analytical 
chemist. St. John. 
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employed, i~ was decided to s~ar~ a level at the depth a bove mentioned. 
A drift from the shaft to the north-east resulted in showing a continuous 
mass of the material between layers of limestone and trap, which here 
come together and pre~ent an unbroken face as far as work was con
tinued. 

The quality of the graphite at thirt.y feet, was found to be fat· better Q11ality. 

than that of the first samples from the apex of the wedge, and could the 
deposit be tested with a diamond drill it is not improbable that at a 
lower level a still further improvement might be met with. 

When this shaft was first opened, the results were fairly satisfactory, 
about $1,200 worth of the mineral being sold in two or three months. 
The workmgs were, however, expensive, chiefly on account of water, 
and a "combine" a~ong the manufacturers of foundry facings having 
caused sales to fall off, it finally became necessary to again suspend 
operations. 

The first shipments were made to Chicago, Cleveland, and other Ma.rkets. 

western points, the average price obtained being $7 per ton delivered on 
the railway at FlLirville, St. John county. After the closing of the 
works, inquiries were made for several lots of ten car-loads each, but 
these orders could not then be tilled. Somewhat later, the mine was 
opened by the Canada Paint Company, which uses graphite in connection 
with the manufacture of certain kinds of paint, but we are wiMlout 
information as to the rel>ults of their experience. 

In the case of a specimen of "disseminated graphite)) from the old Ana lysis. 

Split-rock plumbago mine, near the St. John Rivel' falls, collected 
by Mr. vVallace Broad and examined by Dr. Hoffmann in the 
laboratory of the Geological Survey, the associated earthy matter, 
amounting to about six per cent, having been excluded, the residue 
gave* :-

Graphitic carbon. . . . .. . . . . . .. . 
Rock matter . .. . ........ .. .. . 
Hygroscopic water ......... . ..... . ... ... . .. . . 

48 ' 775 
50'058 
1'167 

100 

A quantity of the graphite having been extracted, and its com- Practical 

parative freedom from foreign matter having been assured, samples tests. 

were sent to England for the purpose of having them practically 
tested. The result is thus stated by Dr. Hoffmann:-

"In the one case--that examination has shown the graphite to he of 
fair quality and adapted to the manufacture of the commoner kinds of 

" Report of Progress, Geo!. Snl'Y. Can., 1878·79, p. 3 H. 

" 



Results. 

Occurrence. 

Operations of 
NII·.W.F. 
Todd. 

14M NEW BRUNSWICK. 

lead pencils; although its 'quality and nature' does not equal, as far as 
suitability for pencil making is concerned, the graphite obtainable in 
Bohemia and some other places. 

" In the other-and as regards its employment in electrotyping-the 
trial did not give a very good result; it was not coosidered so good as 
that which they were in the habit of using for this purpose." 

This failure to llleet the higher requirements of the application of 
graphite, notwithstanding its purity, was thought by D,,, Hoffmann to 
result from its state of physical aggregation, as implied in the terms 
"quality and nature" quoted above. 

PEAT. 

Peat-bogs are of common occurrence in New Brunswick and insevel'al 
places cover large areas. The regions in which they are especially 
noticeable are the southern part of Charlotte county, the adjoining 
portions of St. John county, and the district bordering the Gulf of 
St. Lawrence. They have been made a subject of survey and study 
by Mr. R. Chalmers.'(.· and Prof. W. F. Ganong, and from an article by 
the last-named gentleman relating thereto, published in the tranS1W
tions of the Royal Society of Canada, 1898, the following extracts 
bearing on their economic applications are taken :-

"Finally, the economics of the raised bogs merit, some attention. 
In Europe the moss from them has long been used, and in grea.t quan
tities, ilS a bedding for horses and for various sanitary purposes, for 
which its antiseptic qualities and great absorptive power make it 
especially adapted. It can absorb some twenty times its own dry 
weight of water, and in stables, by absorbing all liquid matters and 
allowing the water to evaporate, it retains the nitrogenous matter and 
becomes a valuable fertilizer. Considern,ble quantities are imported 
into New York from Germany for stable use, but no attempt to utilize 
our own bogs for this purpose appears to haye been made until a few 
years ago, when a company, attracted by the great purity of the Spruce 
Lake bog (western 81-. John county), attempted to work it. It was 
soon found that natural methods of drying the moss as practised in 
Europe are not here practicable, partly on account of the cost of 
labour, partly on account of the foggy weather. Five years ago the 
bog came into the hands of Mr. W. F. Todd, of St. Stephen, N.B., 
who attempted to make steam and machinery supplant hand labour 

"-Annual Report Geol. Surv. Cnn., vol. III,(N.S.),1887-88, pp. 22-25, N. Ibid. , vol. 
IV. (N.S.), 1888-89. p. 70 N., p. 89 N., a.nd p. 27 s. Ibid. , vol. VII. (N.S.), 1894, pp. 
121-146 M. 
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and artificially replace natural hel1t. After long experimenting, an 
ingenious system of machinery was constl'ucted by which moss was 
dug from the bog, passed through presses and hot air chambers and 
over hot air cylinders, and pressed into bales ready for shipment, all 
within three hours from the time it was in the bog, and without being 
touched by a workman from start to finish. The German process re-
quires weeks of time and illany handlings. The product, of the new Results. 

process is a spongy, finely divided substance, which is considered by 
good judges to he greatly superior to the imported material. In th" 
autumn of 1895 the buildings were burned and have not been rebuilt. 
The supply is exhaustlesa, and if the many new uses occl1sionally reported 
for the fibre prove to be extensive, or if its preparation for stable pur-
poses can be made profitable, it will be the basis here of a large 
industl'J'." 

To the information given above, PI'of. Ganong now adds:
"Another very fine bog owned by Mr. Todd is at Seely Oove, and 
another owned by Mr. Oscar Hansen at Little Lepreau. These three Hansen's 

are the best, but there are some twenty-four of fail' size sCfl.ttered £eom peat·bog. 

Beaver Harbour to Spruce Lake. 

"The chief difficulty to be overcome ion working these bogs, next to Diffic:ulties of 

the foggy weathel', is the freight rates, which are high to New York workmg. 

by rail; but if the material can be worked in large enough quantities, 
it could be easily sent from any of these bogs by schooner. 

"The moss is coming to be much used in hospitals in Europe, and Uses. 

the moss powder is said on good authority to be germicidal. It has 
also been found that the fibrous part can be woven, and is said to have 
been made into a pulp from which boxes and ornaments of a rich dark
brown colour have been made." 

A considerable quantity of the moss from the Spruce Lake bog was 
sold in the province and is reported to have given satisfaction. 

It has also been suggested as a material adapted fOI" packing perish
able goods, fl.nd a consequent substitute for cold stoi'u,ge. It was 
recommended for this purpose by the late Edwu,rd Jack, O.E., and it 
is stated that the result of an experiment in the 'shipping of fruit to 
England, packed in this way, was entirely successful. 

The area of tbe Spruce Lake bog is from 350 to 400 acres, while A"ea of 

the depth is sometimes more than twenty-four feet. In sounding with ~g:~lCe Lake 

a rod, Prof. Ganong was unable, at several places, to find the bottom 
--- --------- - ---

~Report of the Department of Agriculture, 18!)3. 
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at a depth of sixteen feet, and Mr. Todd met with the same result 
at a depth of twenty-foul' feet. 

At Spruce Lake, according to Prof. Ganong, practically the entire 
deposit, except for two feet on the bottom, is adapted to the same uses. 
It is a pure sphagnous moss, with stems of sedges and some small roots 
of the dwarfed woody perennials, the latter not being in any way 
troublesome. Some parts are drier than others, but do not differ 
materially in composition. The proportion of sphagnum :;0 sedge 
stems, etc., is far greater in these bogs than in specimens seen from 
Well and, Onto The true peat forms a layer on the bottom, two to 
three feet thick, and no thicker, wherever trenches have been dug. 
Above that layer all of the moss is utilizable for bedding, etc., thus 
giving twelve feet or more in the places where the trenches have been 
dug. A microseopic examination made by Prof. Ganong of samples 
from different depths, shows that the conversion into peat does not 
even begin until a depth of seven or eight feet is reached, and it proceeds 
very slowly at lower levels. Mr. Todd's work shows that the mOSR 
makes good litter down to within two feet of the bottom or to depths 
of about fourteen feet. How it is in greater depth is unknown. There 
is also a fringe of peat around the margin over which the moss at a 
later period gl·OWS. 

The area of the Lepreau bog is from 300 to 350 acres, and the 
known depth, as sounded by Mr. Hansen, from sixteen to twenty-three 
feet, in each case without bottom being reached. 

The area of the Seely Cove bog is about 250 acres, and the depth 
unknown. 

The true peat, as far a~ ascel'tained, has not been practically em

ployed as a fuel. 

The following notes on peat·bogs 111 north-eastern New B:'unswick, 
are quuted from the reports of Mr. R. Chalmers :-

Glo~u:,e8te?' county :-

Miscou Island 1. A large peat-bog occurs on Miscou Island, covering fully half 
the entire island. "It occupies a shallow basin in the Middl3 Carbon
iferous rocks, portions of the rim of which are being eroded by 
the sea. The surface of the bog is ten to twenty-five feet above high
tide level in the centre, while the bottom, which is full of the roots of 
shrubs and small trees in situ, seems to lie below that of the lowest 
tides, and wherever visible appears to rest on gravel and sand. The 
bog as already mentioned, is dotted all over with ponds, which form 
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favourite resting places for the wild geese and brant in their passage 
over the region every spring and fall. Cranberries abound on it. 

2. "A peat-bog about three miles long and a mile and a half wide, Sril]iPPdegan 
san. 

was seen on the east side of Shippegan Island, which also rests on a 
hard-pan of gnwel and clay. The surface is ten to fifteen feet above 
the hea and is likewise destitute of trees. Numerous ponds were 
observed on it. In the bank the peat is ten feet thick, the bo.ttom 
lying below high-tidfl level. 

3. "The neck of land between St. Simon Inlet and Pokemouche St. SillJOn 

Harbour, is formed of peat. Similarly to the two bogs just described, Inlet. 

it is considerably higher in the central part than at the margin, but is 
nowhere more tlmll tpn to fifteen feet above high-tide level. Immense 
quantities of cranberries gl'ow upon it." 

N01·thumbel'land county :-

4. "South of Tracadie Ri ver, near Point Barreau, a peat-bog borders BPoillt -
arreall. 

a lake, both being surrounded by a tamarac swamp. 

5. "An extensive bog occurs on thfl west side of the mouth of 'Rr~bIl8int:1" 
....... Iver. 

Tabusintac River; length about three miles, width two miles. Its 
general features are the same as those described. It is also a favoUl'ite 
resort for wild geese, brant, etc., every spring and autumn. 

6, "On the east side of Point Cheval a bog was also seen which Point Chlwn.l. 

thins out on the northern margin over an old sand beach." A section 
of this bog is given on page 24 N. of the report cited. 

7. "A large Itncl intereEting peat-bog was observed at Point Escu- Point. 
. . f . '1 I' h' h EscmIJlllac. mlUltC .. .... covermg an area 0 SIX 01' seven square ill! es. _ t IS !g-

est in the middle and also dotted over with numerous small ponds . . , 
... . Mr. Phillips, lighthouse keeper at Point Escuminac, informed me 
that he found it twenty-four feet deep in one place. Like those 
already described it is almost treeless, but is partly covered with heath 
plants." l .. section of this bog is also given on the page above referred 
to.-X-

Kent county:-

8. "An extensive peat-bog lies on the north side of Kouchibouguac Kouchibou-
Harbour, guac. 

9. "Another occurs on the coast about a mile south of the mouth 
of Kouchibouguacis River facing the sea. 

*Tile above quotations are from Annual RAport, Geol. Surv. Can., \-0J. III. (N. 
S.), pp. 22-25 N. 
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10. "A third occupies part of the peninsula between the estuary of 
Aldouane and the coast of Northumberland Strait. This bog is large 
and raised in the centre and merges into the salt-marsh on the shore
,\1ard side. 

11. "Two large bogs occur along the Kent .Northern Railway, situ
ated from one to five miles above the village of Kingston."-):' 

A number of other peat-bogs are enumerated in the reports cited, 
and although no use has yet been made of peat in north-eastern New 
Brunswick, Mr. Chalmers states that should it ever be required for 
fuel, Ol' for any other purpose, there is here an almost inexhaustible 
supply. 

LIMESTONES. 

Limestones are met with in the province of New Brunswick in not 
less than six distinct geological formations, and therefore with much 
diversity of association and character. As will appear below, theil' 
value as a source of lime appears to be nearly in direct proportion to 
their age. 

A. LAURENTIAN LIMESTONES.-These include all the heavy beds of this 
rock exposed on either side of St. John River from Grand Bay to the 
Suspension Bl'idge, together with their extensions westward to Mus· 
quash and Lepreau, and eastward along either side of the Intercolonial 
Railway to Hampton. They are distributed in several parallel belts, 
disposed with reference to a general anticlinal structure, but severally 
exhibiting great diversity of attitude, as also of colour and texture. 
Certain beds sometimes attain a thickness of 350 feet, but usually al
ternate in thinner beds with fine-grained siliceous and dioritic rocks or 
with quartzites. Diorite dykes of all dimensions also cut the beds, 
the latter frequently exhibiting, for some distance on either side 
of the intrusive mass, a marked alteration as the result of the high 
temperature accompanying the intrusion of the diorite. The best lime
stones are dark-gray in colour from disseminated graphite, which, 
however, is wholly lost in calcination. 

It would appear that the limestones of the St. John River narrows, 
which still form a striking feature in the scenery, were seen and 
described by Champlain and his associates not less than three hundred 
years ago. It is also asserted that from them came the lime used by 

. Brouillon in rebuilding the fort at Port Royal in the year 1701. 

"The above bogs in Kent county, are described in Annufl-l Report, Geol. Surv. 
Can., vol. VII. (N.S.), pp. 117·1221d. 
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Somewhat later, but before the landing of the Loyalists, St. John 
J.ime was exported, in small sloops, to Newburyport and other New 
England ports, having even then a high reputation. It has at all 
times been preferred to other limes for use in the Maritime provinces, 
but as an article of export has only acquired importance in recent 
years. 

The following figures of exports, (all to the United States), taken Later expol·t •. 

from the Trade and Navigation Returns of Canada, will serve to give 
some idea of the extent of the industry, as well as the variations in 
the amount of the product exported, between the years 1881 (when the 
trade practically began) a:nd 1897 :* 

1881, . . 3,644 brls,.. Value, $ 
1882) . . 6,804" 
1883, . . 10,488 " 
1884,. . 6,840" 
1885, . . 9,850" 
1886,.. " 
1887, .. 76,858 " 
1888, .. 183,680 ,~ 

1889,~. 232,710 ~, 

1890, .. 286,584 " 
1891, .. 203,668 " 
1892, .' 120,350 " 
1893,. . " 
1894, .. " 
1895, .. " 
1896, .. " 
1897, .. " 

'" 
" 
" 

" 

" 
" 
" 
" 

" 

" 
" 

" 

1,822 
3,402 
5,244 
3,420 
4,925 

38,429 
91,840 

116,355 
143,292 
101,834 

60,175 
61,017 
25,598 
35,709 
22,035 
15,634 

There are about twenty-four draw-kilns in the vicinity of St. John, 
the most important quarries being the following:-

1. and P. Annstrong's quarry.-Green Head.-This quarry was Armstrong"" 

opened about the year 1825 or 1828, but for several yearfl with an quarry. 

output not exceeding 800 casks per year. About 1837, this amount, 
under a different ownership, was increased to 1100 casks, and in 1839 
to about 1500 casks. In 1866 the output had increased to about 
10,000 barrels, and since that time hILS not varied greatly from this 
amount. 

The width of the bed at· this quarry is about 300 yards, with an 
exposed face of nearly 100 feet. The facilities for shipment are excel
lent, and the lime has always held a high reputation. 

"Fiscal year ending J lllle 30th. 
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Miller and 'Woodman's quarry.-Narl'ows of St. John River.
The rock bere, as at Green Head, is a dark, somewhat graphitic lime
stone, the wor~ed face being about forty feet. 

Randolph and Bakm·'s qua1-ry.-N arrows of St .• Tohn River-There 
are here two kilns, each with a capacity of 120 to 140 barrels of lime 
per day, and therefore, for the nine months during which they are kept 
running (March to December), yielding from 25,000 to 30,000 barrels 
of lime .. y,. "They are built of brick, faced with stone, about thirty feet 
in height; hopper·shaped inside for the UPPAl' third of the height, then 
with a straight funnel for the next third to the level of the fire, and 
again widening out to the lower flooL', from which the lime is drawn. 
The limestone is put in at the rear of the kiln above, .and the burnt 
lime drawn out from the front of the kiln below, while the fuel is fed 
in at the side, at the height of a few feet above the floor from which 
the burnt lime is drawn. The two kilns are inclosed in a large gravel
roofed shed, which extends to the edge of the wharf, so that the lime 
is protected from the we,tther even when being shipped." 

An analysis of limestone from the quarry made by Mr. A. E. Mac
Intyre, showed it to comist of 97 ·38 per cent of carbonate of lime 
with It little less than 2 per cent of magnesia. 

The quarries are distant from the kilns abou t one-eighth of a mile, 
and have an exposed fl1ce of forty or fifty feet in height, with a width 

Removal of limestone of some sixty or seventy feet. The rock is removed by 
from quarry. the use of a steam drill and dynamite, nnd bas been already pene

trated to a distance of 300 or 400 feet. The rock is fed to the kiln 
as fast as it can be brought by team during a working day of nine 
hours, and tbe burnt lime withdrawn from below every six hours. 

Importance. " Every article used in the manufacture of a barrel of lime is made 
on the premises, excepting hoops, which cost $4.50 to $5.00 per thou
sand, or about three cents for each barrel. Everything else represents 
labour employed at the mill and lime-kilns. Hence the great import
ance and value of the lime industry; for $100,000 worth of lime 
exported means $91,000 expended in labour." Of the 30,000 barrels 
of lime manufactured at this point during the year 1898, only 2000 
were exported to the United States. This shows that the present 
tariff is almost prohibitOl·Y. 

Stetson's quarry.-Indiantown, St. John City. 

* For these and "omo other pa.rticulars relating to the lime indu8try at St. 
John, I am indehted to a very interesting article upon the subject published in the 
St. John Ne,us, May 13, 1893. 
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W. D. iJlorl'ow's q?barry.-N arrows of St. John River.-One kiln 
Produd about 3000 casks per year (in 1886). 

Steven's quarry.-South Bay. 

Wm. Lawlor &; Sons.-Brookville.-Operations have been carried 
on here for many years, the market being restricted to the city of St . 
. John. The product in 1876 was from 8000 to 10,000 barrels. 

The character of the St. John limestones is further indicated by the 
subjoined analyses, made in the laboratory of the Survey. Previous to 
analysis the specimens were dried at 100° C. the hygroscopic water 
thus abstracted being as follows, respectively :-N 0, 1, 0'09 per cent, 
No.2, 0-04 per cent, No.3, 0-05 per cent :-

No. l. 

Carbonate of lime ___ . . . _.. 95'60 
"~na.gnesin: 0·44 

1ron ....... .... .. 0'13 
Aluminn. . . ..... , .. ". 0'11'\ 
Silica, soluble"""., . O'!6 4' 27 
Tnsoluble mmeral matter 3' 04 f 
Orgatllc matter ... _ .. , .. O' '16 

100'4·1 

No.2. 

99'05 
0'88 
0'05 

O'OI} 0'09 0'26 
0'14 
0 ' 02 

100'24 

No.3. 

9S'39 
0'71 
0'05 

O'O?'} 0'04 
0'82 1 ' 19 
0'31 

100'34 

The specimens were supplied by Mr. E. T. P. Shewen, of the Depart
ment of Public vVorks. No. 1 is from Messrs. Armstrong's quarry, 
Green Head; No.2, from Stetson's quarry, Indiantown ; and No.3, 
from W. Lawlor & Sons quarry at Brookville.-* 

As in the case of so many other mineral products, the lime industry Effects of 

has suffered greatly from the effects of the adverse tariff imposed by adverse tariJI. 

the United States. This is well seen in connection with the table of 
exports already given, Thus, prior to the passage of the" WIcKinley 
bill," the total production of lime, from about twenty-fonr kilns, was 
not less than 350,000 barrels i- pel' annum, employing about 300 men; but 
this was subsequently reduced to about 175,000 or 200,000 bbls., with 
a proportionate dect'ease of kilns and men employed. By the ?l1cKinley 
tariff a duty of six cents pel' 100 Ibs., including the weight of the 
barrel, was impm,ed, which was equal to 13·J cents a barrel, or about 
twenty per cent on the value as delivered in United States markets. 
Hence, in 1892, a decline in the export or lime to about forty-two per 
cent of what it had been in 1890. 

"Annual Report, Geol. Sun'. Can" vol. VIII. (N,S.), 1895, pp. J5-16 n, In the 
rpport cited No.3 is, according to Prof. Bailey, a.ssigned in error to" Lawlors L ake." 

tA bn.rrel holrling' about 218 pounds of lime, 

6 
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C?mpetition In addition to the deterrent effect of high duties, the St. John lime
R~t~dund,II1e. burners are directly affected by the competition of the great lime·quar

ries at Rockland, Maine, in the intel'ests of which, chietl.y, those duties 
have been imposed. According to the aut,hority above referred to, 
there were at RocklfLnd, in 1893, 100 kilns in operation, with a very 
large output, showing that but for the adverse tariff the industry at 
St. John might assume great importance. In several respects St. 
John has great natural advantages, making the competition more equal, 
one of these being the situation of the qualTies and the facilities for 
shipment (th!3 quarries at Rockland being distant two miles and a-half 
from the kilns); and another, the cheapness of fuel, the latter consist
ing largely of the refuse from lumber mms. In several instances, 
indeed, as at Randolph and Baker's, the saw-mills and the lime-kilns 
are run by the same owners, and side by side. The cost of Rockland 
limestone, placed in the kilns, is twenty cents a barrel, as against ten 
cents a barrel at St. John. The cost of kiln-wood at Rockland is $3 
for the small cord, as against $2 at St. John. Cord-wood burned in a 
kiln at St. John costs ten cents for each barrel of lime, while at Rock
land it is fifteen cents, The Rockland people estimate that their 
lime costs, ready for shipment seventy-two cents per barrel, while the 
fl'eight to Boston is thirteen cents and the price eighty-five cents, leav
ing no profit. The following figures show the corresponding cost at 
St. John. 

Cost of St. 
. Tohn lim('. 

Freight 
by rail. 

Stone at killl. 
Boring (labour) . 
Cordwood ....... . 
Barrel ...... . 
Trimming- bal'l'c! .... , , ... , , . . , ,. , .. , . . . 
Foreman ... . 
Repairs, ., .. 
Interest all investment,. 
Dnty. ,."."., ........ " ,. , .. 
Freight .. , .. ,. 
Oonsular certificate .... , , ... , .. ... , .. "., . . ... ,. , ... 

Cents. 

.. HI 
5 

10 
16;): 
1~ 

~ 
~ 
~ 

14 
18 

77 

The freight by !'ail to Boston would be twenty cents, and the cost, 
Jaid down there, about eighty cents. 

In addition to the localities in the vicinity of St. John, two other 
districts deserve notice as containing limestones of similar age and 
character, so situated as to be capable of easy working and shipment. 

The first of these is in the vicinity of NI usquash Harbour, upon both 
sides of which are large exposures of limestone, Some of these are 
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·dolomitic and others contain more or less serpentine, but bedfl free 
from magnesian compounds and suitable for burning, also occur. On 
the ea.stern side these limestones form a well defined band extending 
from near Frenchmans Oreek to Pisarinco Oove; and on the western 
side, though less exposed to view, probably extend continuously to 
IJepreau Basin. Some quarries were at one time opened upon the 
Musquash River, but they have been long since abandoned. 

A second district exposing large deposits of Laurentian limestone is L'li:ta.ng 
. . depo~lts, 

the harbour of L'Etang In Oharlotte county. The rock here IS Charlotte 

a bluish-gray, well stratified limestone, with a marked rhomboidal county. 

cleavage, covering an area of at least 100 acres and ad~irably situated 
for calcination and shipment. As at St. John, the limestones are 

intersected by dykes of intrusive rock. Quarrie.~ have been opened 
here, but have now been idle for many years. Similar beds occur 

upon Frye Island, near by. 

B. HURONIAN LIMESTONES.-The rocks refaned to the Huronian HUl'oniu 

",ystem include limestones at a number of points in the southern lim~st,mps. 
counties, but the beds are of mnch smallel' dimensions than those of 
the Laurentian system, and no attempt, except perhaps locally and in 
a very small way, has be.en made to work them. Among localities of 
this character may be ment.ioned the mouth of the Nerepis River, in 
Kings county; the village of Lancaster, in western St. John county; 
Lepreau Basin, in eastern Oharlotte county, the head of Dippel' 
Harbour, in the same county, and in Albert county. The latter may 
possibly become of service in connection with the treatment of the 
bog-manganese ores of Dawson Settlement. Impure limestones also 
occur on Kent Island, off the south coast of Grand Manan. 

C. OAMBRO-SILUnIAN LIMESl'ONEs.-These Ilre of rare occurrence, but Oambl'o-

h I f d . I . fl . h I Silurian nevert e ess are oun at one or two POlllts, c 11e y III t e nort Jern lim ~ston~s. 
part of York county, in the district lying north of the central granite 
range between Eel River settlement on the St. John River and Oanter-
bury station. They have been utilized to a limited extent, but are 
quite impure, and have been used only for local consumption. 

D. SILURIAN LnmSTONEs.-A large paet of the counties of Oarleton, Sill1l'i;111 

Victoria, Madawaska and Gloucester are underlain by slates which limestone8. 

are highly calcareous, and in places these become pure enough to be 
entitled to the designation of limestones. They are, however, great.ly 
inferior to the Laurentian liIIle~tones of St. John as a source of lime, 
and such operations a., have be.en undertaken in connection with them 
have been mostly with reference to use ill the neighbourhood of the 

6t 
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localities where the beds occur. Of these, perhaps the most important 
is the Beccaguimic valley and its vicinity, where, in the aggregate, a· 
considerable quantity of rock has been burned. The writer has not 
visited this region since 1885, but at that time the product at Turner's, 
in the Beccaguimic valley, was stated to be about 500 casks or 2000· 
bnshels per annum. 

About the year 1874, quarries were opened at Henderson Cornel', 
in the parish of Brighton, and work carried on by the Hendel'sons 
until 1886, two kilns being kept in operation, yielding 450 casks for 
the two, each cask weighing about 350 pounds, and selling 'l,t vVo.od
stock for $1.50, Ol' at the price of St. John lime. About 1885 OLher 
quarries were opened in the Beccaguimic valley, at Turnel"s, with an · 
annual product of about 500 casks, or 2000 bushels. In the same 
vicinity the Belyea Bros. are now burning lime at about the rate 
last stated, the product being used locally and in Hartland, and being 
well spokE>n of, but owing to want of capital and facilities for making 
casks, necessitating sales by the bushel, the business is less exten
sive than it might otherwise be. 

E. LOWER CARBONIFEROUS LIMESTONEs.-These rocks, though abull
dant and widely distributed, are comparatively unimportant as a source 
of lime, the material which they yield being unable to compete with the· 
highly esteemed product of the St. John quarries. They have, how
ever, at times been the basis of somewhat extended operations, more" 
especially in the vicinity of Demoiselle Creek, Albert county, where at 
one time lime burning was largely carried on for several years. 

Other localities of Lower Carboniferous limestones, some of which 
have been worked locally, are Rush Hill and Menitt Landing (Long 
Island), in Queens county; Butternut Ridge, in Kings county; the 
vicinity of Hillsborough, in Albert county. 

GYPSUM, 

The occurrence of extensi ve deposits of gypsum is a notable feature' 
in the rocks of the Lower Carboniferous formation in New Brullswick 
as it is also in Nova Scotia. These deposits, as fully described in the· 
reports of the Geological ~urvey, usually occupy a position at or near 
the summit of the group, and are generally in close connection with 
beds of limestone, from which, in part at least, they may have been 
derived by alteration. Among thRm the beds found in the vicinity of 
Hillsborough, Albert county, are at once th~ most extensive, the 
purest, and the basis of the largest operations. They will, . therefore;_ 
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be described in some detail, other deposits being subsequently uoticed 
· chiefly as affording points of contrast. 

For the following summary of facts relating to tile development and Hillsborough 

present condition of the Hillsborough deposits, I am indebted to Mr. deposits. 

·C. J. Osman, M.P.P., at present manager of the Albet·t Manufactur-
ing Company. 

Qyps~bm deposits in HillsbO?'ough, Albert CD1tnty, New Brunswick. 

The picturesque little village of Hillsborough is situated at the 
head of the Bay of Fundy, on the west side of the Petitcodiac River, 
.about five miles from its mouth. Owing to the great rise and fall 
of the tides of this bay, vessels of any draught can sail up to this 
point, and take in cargo, if of sufficiently strong build to permit 
of grounding and carrying loads when not water-borne. 

• 

There are no authentic record~ of the first discovery and opening of First 

the large deposits of gypsum, which are now being somewhat exten- discovery 

sively worked at Hillsborough, but there are flome evidences of very 
· early work, in the shape of small deposits of waste, and signs of exca-
vations at different points in this formation. For accurate information 
regarding the early shipments, and extent of the same, it would be 
necessary to refer to the Custom-house records. It is, however, quite Early 

certain that the shipment of gypsum from Hillsborough was a very developmen 

.limited business previous to the year 1854, though for many years 
earlier than this, the farmers living in the vicinity, who owned lands 
.that included portions of the gypsum deposit, quarried and hauled to 
the river on sleds during the winter small cargoes of "plaster rock," 

· taken from poinl,s in the deposit which were exposed, and where this 
work could be done with the least amount of labour in stripping. 

· These cargoes were purchased from the farmers during the season of 
navigation, by masters of small coasting vessels, and carried to ports 
on the United States seaboard, where "plaster" mills were in operation, 
the principal market being Lubec, in the state of Maine, at which 

.place mills were operated by Messrs. Fowler Brothers j but some few 
cargoes were shipped as far south as New York j the principal source 
of supply of crude material for the New York manufacturers being, 

.. however, IVindsor and other points in Hants county, Nova Scotia. 

Previous to the year 1854, Messrs. Fowler Brothers, of Lubec, 
Maine, acq aired rights to a portion of the gypsum deposits of Hills
borough, and constructed a plank.road from the quarry, afterwards 

.known as the Fowler quarry, to the Petitcodiac River, distant about 
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three and one-half miles. The gypsum was hauled out in wagon& 
during the summer months, and on sleds during the winter. During 
the period of their ownership, shipments did not exceed from two 
to three thousand tons pel' annum. 

The superior quality of plaster of Paris made from Hillsborough 
gypsum, had by this time become well known to other manufacturers 
of plaster and building materials in the United States, and, about 1854, 
Mr. Oalvin Tomkins, a manufacturer of cement and limE', who carried 
on an extensive business on the Hudson River, came to Hillsborough 
and acquired the properties then owned by the Fowler Brothers, and 
other gypsum properties adjoining, which included nearly all the 
available and valuable portions of this deposit. At this time the 
duty upon manufactured plaster entering the United States, was very 
low, and a large market was open for the product of a mill on the 
Oanadian side of the line. These favourable conditions led to the 
formation, hy Mr. Tomkins, of a company under provincial Act of 
incorporation, under the name of the Albert Manufacturing Oom
pany, for the purpose of carrying on the business of quarrying and 
mining gypsum, and erecting mills for the purpose of manufacturing 
it, carrying on the business of grinding grain, sawing lumber, con
structing railways and operating the same, and all other work in 
connection with the operation of the quarries and shipment of the 
product. Subsequently a large milling establishment was erected, rail
ways were built to two or three points in the gypsum belt and 
extended to the river, where wharf and timber beds for the accom
modation of vessels were also constructed. A plaster mill was also
built by Mr. Tomkins, at Newark, New Jersey, and tbe business of 
making plaster of Paris in Hillsborough, as well as that of shipping 
the crude rock to Newark, prosecuted with energy. Later the with
drawal of the reciprocal trade relations between the provinces and the 
United States occurred, and the favourable conditions under which a 
large trade in the manufactured article promised, was seriously inter
fered with, and only a very limited business waR obtainable, and had it 
not been for the very superior quality of the plaster made from Hills
borough rock, profitable busines1; with the United States would not 
have been possible. 

The Oanadian market was not at that time available for the Hills
borough mills, as plaster was extensively manufactured in Montreal, 
carried from Antigonish in Nova Scotia by vessels at a very much 
lower rate of freight than rock or manufactured plaster could be 
freighted from Hillsborough to the same point. The western Oana-
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dian market was also largely supplied with plaster manufactured at 
Grand Rapids, in the State of Michigan, which place is conveniently 
situated almost on the shore of Lake :Michigan, and therefore has 
the advantage of cheap water communication with all the important 
cities of Canada. At that time a very low rate of duty was collected 
upon manufactmed plaster imported into Canada, and the most impor
tant portion of the Canadian market was thus open to the manufacturers 
iu the United States. For the fiuer grades of calcined plastel', required 
for casting and dental purposes, New York plaster was used, whinh, as 
already stated, was manufactured from >rock plaster supplied to New 
York, either frow Hillsborough 01' Windsor, neither the Michigan 
plaster 01' plaster made in Montl'eal being equal in quality for fine 
work, to what was then known as New York plaster. 

By the construction of the Intercolonial Railway, this market was Effe<:t of 

made more available for the Hillsborough mills, and in 1876 active I:C~IIf. 
efforts were made to secure a share of the Canadian business, and with 
considerable success, for as soon as this plaster was placed on the 
market at comvetitive prices, dealers and consumers recognized that 
they were bAing offered plaster equal in all respects to the best New 
York plaster. Still the competition from Montreal and Michigan in a 
lower grade, made it difficult for Hillsborough to supply the 
demand for which an inferior grade was good enough, and not 
until the era of the Canadian protective tal'iff was it pos· Infillell7c of 

. . . protpctl ve 
Sible for the general demand 111 Canada to be supphed from turiff. 

Hillsborough. The increase in duty soon excluded Michigan plaster 
and the chief competit.ion then came from Montreal, which, of course, 
enjoyed equal advantages with Hillsborough under protection, and 
freight at about half the rate paid by Intercolonial Railway; but in 
spite of this disadvantage, in a few years, the great superiority of 
Hillsborough plaster was so firmly established that the Montreal 
manufacturers retired from business. This left the Canadian market 
entirely open for Hillsborough plaster, with exception of the output 
:>f a small mill on the Grand River, neal' H amilton, Ontario, and a 
more limited output from a fact.ory at Paris, Ontario. 

Th f II . fi '11 '11 h d I f h' Enlargl!cl e 0 owmg gureR WI I ustrate t e eve opment 0 t 18 market market. 

hetween the yeQl's 1877 and 1897. In 1877, the total sales in Canada 
were about 8000 barrels. In 1897, the total sales in Canada were 
about 38,000 barrels from Hillsborough. In the interim a plaster mill 
had been established at Windsor, Nova Scotia, and limited shipments 
marle from that point. Paradoxicl\l as it may seem, the increase in the 
rate of duty a.nd the surrender of the Canadian market to Canadian 
manufacturing establishments, have not perceptibly increased the cost 
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to the consumer, for while the duty in 1897 was about twenty cents 
per barrel in excess of the duty in 1877, the average price to dealers 
throughout Canada is between twenty cents and twenty-five cents pel' 
barrel less in 1897 than it was in 1877, the price at mill in 1877 
being $1.05 per barrel and in 1897 not :weragingovel' eighty cents pel' 
barrel. 

ExportsfrOll' The development in the business of shipping crude rock to the 
Hillsborough. 

Effects of 
ecent U. S. 

legislation. 

United States shows also a large increase :-

Shipments of C1'nde gYJisnm from Hillsborongh to the United States. 

1877, .. . . 5,000 tons. 
1878, 5,380 
1879, .... 5,641 
1880, .... 8,575 
1881, .... 7,540 " 
1882, .... 14,095 " 
1883, ... . 15,792 " 
188'1, .... 21,132 
1885, .... 14,334 " 
1886, .... 22,600 
1887,. .. 18,797 

1888, .... 26,784 tons. 
1889, .... 25,672 
1890, .... 24,126 " 
1891, .... 21,125 
1892, .... 24,588 
1893, .... 23,7G4 " 
1894, .... 37,170 " 
1895, .... 50,128 
1896, ... . 59,266 ,. 
1897, ... 59,334 " 

Shipments of manufactured plaster to the United States have aver
aged for the last ten or fifteen years about 20,000 barrels per year. 
Under the" Wilson bill," a low L:triff measure passed during President 
Cleveland's administration, it was hoped a larger bu~iness could be 
secured in the United Sta.tes, and some gain was made: but owing 
to the large increase iu ra,te of duty under the 1110re recent" Dingley 
bill," new business then obtained has since been lost, and it is with 
difficulty and only at extremely low pric,'s for the manufacturer, 
that any foot-hold CiLll be retained in that market.. Tndeed, 
under the present rate of duty of 82.25 per ton, it is quite 
impossible for a Canadian manufacturer to compete with manufac
turers in the United States, although under the" Dingley bill" a duty 
of fifty cents per ton upon the cl'ude matel·i.al is imposed. The difference 
in duty of $1. i5 per ton between t.he crude and manufactured article 
very much more than covers the increased co~t of manufacture in the 
United States as compared with co~t of manufacture in Canaua. 
Only the superiority of the Hillsborough plaster and its well established 
reputation, make sa.les possible in the United Stat('s at figures which 
would even cover the cost of manufacture. There is very keen COD1-

pe~itioll between the manufacturers in the United 8tatef<, consequently 
prices are exceedingly low. 
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The duty upon the raw material levied under the" Dingley bill" was Duty. 

i.nsel'ted in the tariff to meet the wishes of the manufacturers of 
plaster in the Western States, who at first, asked for a duty of $2 per 
ton. This would have enabled the western manufacturers to supply 
the whole of the eastern market with pla~tel' suitu,ble for all ordinary 
purpose!<, ,Lithough it would have been necessn.ry to D.leet a demand for 
a limited qun.ntity of plaster suitable for fine casting n.nd dental work, 
which would have to be made from Nova Scotin. 01' New Bi'unswick 
rock, the western rock not being suitable for these pUl'poses. This 
condition of things brought about strong opposition from the eastern 
manufacturers, who had a great deal Of capit,al invested in theil' 
manufacturing plants. There was also a very strong opposition move
ment on the part of owners of U. S. cOfLsting vessels, who were 
In.l'gely interested in this mn.tter, from the fact that of the total ship
ments at that time, amounting to about 220,000 tons pel' n.nnum, a 
large pl'oportion was carried in these vessels, which were engaged 
in carrying coal from New York and points south as fitt' as N ew-
port News to New England ports. When these cargoes were dis
charged, they would run up the Blty of }?undy light., take in 
,cargoes of gypsum, and return with them to New York, Phila
delphia, Baltimore and other coaling points south; therefore, the busi-
nes~ of cltrrying gypsum WitS essentiltl to these vessels as a men.ns 
of making a run back to the coal ports profitable, there being no other 
return freight upon which they could depend. In response to these Pl'esent 
protests, an agreement \Va:'> arri I'ed at uncIel' which a duty of fifty conditions. 

cents pel' ton 011 crude rock was imposed, and, to satisfy the demands 
of eastern manufacturers, the duty on manufactured plaster was 
illcreaseu from $1.25 per ton to $ 2.25 per ton. A very considerable 
-quantity of the 220,000 tons of crude material, shipped to the 
United States, as before stated, is used in the mn.nufacture of fertili z-
ers, a gl'en.t deal entering into the mn.nufacture of high-grade fertilizers, 
and more being simply crushed and nnely ground and put upon the 
market undel' the name of ground gypsum or "land plaster." This 
business is done in regular mills established for the purpose, as weH 
as in smitH mills that al'e used for grinding corn, etc. 

C hamcte)' cmd jV.!ode of Occw'rence of the Gypsum Deposits 

of Hillsborough. 

The gypsum deposits of Hillsborough are exceedingly varied in 
character, and in their mode or occurrence present many features of 
geological interest. These will be more readily understood by refer-
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ence to the accompanying diagram, and by the descriptions which 
follow. 

At several points on the nort.bern edge of the outcrop, consider
able quantities of gypsum are found, beillg snow-white in colour and 
val'ying in molecular structure, some of it being of exceedingly fine 
grain and some qu.ite coarse and sufficiently soft. to be crushed 
between the fingers, with intermediate gmdes of fineness, but all 
grades equal in purity and coloUl·. This part of the deposit is in 
masses and not any in regular seams. vVit.h the pure, white stone are 
intermixed irregular veins of discoloured gypsum, of all shades of red, 
gray, and blue-gray, Most of these discoloured masses contain more or 
less" grit," which when subjected to hydrochloric acid effervesces 
and show evidence of the presence of carbonate of lime. Occasionally 
seams of red marl-like stone fill tbe spaces between the seams and 
fissures in the gypsum. These are rarely in horizontal positions, 
but as a rule cut the face at varying angles and occasionally are 
nearly perpendicular. This marl-like substance also contains car
bonate of lime. Underlying the beds of pure white and mixed stone, 
as above described, masses of anhydrite are found; sometimes in thin 
layers only and at other times in beds of such thickness that attempts 
to penetrate them have been given up as unprofitable anel work has been 
pursued elsewherE'. Immediately under the white stone, and running 
into it without any perceptible break, are generally found beels of 
pure anhydrite, which at this time has no commercial value, although 
some of it has been ground and exported to the United States as terra 
alba for p<1per filling and other purposes; but for use as a paper filler, 
it is not as acceptable to manufacturers as the product of the 
pure white hydrated gypsum. The demand for white sofl; stone is 
limited, and it is used entirely as a paper filler; t.he process of manu
facturing it for this purpose being to grind and bolt i,; througb very 
fine silk bolts, after which it is calcined, mixed with water, and the 
setting properties destroyed by continuolls stirring j when it is found 
to be more suitable as f1 filler for the bigher grades of paper than china
clay, and is coming into more general use for this purpose every year, 

Indications of pure, white stone, of this character, are visible at many 
points along the northern edgfl of the gypsum deposit, for a distance of 
about three quarters of a mile. The sUl'face indications of this gypsum 
belt extend in width for about half a mile, the helt running in a north
easterly !tnd south-westerly course, the southern edge rising somewhat 
abrubtly against a vel'y steep hillside, which is supposed to con-ist 
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largely of a reddish conglomerate that apparently forms the south wall 
against which the gypsum rests. Still higher up on the hillside, and 
on the summit, freestone boulders are seen, and a short distance below 
the summit a clean break and opening exposing the freestone, is quite 
conspicuous. At this point several natural trenches, parallel to each 
other, with walls of freestone, and about twenty or thirty feet apart, 
are exposed for a distance of several hundl'ed yards, 'strongly suggest
ing the existence of a series of faults or down throws. Thus the 
gypsum area would seem to be bounded on two side& by marked dis
locations converging westward at an angle of about 45°. Between the 
northerly and southerly edges of the gypsum formation are several 
small valleys, evidently the work of brooks which have cut their way 
through the gypsum, and have created at some points small bays or 
openings that have caught and retltined alluvial deposits, producing 
meadows or inter vales, which are exceedingly fertile. At many points 
the gypsum has entirely disappeared, leaving only the anhydrite 
exposed. The main brook on the northerly side, rises apparently at 
the west end of the gypsum deposit and flows in an easterly direction, 
until it falls over a limestone bed, with a descent of about eight feet, 
and at this point the conglomerate rock upon which the limestone 
rests is exposed, dipping towards the north-west at an angle of about 
twenty degrees, and rising rapidly to the south until it reaches the top 
of a hill about three-quarters of a mile distant, ltt an elevation of about 
150 feet. At this point the limestone is exposed and plainly seen on 
the surface. .It then dips slightly to the south and again underlies a 
gypsum formation of from fifty to sixty feet in height. The con
glomerate rock is also to be seen a little further to the eastward on 
the slope of the hill as it descends towards the river. This exposed 
body of gypsum is very much broken and discoloured and of so little 
value that, though much nearer a convenient point for shipment 
than the main quarries now in operation, it is not at present worked 
and is not considered a profitable field fl'om which to draw supply. 
Following the main brook, already referred to, in a westerly direction, 
the wall of anhydrite extends the whole length of the gypsum deposit, 
though not unbroken. 

Several quarries have been.opened at points where the soft gypsum 
had befln left untouched by the action of the brook and much 
pure, white stone, as well as good gray merchantable gypsum, haVfl 
been taken therefrom, and there are still large quantities which have 
not yet been opened 01' worked; but in all operations extending in a 
southerly direction along the course of this brook, the anhydrite has 
made its presence evident, and consists of dark-gray and white 
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stone, or of white stone containing blood-red streaks or veins; the white 
anhydrite generally underlying the formation, and the wall being 
formed by the darker stone. This wall, however, is not unifot'm in 
hal'dness, there being many points where small brooks and spt'ings 
have cut theil' way through, pt'obably at places where seams of soft 
gypsum have broken the uniformity of the harder rock. In wme 
instances the action of the water hlts creH,ted subterranean pac sages 
into which the brooks disappear, reappearing lower down the valley 
and joining the main brook. 

The most extensive plaster quarry now in operation is at the base ;vhin qua.l'l'ies 

of the high hill forming the southern wall of the deposit, and was first 
opened with the intent of making a permanent working about forty 
years ago. After going to a great deal of expense, work was abandoned 
at this point on account of the very large quantity of anhydrite 
encountered. This anhydrous gypsum is dark-gray in colour and vel'y 
hard. After lying irHe for a number cf years, work was again under-
taken at this place and the band of hard stone was broken through, 
when a very fine quality of gypsum, slightly gray in colour, was expos-
ed, and since that time this quarry has been in constant operation, and 
still yields a lal'ge output of very fine close-grained stone, from which 
the best quality of calcined plaster is made. There is, howevel', 
considerable variation in the character of the rock, though nearly all of 
it will make plaster of Paris of good quality. Some of it, however, 
immediately underlying the clay, is coarse in grain and more or less 
interwixed with selenitfl crystals or consisting entirely of gray selenite. 
Thil> character of stone will not make good plaster of Paris, and after 
calcination, if mixed with water and allowed to set, w'ill yield and 
become more or less soft and non-coherent. The presence of a very 
small quantity of this stone will seriously impair the quality of a large 
quantity of plaster in process of manufacture. In extending this 
quarry the underlying beds of anhydrite have been followed, and repre-
sent to-d'1Y the floor of the quarry. Operations at a lower· level have, 
however, established the fact that, soft gypsum underlies the lmrd 
formation at a depth of thirty feet, but these operabions have not been 
of sufficient extent to prove whether this is present in Jarge bodies or 
not. 'Vhite stone, both hydrous and anhydrous, has also been found 
at a lowel' level in this working. 

The working face of the quarry varies in height from thirty feet to WOl'icing face. 
vne hundred feet, and at this time has from twenty to thirty 'feet of 
exceedingly tough clay overlying it. At severltl points there are veins, 
ba!,d~, or masses of anhydrite running through and across the face, 
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not always connected with the main body of anhydrite, but sometimes 
in thin veins running out to a point and gradually assimilating with 
the softer stone; at other times, in small kernels, and often in large 
masses having no connection with the main underlying body. These 
masses of hard stone are removed by drilling and blasting, if not in too 
great quanti tieR ; if too large to be profitably removed, t.hey are lef~ 
and gradually worked around, the soft stone generally making its 
appearance at the back of the hard, sooner or later. The soft stone 
can all be bored with a common pod auger, although it is found more 
economical to use hand-po we!' augers especially constructed for this 
purpose. The hard stone when struck with a pick" ill emit sparks. 

The formation is irregular, being at the west end very much strati
ned, and lying in horizontal beels which show a great variety in char
acter, being in layers of varying thickneils, purity and colour, from 
white to light-gmy and dark-gray. 

Irregularities At this point there is no overlying earth and the surface is very 

Cover. 

it'regular and full of dep!'essions and holes that extend many feet 
down towards the base. Invariably, where there is no protecting 
earth-surface, the gypsum is very much broken up and can be removed 
with pick and bar with very little blasting, but is too much shattered 
to be of commercial value. The face of the main quarry at the eastern 
end, contains many seams and evidences of slips, continuous "face 
marks" being broken and signs of unequal settlement quite apparent, 
which may indicate the presence of a soft base of insufficient strength 
to sust:tin the whole overlying mass intact. The general character of 
the beds indicates an original horizontal formation, (see plan), but 
owing to settlement, subsidence, or upheaval, they have become very 
irregular and represent a wave-like formation. During t,he operations 
some few years ago, a dome-like formation was disclosed, very perfect 
and sloping towards the floor of the quarry, and from the summit an 
equal dip ~owards the back, which at this time was represented by a 
deep depression in the surface, towards which the face of the quarry 
was leading. This was worked through and the gypsum was found on 
the other side, but under a greater depth of clay than had before been 
noted. There has been very little variation in the excellent quality 
of this stone from the opening of the quarry until the present time. 
It promises to yield indefinitely, but there is every evidence that the 
depth of clay is increasing as the face of the quarry is pushed into the 
hillside. When it becomes unprofitable to move the clay, it will be 
necessary to tunnel. From this point to the western end of the 
gypsum outcrop, where the white rock is found, is about three-quarters 
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of a mile, and the outcrop of gypsum between these two points is 
.continuous. 

Two other qual'l'ies have been opened at intermediate points near Other 
qua.l'J'les. 

this main working, and gypsum of excellent quality has been disclosed. 
The character of the stone is laminated, lying in almost horizontal 
beds with occasional waves and a slight general trend of dip to the 
south-west, but with surface indications of a counteracting rise in the 
formation as the hill is ascended. Very litHe selenite is found here, 
but occasional particles occur through all the stone a.nd occasionally 
very narrow seams of fibrous gypsum are also found, generally slightly 
pink in col0Ul'. Beyond this point to the west end of the belt, no 
work has been done, and the surface indications show gypsum both hard 
and soft of different grades, but no pure, white stone. The high ridgl'l 
th:tt forms the backing of the main working of the Hillsborough 
quarry, apparently cuts off the gypsum, but after crossing this ridge 
and descending into the next valley, known as the valley of Demoiselle 
Creek, the gypsum outcrop is again apparent, and some soft rock of OcclIl'l'encp ill 

"
oood quality is now obtained, and limited shipments mnde, from a Dvalley.ofll 

8 n101S(, f' 

quarry recently opened. The water of Demoiselle Creek is highly Creek. 

impregnated with lime and gypsum, and is known to run immediately 
ovet' the gypsum formation at several points. No gypsum shows itself 
on the surface from this point until the lower end of the valley is 
re11Ohed, when there is a small outcrop at a little lake, and it is known 
to exist towards the main river in an easterly direction, on the other 
side of the ridge forming the east wall of this valley, and crops out on 
the opposite side of Shepody Bay, in the county of Westmorland ; 
here it is very dark in colour and is not suitable for making plaster of 
Paris. 

Following the shore-line of Albert county, t.he next outcrop is at ~iw.ewelJ 
Hopewell Hill, about sixteen miles from Hillsborough, and back from 
the shore about two mile~, and a half at an intermediate point 
between this deposit and the shore and then next at a point on the 
marsh neal' by, where it is some eight or ten feet below the surface, 
but no surface outcrop occurs. No more surfllce indications are 
visible until New Horton is reached, about twenty-eight miles from 
Hillsborough, and no further outcrop nearer than Martin Head, situ-
ated at the head of the Bay of Fundy, distant about fifty-three miles 
from Hillsborough. Here the gypsum is of poor qunJity and the 
deposit not worked. Inland ft'om Hillsborough, the nearest outcrop of 
gypsum is at Petitcodiac in Westmorland county, about forty miles 
distant, where it is very much broken, selenitic in character, and 
not valuable for commercial purpose". 
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The metholl of quarrying gypsum is by Loring holes of varying depth 
and blasting out with ordinary blasting powder. The hard rock is 
removed by drilling by hand and steam drills, lLnd, when necessary to· 
dislodge in large quantities, dynamite is found to be more economical 
than powder. The gypsum for shipment is carried to the river over a 
horse-railway in cars containing about three and one-third gross tons, 
each horse hauling three cars, making three trips pel' day, 0[' an average 
output per day of thirty tons to a horse and driver, the distance from 
quarry to river being about three miles and a half. Average rate 
of wages paid to quarryman, :<iiI per day. Until within two or three 
years, common pod-augers were used for boring, but a sppcial hand
power drill has been put upon the market by' the Howells Mining 
Drill Co. of Plymouth, Pa., U.S.A., which is found to be especially 
suited for this work and character of stone, a short hole being first 
bored into the face, into which an arm is placed and upon which the 
drill is clamped, being then adjustable, so that holes can be bored in 
any direction or at any angle, either up 01' down. 

Process oj j/{cmu,jactu,?'ing Plaster' oj P(1II'is. 

The old process of manufacturing plaster of Paris from gypsum was 
to burn the stone in kilns, in the same manner as limestone is burned, 
and this method is still followed to some considerable extent in Eng
land and the Continent of Europe, but in the United States and 
Canada it is found that more uniform results are obtained by first 
grinding and afterwards subjecting the ground material to a process 
of calcination, which can be regulated in duration and temperature. 
The method followed at Hillshorough is to pile the newly quarried 
stone in :;heds until it is sufficiently dry to gt'ind easily without clogg
ing the mill-stones, after which it is passed through crushers in which 
the ::;tone is broken into fragments about the size of a hazel nut and 
then delivered to ordinary granite mill-stones, when it is ground to 
whatever fineness of grade may be required. Thence it is conveyed to 
bins, under which are placed large iron kettles furnished with stirring_ 
arms, so that the material may be kept in constant motion. These 
kettles are set in brick and have grates and large fire-boxes below them. 
The fuel used is soft wood in foul"foot lengths. In the United States, 
the fuel used for calcining plaster is anthracite coal, which produces a 
much hotter fire, and the work of calcination is very much more rapid. 
Each kettle bas a capacity of about sixt.y banels of 300 pounds, of cal
cined plaster. By this process, the water contained in the gypsum in a 
state of combination is driven off as steam through openings in the top 
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of the kettles constructed for that purpose. These openings discharge 
into a dust-loft that collects large quantities of the finer particles of 
the ground gypsum, carried off in steam fl"om the kettles j a 
couiliderable portion of which can be returned to the kettles when next 
filled, but not all, as too large a proportion would seriously interfere 
with the setting properties of the product. Thermometers are used, and 
when a temperatul"e of 285 degrees Fahl"enheit is reached, the kettles 
ara /J.t once emptied into bins, and the plaster is then elevated to revolv
ing bolts and thence delivered to bins from which it is packed into 
paper-lined barrels, for market. A branch line of rail way connects 
the mill with the Salisbury and Harvey Railway, and car-load ship
ments are made to all important points in Canada, to some points in 
the western United States, and to the Pacific seaboard without 
transhipmen t. 

CI"ude gypsum will not stand exposure to the weather, but is speedily R ecent uses of 
affect·ed by moisture. A method has, however, been recently dis- gypsum. 

covered under which, by chemical treatment, it can be both bardened 
and toughened, and when so treated will take a very perfect polish. 
In this state gypsum may be employed instead of the more expensive 
marbles. 

The price obtainable for crude gypsum delivered to vessels in the Price. 

Petitcodiac Hiver, ranges from 60 cents to $2.50 per ton of 2240 lbs., 
the lower gl'ades of l"ock and discoloured stone, suitable only for the 
manufacture of land-plaster, being sold at 60 cents per ton j that of 
a quality suitable for the manufacture of calcined plaster, at from $1.00 
to $1.20 per ton, and the selected pure, white stone at $2.50 per ton. 

The total number of hands employed in quarrying, conveying to Labour 

point of shipment, milling and oth~rwise in this work, in the yeal" employed. 

1897, was about 225, including boys. 

The following is an. analysis of a sample of gypsum from Hills- Analysis. 
borough, by A. A. Breneman, of New York :-

Per cent. 

Lime .... .... .. . . ... . ....• 32,45 
Sulphuric acid, (SO a) .. ... . . 46,38 
Water <..... .. . ....... .. . .. 21,05 
Silica ..... . ............. . . . 
Iron .... . .......... , ...... . 
Magnesia . ....... , ........ . 

0,25 
Trace 

" 
The analysis indicates an almost absolutely pure gypsum, 99'88 per 

cent of the whole consisting of that mineral. 
7 
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An examination of the Hillsborough deposits, as indicated in the 
foregoing description, suggests many interesting questions as to their 
OrIglll, A lengthy discussion of these would be out of place bere ; but 
a few general conclusions may be referred to as highly probable. 

(1.) A largE' part of the deposit, by its markedly stl'atified character, 
points clearly to a sedimentary origin, whatever m!1y have been the 
original n!1ture of the sediment. 

(2.) As it is well known that anhydrite, on exposure to percolating 
waters, can abs )rb moisture and thus become converted into gypsum, 
and as the first-named mineral forms the general floor upon which the 
workable gypsums rest, as well as occurring irregulfwly intermixed 
with the latter, it is highly probable that the present condition is the 
resul t of such alteration. In this case the conversion may have begun 
at any time since the formation of the original anhydrite beds and 
may still be in progress. 

(3.) The conversion of anhydrite into gypsum, the latter containing 
20' 9 of water, of which the former is wholly destitute, involves a great 
expansion in bulk of the original rock, amounting, according to Geikie, 
to about thirty-three per cent; and the anhydrite, if confined on either 
side by unyielding rock, must as the result of this expansion be thrown 
into undulations, with accompanying breaks and dislocations. The re
moval of the rock by the solvent action of water, clearly indicated by the 
numerous and lat'ge sink-holes surrounding the gypsum beds, may 
further tend, by undermining, to determine such displacements. 

(4,) The conditions under which aqueous deposits of anhydrite may 
have been originally laid down are not understood. Sir J. Wm. Dawson 
has suggested that they may have been formed from beds of calcium 
carbonate in situ, acted upon by vapour or heated solutions of sul
phuric acid, the latter resulting from springs or streams issuing from 
volcanic rocks. In the present instance the plaster beds have been 
described as resting on limestone j but no deposits of a volcanic nature 
are found in ncaf proximity. 

We may now proceed to notice briefly some of the otherlocalities in 
which gypsum occurs. 

ALBER'r OOUNTY. 

Demoiselle C?'eek,-This locality has been referred to above, The 
beds here are, apparently, quite limited in extent, forming a narrow 
ridge between the valley of the creek and a amall tributary of the 
latter, the western side of which shows a different rock. The ridge is 
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about 150 feet high, and shows some good white plaster, but also a 
large proportion of anhydrite. Similar rock also forms cliffs east of 
Demoiselle Creek, but these are mostly on the land of the Albert 
Manufacturing Company. 

The Demoiselle Creek deposits are being worked by the Hillsborough 
Plaster Company, under the direction of Messrs. C. H. Dimock & Co., 
of Windsol" N ova Sco~ia. About 600 tons were shipped from this 
this locality in the year 1892 to the New York market. At present 
the product is said to be largely used in the manufacture of "cold 
water paint." Only about five or six men are employed. In connec
tion with these gypsum deposits there is a remarkable subterranean lake. 

Hopewellllill.-Two miles and a half from the shore, and at inter
mediate points. No surface outcrop. 

New H01·ton.-Surface indications. 

ST. JOlIN COUNTY. 

Martins Head.-Deposit small and of poor quality. 

St. John 
county. 

"\VESTMORLAND COUNTY. Westmor-

Petitcodiac.-At Fawcetts Brook, about two miles and a half north-
west of Petitcodiac station, is a deposit of gypsum, about forty rods in 
breadth and about a mile in length, mostly of the fibrous variety. It 
is traversed for the whole distance by a vein of coarse selenite, about 
eight feet wide. The material is unsuited for the manufacture of plaster 
of Paris, but being easily crusbed is well adapted for a fertilizer and 
at one time was somewhat extensively employed for that purpose. 

KINOS COUNTY. 

Considerable beds of gypsum occur in the vicinity of Sussex and in 
the parish of U pbam, near the road connecting Sussex and Quaco; 
but they are less pure than those of Hillsborough, and have never been 
turned to useful account, unless, it may be, locally and to a very 
limited amount. 

land county. 

Kings county. 

VICTORIA COUNTY. Victori,\ 

The succession of the Lower Cat'boniferous strata of the Tobique 
valley is as follows, in ascending order :-

Red conglomerates and sandstones, the former with pebbles of 
Silurian slates. 

White, red and variegated calcareous sandstones and grits. 

n 

county. 
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Red, gray and green shaly and marly beds, with thin beds of fine
grained gray, red 01' mottled limestom'. Thickness, 140 reet. 

Heavy beds of impure gypsum, of pale-gl'een and reddish colours, 
mostly fibrous but sometimes compact, alternating with thin beds of 
red shale. Thickness, about 350 feet. Trappean beds, consisting of 
gray amygdaloidal dolerite. 

It is therefore a succession corresponding in the main features to 
that of Hilh,;bOl"ougb, in Albert county. The total breadth of the 
Carboniferous area is about twelve and the total length, from Red 
Rilpids to Blue Mountilin, ilbout twenty-seven miles. What propor
tion of this area is underlain by gypsum beds has not yet been 
definitely ascertained, but from observations mn-de on different out
crops it is certain that the extent of the deposits is large. 

Where the area described is intersected by the Tobique River, the 
presence or gypsum beds is conspicuously marked by the occurrence of 
high bluffs (130 feet) known as the" Plaster cliffs," which are largely 
composed of this mineral. In contrast with the beds of Hillsborough 
which are so largely compact, amorphous and of snowy whiteness, 
these are coarsely granular, often looking like a rough sandstone, for 
the most part deeply stained a reddish coiour, or mottled with red 
and green. Thinner layers, however, of pure, white gypsum, as well 
as fibrous selenite, also occur. 

The impurity of the Tobique gypsum, as indicated both by its 
colour and texture, render it unfit for the uses for which the Hills
borough gyp~um is employed. It is, however, admirably adapted for 
use as a mineral fertilizer, and for many years considerable quantities 
of it were annually removed on sleds during the winter season, to find 
a market in the valley of the St. John River or in Aroostook county, 
Maine, undflr the name of "land plaster." So highly valued was it, 
indeed, for this use that, for the purpose of facilitating its removal, 
a railway, now known as the Tobique Valley Railway, was constructed 
from Perth, opposite Andover on the St . • T ohn River, to the Plaster 
Rock, a distance of twenty-eight miles. This has recently become a 
branch of the northern division of the Canadian Pacific Railway in 
New Brunswick. 

The Tobique Valley Gypsum Mining and Manufacturing Company, 
(Limited), incorporated in 1893, erected machinery for crushing and 
grinding gypsum at this place, the plant being very conveniently sit.u
ated on the railway. A quantity of the material was ground and 
shipped for" land plaster," meeting with a very favourable reception, 
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but difficulties arose in connection with railway facilities and rat€s, 
In 1897 the property passed into new hands and it is supposed that 
operations will shortly be resumed. 

GRANITES, DIORI'l'ES, ETC. 

The areas covered by granites and similar crystalline rocks in New Distribntion 

Brunswick are very large, and the supply, including many varieties, is 
practico,lly inexhaustible. It will be necessary to consider here only 
those which, either from their advo,ntageous position or from peculiar 
features of textme or colour, acquire special economic importance. 

Hampstead, Queens County.-These gmnites, from their position on 
the right bank of the St. John River, near the foot of Spoon Island, 
(and hence often known as Spoon Island granites), attracted early no
tice, and, though ne\'er the seat of a very extensive industry, have, in 
the aggregate, yielded a large supply of rock, well suited to the pur
poses to which it hflos been o,pplied. 

Though geologically related, in age ftnd position, to the granites of Hampstead 

the N erepis range, the Hampstead rocks are not actually continuous gramte. 

with the latter, besides lacking some of thfl features usually character-
izing the rocks of those hills. Thus the rock at Spoon Island is llUi-
formly gray, without any admixture of red, and though somewhat 
porphyritic, u~ually less markedly so, and at the same time of a finer 
grain, than much of the Nerepis granite. A conspicuous feature in 
the quarries is the existence of divisional planes, sometimes horizontal 
and sometimes inclined 6° or 8°, by which the mass of the rock is sep-
amted into bed-like layers from four to ten feet in thickness, which 
gl'eatly facilitate quarrying. Vertical joints are also common, but 
unlike those in the rock at St. George, to be presently noticed, are said 
to have no detrimental effect upon the quality of the stone. A more 
"0bjectionable feature is the occurrence in the gray rock of nodules or 
it'regular masses of a darker colour, looking like imbedded pebbles; 
but these are important only where the stone is to be used for monu-
mental purposes, and are neither common nor large. 

The Hampstead granites are especially suited for foundations, and Suited fol' 

haye been thus used in the construction of the Parliament Buildin!!' b
f 
uildlin~ 

~ oun( a tlOllS. 
at Fredericton, the piers of the Fredericton bridge, and the cotton 
mill at Mftrysville, besides many buildings, both public and private, 
in the city of St. John. At present much of the rock is sent to the 
works at St. Georga to be polished. Oolumns of any desired size may 
he readily obtained, but the larger part of the output is employed in 
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the construction of monuments. Shipment is easy, the quarries being 
upon the face of a hill and connected with a wharf at a distance of 
about a ful'long, by tramways. At the date of our visit (1897) work 
was slack, only ten men being engaged, but at timcs as many as one 
hundred and fifty men have been employed. 

Nerepis Valley.-This transverse depression across the N erepis range 
of hills, through which passes the main line of the Canadian Pacific 
Railway, has, in its high and precipitous sides, been at several points 
the basis of quarrying operations. At the time of the construction of 
the railway, most of the rock required in the nl<~king of cuI verts was· 
obtained from a series of bluffs known as Eagle Rock, about two mile!; 
below vVelsford station, and subsequently other quarries wel'e opened 
for general purposes, a little above the same station. In these locali
ties the rock is rather a syenite than a granite, the mica being more or 
less replaced by hornblende, and the colour either a tuwny yellow or 
pale red. The rock is easily quarried, splits readily into blocks of con
venient size, and owing to the proximity of the railway, may easily be 
carried away. It is an excel1ent and durable building materiul. Full 
particulars as to these and other granites of the N erepis range will be 
found in the Report of the Geological Survey for 1870-71, (pp. 184-
185). 

St. George.-The granite range of the Nerepis Hills, in its extension 
westward, crosses the Magaguadavic River a few miles above the town 
of St. George, and is there very noticeable for the bright-red colour' 
which distinguishes it, and its consequent adaptability to monumental 
and ornamental purposes. 

The existence of these red granites and their suitability for the uses 
mentioned, were noticed by the writer and his associates as early as the 
year 1869,during the course of a geological examination of southern New 
Brunswick then in progress, and in t.he report relating thereto they 
compared the rock with the well-known red granites of Aberdeen in·. 
Scotland. Several years, however, elapsed before this evident similar
ity attl'ucted the investment of capital with the consequent under
taking of systematic operations for the quarrying and finishing of the 
stone. For information as to the subsequent development and present 
status of the granite industry, I am indebted to Mr. l\1:ilne, of the firm 
of :Milne, Coutts & Co., of the Bay of Fundy Red Granite vVorks at 
St. George. :Mr. Milne writes :-

"Regarding the granite business 'at St. George, we might say thatit 
was started in 1872 by a company of New· York capitalists and 
practical granite men, who purchased some 2000 acres of granite 
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mountains and built and equipped the best manufacturing plant in 
America, their buildings and machinery costing over $75,000. They 
employed about 150 men, and did a large business for a few years, out 
the dull times during the years 1875 and 1876 drove them to the wu,11. 
Several different firms tried to handle the business aftel' they closed 
down, but fttiled to make a success. In the year 1881, Milne, Coutts 
&: Co. rented the property, and in 1883 bought the land and plant, 
and have since succeeded in building up a good trade in the Dominion. 
Three other firms have since sprung up, and are doing a fair bu~iness. 
The output is valued at between $80,000 and $90,000 per year, and 
about 300 men are employed. 

"Our chief competition is with Aberdeen, where they not only Competition 

manufacture theil' own granites, but import stone from Norway <tnd 
Sweden. The low rate of wages in those countries enables them to lay 
down these gmnites in Aberdeen at about the cost of qualTying theil' 
own. The wages for stone cutters in Aberdeen are between four and 
five shillings per day. The wages in St. George are from $2 to 
~2.50 per day. Our close proximity to the United States granite 
centl'es keeps the wage~ at their rates, as our men, who are well-known 
and famed as good workmen, and a much steadier class of men than 
the general run of journeymen, are always welcome in the neighbour-
ing republic; consequently we have to pay the wages to keep them. 

"The freight rates from Abel'deE'n to Ontario are about the same 01' 

a little less than from St. George. The duty on foreign granite has 
been 30 per cent for some years. On a fine class of work that required 
a good deal of labour this did not make up the difference in the wages. 
Consequently a great deal of the better work has come from Scotland. 

"There is quite a demand in Ca,nada for Quincy, vVesterley, Barrel Competition 

d I A . . S -, fi . t h I of Amel'lc.'tn an ot 1er mencan gray gramtes. t. Ueorge rms ImpOI' t e roug 1 granites. 

stone and compete favourably with American firms for this work. In 
large jobs the American firms send the rough granite to Scotland, have 
it manuiactured there and shipped to Canada ....... The St. George 
granite is well and favourably known throughout Canada and the 
United Stateg, and is extensively used both in monumental and build
ing work. The Museum of Natural History in New York is in part 
built of it, and a great mallY public and private buildings are trimmed 
with it in the form of polished columns, pilastres, etc. Its crushing 
test is 13,000 lbs. to the cubic inch." 

The following are the names of the companies now working granite Companies: 

in the vicinity of St. George, with their output fol' the yeal' 1893 :_ engaged. 
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Tons. 
Milne, Coutts &; Co., Bay of Fundy 

Red Granite Co... . . . . . . . . 400 
Tayte, Meeting &; Co. . . . . . . . . .. 300 
Epps, Dodds &; Co. . . . . . . . . . .. 300 
Victol'ia Red Grantite Co .... , .. 

Value. 

$32,000 
24-,000 
24,000 

Returns l'eceived by the Geological Survey for 1897, show a produc
tion of granite in New Bmnswick valued at $87,300, the industry 
giving employment to 170 men during eighb or nine months. Of the 
total output, about seventy-five per 'cent is to be credited to the 
vicinity of St. George. 

For several years Messrs. Taylor Bros. did a considerable business, 
their output for eMh of the years 1892 and 1893 being 300 tons, worth, 
at $80 per ton, $24,000. The Messrs. Burpee were also at one time 
largely engaged in the business, the rough stone being shipped to 
Carleton (St. John), where an extensive manufacturing plant was for 
several years in acti I'e operation; but difficulties having arisen in con
nection with the exporb of the product to the United States, their 
works were abandoned, and the raw stone was shipped from St. George 
by the Grand Southern Railway to Calais, Maine, where the industry is 
now carried on. 

The duty on manufactured granite sent to the United States was, 
under the "vVilson " tariff, thirty per cent; but the subsequent increase 
to forty per cent is well nigh prohibitive. The St. George product is 
now almost wholly marketed in Canada, being sent west even to 

Manitoba and British Columbia. 

The St. George quarries are situated on the sbuthet'n slope of a 
range of granite hills about two miles and a half distant from the 
town of St. George, and not fat' from the so-called "canal" or 
"thoroughfare" connecting Lake Eutopia with the Magaguaclal'ic 
River. Openings have been made at many different points upon the 
sides and summits of the hills, the rock exhibiting considerable variety 
of coloUl' and texture in passing from one to another. The rock is 
also intersected by numerous large and smooth-faced joint-planes, 
while in places it is irregularly seamed 01' even shattered. No difficulty 
is experienced in gettingout good blocks of any desired dimensions, 
but columns from eight to ten feet are about the lal'gest ever made. A 
curious feature is the covering of the surfaces of some of the joint
planes by a pale-green soft mineral resembling serpentine, mixed with 
scattered grains of graphite. At some points the rock is highly 
charged with scales of specular iron. 
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At the base of the main ridge of red granite, may be seen some 
ledges of so-called" black granite" somewhat similar to those described 
below. It takes a good polish and is not without beauty, but is apt 
to be streaky and is not regarded by the proprietors as a good or 
durable stone. 

The possibility of successful operations at St. George is due not only 
to the fine quality of the stone, but n,lso to the facilities afforded by 
the great water-power of the Magaguadavic River. Between the hills 
and the town, the stream traverses meadow land and is sufficiently deep 
and broad to allow of the easy carriage of blocks in scows, if desired; 
but then, changing its character, it descends for about a quarter of a 
mile in a deep narrow gorge and is broken into a series of tumultuous 
falls, the whole descent. from the upper to the lower basin being 
probably forty or fifty feet. The gmnite works are situated on the 
edge of the ravine, and from the stream all needed power is directly 
drawn. To avoid the re-handling invol ved in shipping by scows, the 
rock is hauled directly from the quarries to the worki'. 

The following description of the works at St. George is taken from 
a report of Dr. G. F. Matthew: 'k 

"'1'he [Bay of Fundy Red Granite l company have their works in Description 

this village [St. George] on the branch or the )Iagaguadavic, just works. 

below the falls. The river here connects with tide-water in a narrow 
gorge in which the water-power machinery is placed, by which the 
works are driven. The pOlVer is taken from a. five feet Leffel wheel (of 
J60 horse-power), with twenty-four feet of water, to a line of shafting 
passing into the buildings. The buildings of the company uccupy three 
sides of an oblong space, about 300 feet long and 175 wide, extending 
to the nearest street. In the enclosed yard is a travelling crane, for 
lifting and carrying the stone to all parts of the building'S; it has a 
hoist of twenty feet, and is capable of lifting eight tons. On the south 
side is the grinding and polishing shop, and on the west and north the 
cutting shed. The offices of the company are also on the north side, 
at the entrance to the yard. The buildings are so constructed that 
the work can be carried on without hindrance from storm "and winter 
cold. The gl'inding and polishing shed is 300 feet long, and contains 
four large rotary carriage machines or vertical rubbers, capable of 
polishing seventy or eighty superficial feet at once; also four hand 
rotary, vertical polishers, six pendulum machines, two of which are 
double, and thirteen lathes. This machinery is driven by a long line 
of four-inch shafting connected with the water-wheel under the falls. 

"""Report of Progress, Geol. Surv. Can., 1876-77, p. 347. 
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There is an additional line of shafting at the west end of the polishing 
shop, for driving the lathes. These lathes are of various sizes, the 
largest being capable of turning columns twenty-eight feet long and 
three feet in diameter. The large carriage machines have carriage. 
beds four feet by ten feet, and the motion is taken to the vertical 
rotary polishers which work upon them by cog-wheel movements; on 

the tables of these machines the stones are bedded to a uniform level 
wit.h plaster of Paris. The four small rotary polishers are moved in a 
similar way, and have universal joints, to enable the workmen to move 
them at will to any part of theil' work. 

"The rough stone is first taken into the cutting shed, which is 
about 250 feet iong, where it is dressed with chisels to the required 
form. It is next transferred to the grinding and polishing shop, where 
the rough grinding is done with sand and water. 'Vhen the stone is 
sufficiently smooth the sand is cleaned off, and emery applied to the 
amount of one pound to two superficial feet of surface j this is kept upon 
the stone till it (the emery) is ground to an impalpable powder, or 
"sludge," free from grit. The eIllery is then thoroughly cleaned off, 
and moist putty powder (oxide of tin) applied, to polish the stone and 
give it a brilliant surface. 

"An ordinary spire, six feet high, can be cut and shaped in four 
days by one workman, and when transferred to the polishing shop, 
about four days more are consumed in grinding and polishing the 
several sides of it. The expense connected with the preparation of 
the stone for market is, therefore, considerable j but its colou[' and 
quality is such as to make it well worthy of the expenditure of time, 
labour and capital, and it is highly prized wherever it is known." 

At the present time (1898) the grinding and polishing machinery 
consists of one granite lathe or column cutter, six Jenny Lind polish
ing machines, six vertical polishing machines, two sets pendulu21 
politihing machines, seven polishing lathes, and other necessary 
appliances. About $3500 worth of finished work is turned out 
monthly, and about bixty men are employee! for ele\'en months of the 
year, but the facilities are much in excess of this output. 

The granites of the northern, or York county belt., are too remote 
from shipping ports to make them a profitable source of supply on an 
extf!ncled scale j they have, however, been employed to (I, limited 
extent. Then on the St. John River, just opposite the mouth of the 
Sheugomoc are the works of the Southampton Marble an::! Granite 
Company (Oldham Bros.) which extracts in the vicinity and uses each 
year from 400 to 500 tons, chiefly for the ma,n.ufacture of monum~ntal 
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bases, but sometimes for entire monuments. A considerable quantity 
of rock was also removed from that neighbourhood to be used as 
foundations in the const.ruction of public buildings in Fredericton. 

"Blacle Granites," or jJfica-diol·ites. 

At various points in connection with the great mass of granitoid Black granite. 

rocks constituting the N erepis Hills, rocks containing more or less 
hornblende, and often of a highly basic character, as well as of a dark 
colour, are met with, some of which have been quarried to a limited 
extent and brought to market under the above designation. 

One such locality is that of Bocabec, hordering the north side of Bocabec. 

Passamaquoddy Bay, in Charlotte county, where a quarry has been 
opened by Sheriff Stuart and others, in a rock consisting of a granular 
admixture of Labrador felspar and hornblende, with grains of mag
netic iron. It is a handsome stone and susceptible of a good polish, 
but tougher and harder to work than ordinary granites, and said to 
require, as compared with that of St. George, a,bout 20 per cent more 
labour for its finishing. 

A rock of somewhat similar aspect, but carrying a certain percent- Ft'ye road . 

age of quartz, and at the same time somewhat lighter in colour, occurs 
on the Frye road, a little west of Bocabec, and not far from the line 
of the Canadian Pacific Railway at Limeburner Lake. It is the prop-
erty of Angus Kennedy, of St. Andrews, by whom a quarry has been 
opened and a considerable quantity of rock taken out, but not 
removed. The stone is of even texture, firm and durable, besides 
being suseeptible of 3, good polish. Its position is favourable to ship-
ment. 

Rocks of a highly basic character and dark colour like that of ])olins Lake, 

Bocabec, also occur at Dolins Lake, neal' St. John, and Bull Moose Hill, ~;;ttf~~~11 
Kings county, as well as at many other points, but as yet have not 
been worked. 

During the summer of 1897, a company known as the Dominion 
Granite Company, of Bridgewater, N.S., have opened quarries and 
erected works at Welsford (Queens county, N.B.) for the manufac
ture of so-called" black granite." The rock is in reality a mica-diorite, 
and is described as forming a mass about one mile long and half a mile 
wide. It is situated about a mile from the line of the Canadian 
Pacific Railw(l,y, and about twenty-two miles from the city of St. John. 
It takes a good polish and is being worked for monumental purposes. 
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OUNAMEN'l'AL STONES. 

The materials foulld in New Brunswick which are capable of being 
employed for ornamental 01' decorative purposes, besidell granite, 
include certain varieties of marble, serpentine and porphyry, with, pos
sibly, the minerals quartz, garnet, tourmaline and fluorite. 

111arbles.-These are almost wholly confined to the rocks of the 
Laurentian system, in which they occur in considerable beds, and 
of many different varieties. In tint they vary from pure white to 
cream-colour, reddish, grayish or greenish, the latter tint du('l to 
associated pale-green serpentine, constituting t,erde antique. In texture 
they similarly graduate from kinds which are almo;>t cryptocrystalline 
to others which are coarsely saccha"roidal. Many of them are not 
without beauty, and are susceptible of a fine polish, but they are apt 
to be much shattered by the shearing strains to which they have been 
subjected, and this has greatly interfered with their being turned to 
useful account. Small quarries have at times been opened, but no 
extensive 01' continuous work has yet been undertaken. 

Serpentines. -As stated above, pale-green serpentine is at various 
points (St. John, Pisarinco, Musquash, Fry Island) associated with 
Laurentian limestones, forming a variety of vm'de antiqu,e marble. 
Hand spe0imens are often quite handsome, but h1rge blocks, free from 
cracks, a·re not easily obtained. 

Porphyry.-In the hills around Passamaquoddy Bay, the upper 
portion of the Silurian system is marked by the occurrence of extensive 
sheets of tine-grained rock, consisting to a large extent of felspar, with 
porphyritic crystals of the same mineral, hut having associated with 
the felspars more or less of finely disseminated quartz. It is probable 
thaI; among thcse rocks, all of which are ancient volcanic overflows, 
quartz-porphyries and rhyolites are included. In many instances the 
beds are of very fine texture, and readily take a high polish, while their 
colour, varying hom a pale sa,lmon-red to a deep brownish-red, 
diversified by the occurrence of numerous small felspar crystals dis 
seminated through the mass, is such as to make them very attr·active. 
In some instances, in addition to minute crystals, the rock is further 
characterized by what would appear to have been lines of flow, pro
ducing a delicately banded and wavy structure, sug'gestive of some 
varieties of polished wood. 

Some of these beds are very favourably situf.tted for quarrving' 
Situation J 

favourable for and shipment, being (as at Cham cook Lake) directly on a branch 
working. 
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line of the Canadian Pacific Railway, or (as at MacMaster Island) 
close to navigable waters. That they have not, np to this time, been 
regarded as worthy of attention, seems to be lat'gely due to the fact 
that, as seen near the surface, they are freely intersected by divisional 
planes, and blocks of suitable size are not easily obtainable; but the 
interior of these blocks is often of a very firm texture, and it is not at 
all improbable that, were excavations made sufficiently deep to get 
beyond the reach of the frost, the objection referred to might be 
greatly if not wholly removed. At all events there would seem to be 
no good reason why small blocks of the rock should not be used, in the 
form of tablets, etc., in connection with the red granites of St. George, 
with the colour or which they would completely harmonize. 

FREESTO}lES, MILLSTONES, GRINDSTONES. 

"Vith the rocks of the Cat'boniferous system, including the Millstone Cl1l'bonifel'OIlS 

Grit formation, occupying so large a portion of its surface, it is not to rocks. 

be wondered at that rocks of the character indicated by the above title 
should be abundant in New Brullswick. As a matter of fact they 
can be obtained, more or less readily, over almost all parts of the 
area thus occupied. Their extraction has been chiefly determined by 
demand, and by their greater Ot' less accessibility and proximity to 
means of transport. 

For many years, the chief centt'e of the freestone industry was to be Bay of Fundy 

found at the head of the Bay of Fundy, along portions of the Albert qual'l'ies. 

county coast, upon that of Westmorland county and some of the 
adjacent islands, One of these latter, viz., Grindstone Island, emphas-
sises in its name the nature of the materials of which it is composed, as 
it was also one of the earliest localities at which grindstones were made, 
On Mary Point, on the mainland near by, simi!at' beds occur, and about 
forty years ago considerable quantities of stone were quarried and 
removed from both places, It is said that, in 1851, as many as 58,949 
grindstones were made, mostly from the Bay of Fundy beds. In 1856, 
more considerable qual'ries, knolvn as the Budreau quarries, were Budreau 

opened on the left bank of the Petitcodiac River, in Westmorland quarries. 

county, and in 1864 the Caledonia quarries at Rockland in the same 
county, Still later, a quarry known as the Westmorland Union Free-
stone quarry, was opened near Cumberland Basin, with others in the 
valley of Demoiselle Creek, in Albert county, 

At all the above localities, the rocks lie at or Ilear the base of tbe Geological 

M'll t G 't d ft b t t d t d conditions • . 1 S one n, an may 0 en e seen 0 res upon an 0 gra uate 
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into the red rocks of the underlying Lower Oarboniferous formation. 
The former are usually g~ay or olive in colour, but shade on the one 
hand into chocolate-brown, or on the other into a bluish-gray. 
At Mary Point a portion of the beds were of a pale purplish-gray 
colour. The olive-gray was generally preferred, and of this very 
massive beds, from two to six feet in thickness, were readily obtained, 
yielding in the case of the Budreau quarries. blocks of any desired 
size up to a length of thirty feet, and a weight of twenty tons. The 
fine, even texture of these rocks, the facility with which they could 
be worked, their durability, combined with their pleasing colour, soon 
led to their being held in high estimation, and the so-called" brown 
stone fronts" of some cities of the United States, as well as many 
public buildings both in the United States and in the Maritime 
Provinces, illustrate the extent to which they were at one time em
ployed. All this, however, is now changed, there being at the present 
time, so far as known to the writer, not a single quarry in either 
Albert or YVeslrnorland county, at which work is being prosecuted . 
The explanation of this is mainly, if not wholly, to be found in the 
operation of the adverse tariff imposed by the United States. 

While the working of freestones and grindstones in the south-eastern 
counties is thus for the time being dormant, somewhat extensive 
operations have, for a number of years, been in more or less continu
ous progress along the so-called north shore of the province, more 
especially near Newcastle, in Northumberland county, and on the 
shore of the Bay Ohaleurs at New Bandon or Stonehaven, in Glouces
ter county. 

The French Fort quarry, near Newcastle, was opened in the year 
1885, by Mr. O. E. Fish, as the result of inquiries then made for 
sandstone in connection with the construction of the large depart
mental building at Ottawa, now known as the I,angevin block. For 
this building some 30,000 cubic feet of stone were quarried and shipped. 
Since that time the output has varied considerably, but the work has 
been continuously carried on, with an average, for the full seven 
months in each year, of between 3000 and 4000 tons, an amount 
which might easily have been increased by the employment of a larger 
plant and by additional effort to secure a market. The average 
number of men employed is about thirty, with wages at about $9 
per week. 

The quarry is situated almost on the line of the Interco
lonial Railway, and three-quarters of a mile from the Mira
michi River, with both of which it is connected by tramways for ship 

.. 
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ping. The upper thirty feet of stone is olive-gray in colour, becoming 
sometimes greenish-olive, benElath which, to the level of the river, the 
rocks are gray. The greenish-olive or olive stone is most pleasing to 
the eye, whether with a natural or rock face, or dressed in various 
ways. It retains its colour well. 

The best grades of the stone are almost entirely free from defects, Variou~ 
and are generally quarried from the same level. The stone is so easily grades. 

wrought that it can be cut and carved very elaborately and at a small 
cost. It also makes a most desirable stone for trimming brick build-
ings. Othel' grades are admirably suited for the manufacture of 
stones, for wood-pulp grinding and for all classes of foundation 
work. The natural outcl'oppings, structures nearly one hundred years 
old, the numerous bridge·piers, culverts, abutments etc., for which it 
has been employed, both in salt and fresh water; its exposure to rough 
wear from the lashing of the ocean or swift running water, as well as 
to the grating of ice-floes and the knocking of drift timber, all tend to 
show the great durability of the stone and its fitness for every class of Durability. 

work, there being no evidence of weakness or decay under any of these 
circumstances. The stone needs to be quarried long enough before using 
to become thoroughly dried. The finer grades however, are much 
affected by the frost, while the coaner grades, do not seem to be 
affected in any way. Its power of resistance to shearing and crushing 
forces has not as yet been definitely determined. 

The thickness of the beds in the quarry runs from six inches to nine Tbiokl1e~9 
feet, the thickest being al ways the lowest. They contain seams, called of Beds. 

by the quarrymen "sand-beds," "mica-beds," "mud· beds," "iron-
beds," and" coal-beds," according to their predominant characteristics, 
and also hold spots and nodules of slate, as well as of a soft brownioh-
black material, probably manganese, occurring in "pockets." Iron is 
more abundant in some localiti8s than in others. In some quarries 
it is found very largely in the best grades of stone, and in others it 
occurs chiefly in the less valuable sheets. J oint-planes occur through· 
out the quarry, some of them very long and deep while others are 
much shorter, branching off from the former in different directioll"l. 
The width of the beds between these joint·planes is from 4 to 30 feet, 
and the actual joint.s are in some places quite close, while in others 
a little more open-about three-fourths of an inch-and then usually 
full of a very tough clay. Concret.ions are of common occurrence in Concretions. 

the larger sheets of stone. They are usually round and consist of a 
brownish-black soft material on the outside, similar to that of the 
"pockets" referred to [1,bove, while the interior is of a fine, hard, 
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gray material. Much larger deposits of a like nature !tncl termed 
" bull)) by the quarrymen, are occasionally met with. They are 
sometimes three feet in diameter and six to ten feet in length. The 
stone surrounding concretions is always of poor quality. 

\Vftste. In the quarrying operations there is generally a good deal of waste, 
consisting of "earth," "shelly rock" and "bad rock," all of which 
has to be handled and got out of the way in producing the best 
grades of stone. This of course makes it a little expensive, but not 
morp. 80 than in the case of similar grades ehewhere at the quarries. 
The consequence is that very little of the rock is used in the Maritime 
Provinces, al'chitects and theil' clients being there satisfied with the
second grade of stone. IVhether this is due to a.lack of knowledge of 
the quality on tbe part of the builders, 01' to the aim of the architect 
to give a stone building at a small cost, is not known. Probably both 
these reasons come into play, It would, however, certainly be much 
better, in the case of our public buildings at least, if more definite 
inlltructions were given to the architects, propel'ly specifying the 
quality of stone. Any class of stone can be produced at these quarries 
and as cheaply as elsewhere. The outcrops extend in dilltance for 
over three miles. 

Markets. The cost of transportation to OUl' own markets very seriously 
injUl'es the expansion of the stone industry at Newcastle. The dis
tance to our larger cities and more prosperous towns entails a freight 
charge that cripples these works very much in competition with 
nearer quarries situated in the United States, as these can deliver 
stone, freight and duty incl\lded, at a less rate than the freight alone 
from Newcastle. 

Effects of The change in tariff lately made, allows building stone and grind-
tariff,. stones to come into Canada at a much less rate of duty than that im

posed by the United States. This practically gives to Ohio and the 
West, our Ontal'io and Quebec market, while we are shut out from the 
New England mat·ket. OntariC!l takes no grindstones from the Maritime 
Provinces, and what is produced by them has been and is marketed in 
the New England states at a very gl'eat disadvantage, in competition 
with the quarries in the United States. 

Competition Another very serious hindrance in the development of this industry, 
from abroad. is the very large quantity of foreign stone that is brought to this 

country in vessels coming for return cargoes. These boats often carry 
it 9.S ballast, at very small cost, and while the quarries in Great Bl'itain 
actually get more for the same gl'ade of stone than the Newcastle · 
quarries, t.he latter are at a disadvantage. 



MILEY. ] FREESTONES, MILLSTONgS, GRINDS'fONES, ETC. 113 ~I 

In 1894 the United States duty was as follows :-
Grindstones fini shed a.nd unfinished .. 
Building ~tone, etc., in rough ...... ' .. . . ... . . . . 

dod ['essed .. 

In 1897 the United States duty is as follows;-
Grindstones finished a.nd uufinished .. . 
Building stone, etc., in rough ............. . .. . . . 

do dressed ........... . 

10 per cent. 
7c. per cubic foot. 
30 per cent. 

81. 75 pet· ton. 
12c. per cubicfoot. 
50 per cent. 

In addition to the Langevin block in Ottawa, Newcastle stone has 
been used in the construction of the city hall, Hamilton, Ontario; 
Erskine and St. James churches, Birks' building and various private 
rflsidences in Montreal; the post-offices of Riroouski, Fraserville, 
Richmond, Chatham and Newcastle in Quebec and New Brunswick, 
and in St. Dunstan cathedral in Cha.rlottetown, P ,E.I. It has also 
been employed exten sively as trimmings for brick structures. 

The Bay Chalenrg stone quarries are, geologically, probably a little 
lowel' than those of N ewcastle in the Carboniferous system, but do not 
differ essentially in their chttl'actel'. 

They are two in number, the principal one being that of Stonchlwen Stone!,a.ven 

(formerly New Bandon) and the other at Clifton, thE two being abou t qllal'l'les. 

two miles apart. Both are situated directly upon the shore, which 
here presents, for several miles, a series of nearly vertical bluffs of rock, 
the admirably exposed strata having a very light south·east dip. 
At Stonehaven, the rocks al'e o.ll gray in colour, including massive beds 
from sixteen to twenty feet in thickness, while at Clifton, only the ba-
sal beds are gray, the greater part of the fifty feet of rock that here 
constitutes the bluff being composed of gray, green and red crumbling 
shales. I,ayers of the lattel' are replete with fossil ferns, remarkable 
alike for their variety and the perfection of their preservation. At 
one point (Knowles' quarry) may be seen several beds of bituminous 
coal, the thickest being about eight inches. Other seams are said to 
show at very low water, one of them with a thickness of eighteen 
inches. 

The freestone of Stonehavell, according to its proprietor, Mr. John 
W. Love, is not well suited for building, being subject to too rapid 
decay. The post-0ffice at Bathurst has, however, been built of it. 
By far the larger part of the l'ock is used in the manufacture of grind- ~Ianufllc~ure 
stones, with pulp-stones, scythe·stones etc., as subordinate products. ofgl'indstones. 

About fifty or sixty men are employed, and the yearly product is from 
1000 to 1200 tons. The grindstones vary from four inches to seven 
feet in diameter, and their value is estimated at 1- a cent per pound or 

8 
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:'tjiIO to ;:P I 2 to the ton. At one time as nH~ny as 300 men were em
ployed, but the production of stone ill the west 11nd the imposition of 
high dll t.ies by the United States have greatly reduced the force 
eng;tged. At pl'esellt the product is wholly used by olle firm neal' 
Hartford, Ct., U.S., (Collins Co., manuf11cturers of edged tools). 

Freight Ch11rgeS from Stonehaven to New ILwen, are about $3 pel' 
ton, the duty on large stone under the old tariff being $2 11 ton. 

Quarrying \\'as first begun at Stonehaven D.bout 1844, the first 
workers being Messrs. Bpl'ague, of Boston. The prc;;ent proprietor com
illenced operations about 1852. The qual'l'ies n,I'e worked for 11bout 
five months each year, the wages paid being $ lAO to $ 1.50 pt'l' day. 
'.rho fu.(;ilities for shipm ent by water are all that can be desired, while 
the line of the C11raquet Bru.l1ch of the 1. C. R. is less than" mile 
distant.. 

Some eight. Ot· nine years ago, a small qual'l'y was opened in Scotch 
Settlement, at the hea,d of the Shediac B.i v Ct', under the name of 
iVlcSweeny'8 quarry. The stone therefJ'om was used in the building 
of the Roman CathoJi(; cl!D.pel in Moncton, but since tli<.t time nothing 
Iurther has been done. 

At Cocagne Bridge, on the Cocagne River, in Kent county, w her'e 
this stream is crossed by the Moncton and Buctouche railway, 
eighteen miles (rom the city of l.\,Ioncton, quarries have been opeueo 
and are no\\' being wOI'ked, but on a sl11;1,11 scale only, by lVir. John 
Dobson. The rock is partly gray and parUy purple, and can be readily 
removed either by rail ot' watel'. The building of the Young Men's 
Christian Association in Moncton is constructed of rock from the:;:e 
quarries and pt'esents an attractive aspect •. 

No other quarries of importance are at present being worked in the 
province. Stone for local consumption has, however, at different times 
been obtained froID other localities, especially along the line of the 
Fredericton Branch of the C. P. R . Fl'om quarries opened t,here was 
obtained the stone used in the construction of the Fredericton city 
hall as well as the large departmental building of the Provincial 
Government. Besides a gray stone, these quarries yield a rather dark
purple rock. When used together, as in the ftt'st of the buildings 
named, the e~rect is pleasing to the eye; but when employed alone, a~ 
in the second, is so dark as to be somewhat sombre. 

SLA1'ES, FLAGS, ETC. 

No slate quarries have as yet been opened in New Brunswick, but 
probably rather because of the very limited demand for the material 
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than from the inability of the province to produce it. Slate is ill 
fact a very common rock in New Brunswick, and though nothing 
h;1s been done in the way of testing its quality, it can hardly be 
doubted that localities could be found in which it would satisfy all 
requirements. 

Among the distt'icts which may be c8pecially referred to as likely to Slate 
furnish good 8iates, is that of northern Charlotte county, in the districts. 

parishes of St. J ames and Dum barton; the SOll thern part of Queens, 
in Pctersville and Hampstead; the Tobique valley, in Victoria; and 
portions of Madawaska, Gloucester and Restigouche counties. It is 
stat,ed that the court house ,~t Bathurst is roofed with slate from the 
Tattagouche Ri vel'. 

Flags. -- Matet'ia,ls suitable for flagging are also not uncommon. In 
nc)rthern Charlotte county, the country is strewed with large tabular 
blocks of sandy and micaceous argillites, showing the natural tendency 
of the rocks there met with to break in this form. Portions of the 
Cambrinn system east of St. John would also furnish good flags. 

Ifecw·th·stones.--Duting the operation of the blast-furnaces at Wood- Hearth· 

stock, sands tOllE'S del'ived from the Lower Carboniferous rocks of the stone~. 
'1'obique and Beccaguimic valleys were to some extent used in the 
making of t,he hearths of these furn;tces and were stated to give good 
results. 

Hone·stones.-It is stated by ~:l r. 1\1. H. Pel'ley, in his Handbook Hone·stolle". 

£01' Emigrants to New Brunswick (London, 1857), that fine oil·stone, 
equal to Turkish, is found at C<tmeron Cove, near the northern 
head of Gmncl Manan, whence it has been taken in quantity. He also 
states that excellent blue whetstone has been worked to some extent 
near the Sevogle, a tributary of the North-west Miramichi, and again 
from :\J oose-horn Brook, in Kings county. The present writer has no 
persollal knowledge of eithel' of these localities. 

At Rockport, on the shores of Cumberland Bay, ,"Ves tmorland 
county, a small quarry opened by Capt. S. Cole, includes heds which 
appear to be well fitted for the manufacture of scythe-stones and 
similar articles. 

CLAYS. 

Cbys suitable for the manufacture of bricks occur in many parts of Origin. 

New Brunswick, being a common feature among the deposits of 
Pleistocene age, especially along dver.valleys and upon the seaboard. 
Some are doubtless oE estu H.rine or marine origin; others are pl'obably 

8} 
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to be ascribed to the deposition, either in lakes or rivers, of the mud 
of melting glaciers. The former usually contain fossils and are, in 
consequence, more or less calcareous; the latter are usually destitute 
of such remains, and are more purely argillaceous, except where 
derived from calcareous rocks. In connection with the COld MeaSUl"HS, 
especil111y at Grand Lake, are found thick deposits of under-clay, 
occurring beneath coal-seams, and stated to be adapted for the m11nu
facture of fire bricks. 

The manufacture of bricks ha~ been carried on at so many different 
points and with so much irregubrity that, with few except,ions, 110 

vcry definite statements can be made regarding it. Only the most 
important works will be here particularly noticed. 

1. Works of J1£essrs. John Lee &; Co., Little River, Simonds, St. John 
County. 

These works are by far the most important in New Brunswick. 
The following information regarding them has been kindly furnished 
by the proprietors :-

John Lee, about 1846, bought a tract of land two miles from the 
city of St. John, containing a bed of bl'ick-clay, and "tat"ted brick
making by the hand-moulding process. On this site he continued to 
make brick until his death in 1860. In 1861, James and John Lee, 
under the name of Lee Brothers, enlarged the works by leasing an 
adjoining brick-yard from Mr. Thomas Davidson, and increased the 
output to one million bricks per year. H11l£ of these were for five 
ye&rs sold to the Imperial Government to build the fortifications at 
Halifax, having been selected by the engineers for st.rength and 
durability in preference to any other bricks offered. 

])"v81o[,luellt. In 1870, the brick-yard of Mr. James Sullivan, situated at Little 
River, was bought. With increa~ed facilities the three yardfl were 
kept running, five million being the output for 1877 and 1878, after 
the St. John fire. In 1880 the name of the firm was changed to John 
Lee and Co., and operat.ions have since been continued with increased 
capital and improved machinery. 

QIlH.Iityof The excellence of the product of these works is so well known to 
p"Oclll~t. the builrling trade that" Lee's bricks" have been used in nearly every 

building of note et'ected in New Brunswick for the past twenty years. 

Pre~sed-brick making W/l,S made a specialty in 1870, with an average 
allnual output of 150,000. Dt'ain-tiles have been madE' since 1863, 
varying in size from one and a-half to six inches in the bore. The 

" 
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annual consumption vf them has been about 35,000, the chief markets 
being in Nova Scotia and New Brunswick. 

To Lee Brothers belongs ~he credit of introducing the manufacture 
of brick by stea,ll maehinery in New Brunswick in 18iO. For the 
pH.st thirty-sellen years the average lLnl1ual output of pressed and com-
mon brick has been one [Lnri a-lULU millions, with a.n annual average 
~onsumption for fuel of 700 cords of wood. The output for 1897 was Ol1tPl1t. 

1,709,000 of common i\.nd pressed bricks, and :JO,OOO drain tileil. The 
nUlUber of men employed, t,hirty-five j the average wages p,Lid, $1.35. 
The price of labour amounted to $6,000 j the woori cOllsumed, &00 
cords, c')sting $p2,400 ; the cost of hauling, ::ii~,000 j the pdce of the 
products delivered in St. John, $12,000. The bl' ick-n)tlking r;eason 
last. from April to NOl1emoel.', an.d the working day is nine hOllrs. 

Although St. John is ~he chief mfwket fot' thes'; products, one-third Market. 

of the output each yeal' hw'l been ~old in the surrounding villages and 
cities of N AW Brunswick allel Nova, Scotia. Lots of small a.nd large 
'luantitics are from time to time wId in Prince Edw,Lrd Tsland, New
foundland, the 'Vest Indies and the State of l\1aine, 

The i'esidences, offices and brick-works >],re J0cated at Little River, Plant. 

two miles frOID St. .Tolin, on the sea-shore of Courtney Bay, the 
position being favourable f01 ' the \v.nding of wooel and shipment of 
brick:, bet'ides being within easy hauling distance of railways. The 
phtllt consists of two semi-stiff-mud wil'e cutting machines, of t.heir 
own invention, one Nlal'tin soft-mud machine, with a cn.pacity of 
50,000 bricks pel' day, ,me drain-tile m;tcbine and six brick presses, 
the whole driven by two twenty horse-polVer steam engines. The 
company',; property covers 400 acres, thirty of which are of brick clay, 
very strong, and averaging nine feet iu depth. The stock on hand on 
the first of January, 1898, was 1,700,000 stock bricks, 100,000 pressed 
bricks and 40,000 drain tile". 

According to Mr. R. Chn.lmers"-, bricks bave been 0]' are being 
lJli1nufadured froUl mariue clUj'S at Campbellton, Restigouche, Bath
urst, Newcastle and JUoncton; while clays of apparently fluvi a tile 
origin lmve been similarly emplo'yed at i<'rCldericton, Marysville, WC;)Qd · 

st.ock, ShikflLehawk and elsewhere on t.he St. John River. 

TIl<-! Lrick-yard at Newcastle is on tlte illlLin line of the Intflr- Newcastle 

coloni,d R.ltilw'1Y, about half a mile east of the st<ttion, and formerly brick-yard. 

produced about 200,000 bricks per year. It has not been worked for 
about thri-'e year·s. The m<tterial is said to be of superior quality . 

• AlIllll:\] Report, Gl'ol. Sm·v. Can., vol. 1. (N.S.), 1885, p. r:.S GG. 
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The plant is still upon the ground, and an abundant supply of wood is 
within easy reach. 

At Frederictol1, the brick-yards of Mr. :\1. Ryall are situated at the 
north-west outskirts of the city, and within a few rods of the bank of 
the St. J'ohn River. The thickness of the C1<LY is unknown. The 
works here were begun in the spring of 1872, and have since Ghat time 
yielded an arinual output of from 1,000,000 to 1,500,000 bricks, and 
fl'om 50,000 to 60,000 drain I;iles, the latter nLnging in size fron~. two 
to six: inches. Mr. Ryan employs on an average Gwenty men, the 
average wage paid being $1.50 pel' day. The clay is removpd to a 
depth of twenty-five feet, and Ims been tested to a depth of fifty feet, 
,vithout reaching stone. It is blue in colour, quite free from surface 
stones 01' loam, and is very easily tempered. Occasionally fragments 
of land plants are met with, and in one instance <1. very perfectly 
preserved fossil £j,;h was found in the clay, but whether of marine or 
fresh-water origin is not yet known. The brich from (,hi~ yard find 
a market in various parts of York, Cadeton, MadawlLsk'L and Sunbury 
counties, but especially in the city of Frederictoll. Prior to t he open
ing of these yards OUlf'['!) had been in operation, but upon Ii smaller 
scale, at different points in this viciniLy, which is prohably evel'ywhere 
underlain by similar clay deposits. 

At Marysville, on the Nashwal1k Rivei', three miles from Frederic
tOll, are beds of brick-clay from which were obtained the bricks u~ed 

in the building of thfl h1l'ge cl, tton mills of }VIr. Alex. Gibson, bl'~ides 

many residenceg in the same town. The works are not, howerer, car
['ied on continuously, or for other than local consumption. 

The :i\1oll(:ton brick-yard is that "f :Mr."'!. H. CUlllming." and is 
distant h om the city fLbout two miles, but only a quarter of a mile 
from the tf'ack of the Intercolonial railway, and less them tilis front 
the rai.is of the ;\ioncton and Buctollche milway. The annua l proiluct 
is from 500,000 to 1,000,000 bricks, sometimes a little more. The 
market for the output is found chiefly in ,iVIoncton, Amherst and 
Sack ville. About thirty men are employed, at about $ 1.50 per eliLY, 
the cost e,f wood being about 81.50 pel' conI. No tiles are made here, 
Two qualities of bricks are manufactured, the one f0r inside n,nc1 the 
other for outside work. Pressed bricks ,Lre also made if /Ordered . The 
works have heen in operation here for fo~· ty years or more. At first 
the bricks werc m"de by hand, but now steam is employed in connec
tion with a clry-hou~e and fttns. The dry-house is capable of holding 
65,000 bricks at a temperature of 150°. The Aberdeen school, 
recently constructed in Moncton, was made of bricks from these works. 



MllE-Y. J SILICA, INFUSORIAL EARTH, ETC. 119 ~[ 

SILICA, INFUSORIAT, EARTH, E'l'c. 

Infusorial Ea?·th.-As far as known to t,he writer, deposits cf this 
material have been found in quantity at but two places in New Bruns
wick, though it is highly probable that careful search would revea,l 
its presence at many other point.s as woll. 

The first of the localities referred to is that of Pollet River Lake, Pollet Rivor. 

Mechallic Settlement, Kings county. As described in the report of Dr. 
HotfmiLnn (Report of Progress, 1878-794 H) from data a,fforded by 
Dr. E. \V . Ells, The deposit is of considerable extent, having a depth of 
abou t four feet over the floor of the lake, from which it cou ld be removed 
either by chedging 01' draining. An analysis showed a little over eighty 
pel' cenl:> of silica., a little over three per cont of alumina, and about 
thirteen per cent of water and organic matter, with very small quan
tities of ferric oxide, lime, magnesia and carbonic acid. 

As regards the economic value of the materi<tl Dr. Hoffmann says :-- Economic 

"It may be said to constitute an excellent polishino' material' and , ,,lup, of pro-
t> ) elli ct . 

although no exper'iments have been made to determine its absorbent 
power, it may reasonably be expected to prove w<J11 adapted for the 
preparation of dynamite. Again, the extl'eme facility with which it 
is dissolved by caustic alkalies (potash or soda), wouk! suggest its 
advantageous employment for the In<tnufacture of what; is commonly 
known as waLel'-glass or soluble-glass, D, preparation which meets with 
many important applications in the arts, >18 for instance, as a cement 
for the manufactur'e of artificial stone; fot' the hardening and preset·\,-
ing of building-stones; in fixing fresco coloUl's by the proces8 of stereo
cltro))]y ; as an addition to soap in the prepA,ration of the so-called 
silic:ated soaps." 

A second locality in which infusorial ea,rth has been found , is that Fitzgerald 

of Fitzgerald J_ake in St. John county, seven Ot' eight miles from St. L ,l ke. 

John city, brought to notice in draining the lake by the St. John 
Water Oompany. The chat'acter of the material is essentially the 
same as that of Pollet Lake. 

Silica.-Deposits of this material, which are eutil'ely sedimentary Silica. 

and not of organic origin like those above noted, occur in sever""l plwts 
of Oharlotte county. The most remarkable is one found neal' Blacks 
Harbour, regarding which the following particulars have been kindly 
furnished by Prof. W. F. Ganong and Mr. O. E. Boardman. 

The deposit occupies a· flat plain, of which the extent is between one 
hundred and two hundred acres, but nowhere with a greater depth 
than ten inches. Though l'eferred to fLS silica it is by no mev,ns purely 



Ann!)"j >;. 

IJel)O,;t not. 
no';" being
worked. 

Oehn's, 

120 )1 NEW BRUNSWICK, 

silicious, though in some samples the silica has been found to be over 
ninety per cent. A darker coloured material of the same nature 
underlies that just referred to and has, in some places 11 depth of at 
least twenty feet. Both matel'iR.ls may be described as fiue silts. 

An analysis by the Ledoux Chemical Laboratory of N ew YOl~k 

gave-

Silica ....... . .. , . . . . , . . .. . ..... , 
AlumimL. , ., . ... , . .. . ,." .. ' 
Sesquioxide of iron . .. " . . ....... . 

72' 65 
17' 93 

0 ' 57 

with ~mall quantities of lime and magnesia ancl some combined water. 

COllsidero,ble quantities of the material ha\'e he en taken away to be 
tested for various uses, among which are: polishing powder, filling of 
wood preparatory to varnishing. filling for the walls of safes, and the 
making of scouring soaps; but in uone of these has it proved superior 
or eq ual to infusorial earth. 

It has also been proposed to use it for the making of special kinds 
of bricks, but the negotiations in this direction have not been success
ful. At present nothing is being done with it. The property is now 
owned by 'Mr. G. '\,V. Ganong and others of St. Stephen. 

:\1JNERAL PAINTS. 

Chtys containing sufficient admixtures of fenic oxide or of man
ganese, to make them avaih1.ble for this use have been observed in various 
parts of the province, but have never been utilized except locally and 
on .a veq small scale. One of the best known to the writer, iR repre
sented by a specimen collected by the late James Rcbb in the vicinity 
of Edgett Landing, neal' Hillsborough, Albert oounty. It is a brown
ish-red ochre, Which, after burning, gives a fine deep-red powder, well 
adapted for the manufacture of some varieties of paint. 

On the North-west Miramichi River, in Northumberland county, 
'1nd about one mile and a half above Chaplins Island, the slates of the 
district are found to hold VC'ins and masses of brownish·red ochre 
which has a local reputation as a mineral paint, but the qll<tntity 
appears to be small. 

At Lyndfield, Charlotte county, in the exeavation of a well, a 
quantity of dark-brown, almost black eal-th, was found beneath a mass 
of trap rock, and was penetrated without change to a depth of eighteen 
feet. An analysis of a sample made by Dr. Hoffmann, showed it to 
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consist essentially of bog mang11nese and oxide of iron. It would 
require some treatment to fit it for use as a mineral paint. 

Another occurrence of ochre has been noted by :III'. Chalmers on 
the North-west :i.\liramichi Rivel', Ileal' Chaplin I sland.'" 

It is also probable that some of the bo;;-jron ores elsewhere men
tioned (p. (8) might be advantageously employed as ochres. 

~vlIN BRAL SPHINns . 

~prillgs more or less charged with mineral matters have been 
observed in various parts of the province, but only in a few instance!'; 
have so far been employed. 

Salines.--The rocks of the I~ower Carboniferous formation are in 
severftl places the sources of s::J.l t springs, as in the vicinity of Sussex 
in Kings county, at Salt-spring Brook, parish of Upham, in the same 
county, and on the Tobique River, in Victoria coimty. Of these the 
Sussex aprings are t he most important. 

As nearly as cltn be ascertained, the first openttions for the mnnu- Salt worh itt 

facture of salt near Sussex were begun fully one hundred years ago, Sus"ex. 

the quantity manufactured being, however, but small, very variable in 
amount., and employed wholly fot' local consumption. A similar des-
cription would to a large extenl, apply to mOt'e recent undertakings 
in the same direction. The present proprietor (Mr. Geo_ N. Hen-
dricks) commenced work in 1887, since which time, Oil lln avemge, 
about 150 barrels of salt pel' year have been made, each barrel holding 
fout' bushels. During the year 1897, 140 barrels were made, at a Cllst 
of about $2 per barrel. The salt is sold for $3 pel' ba.rrel, ;"nd is 
especially (1steemed for table and dairy lise. 

The ~alt is made by evaporation, two furnaces being employed , ~ide )-.Lode of 

by side, and having over t hem one pan made of boiler-plale, holding lllanufacture. 

2000 gallons and one holding ,100 gallons. There are also two kettles 
holding 200 gallons each, and four holding 150 gallons each. These 
latter kettles, weighing 1000 lbs. and costing $50 each, are bund to be 
very liable to crack, and sometimes last only a single season, thus 
inCl'easing materially the cost of production, as well as giving uncer-
tainty to the amount of product. 'Vood, in four-foot lengths, is burnt 
in one end of each furnace, and the fire is continued from Monday morn -
ing until Saturday night. Only two men D,re employed, one for the 
day and t he other fo t- the night, and great care is taken to secure a 

--- - ---------------,-
"Allllual Report, Geo!. Sun ', Call., vol. III. (::\'.S.), p. 3;~ N. 
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product which is pure a.nd clean. 'N ork is carried on in warm weather 
only. During the time the works were running in 1897, they turned 
out a little over twenty-one barrels per wpek; but there is plenty of 
brine to run a much larger plant, while if, by boring, a brine of greater 
8trength were reached and more economical methods of concentration 
were employed, the yield cuuld, no doubt, be very lal'gely increased. 
There would be no difficul ty in se llillg a larger qUHI1 tity. The strength 
of the hrine at present if> twenty per cent. SnIt made at this place is 
held in high repute fot' the curing of meat. 

About ten or twelve years ago, ,), boring was made to a depth of 150 
feet, solid rock being struck at l1 depth of twenty-six feet from the 
surface. The wa.tel' obtained at the depth of 1 fiO feet showed an 
increase in strength of ,tbout four degrees in the salinometer. There are 
half a dozen springs within it rad ius of it quarter of a mile, all about six 
miles from Sussex sta,tion, bu t less than a mile from the line of the Inter
colonial Railway. No attempt has been made to manufacture salt 
in other localitir-'s in the province. 

Brine ~pl'ings also occur at Salin;]', on ~alt-8pring Creek, Kill~S 

county, abou t thirty miles south of _ 8ussex. This locality was visited 
by .NIT. H,. Chalmers, of the Geological 8urvey, ill 1895, when a boring 
in the highly inclined Lower C<ll'boniferous rocks had been made to !t 
depth of 330 feet. A specimen of the brine was col1ected·tnd sub
jected to analysis in the bbomtory of the Survey with the following 
re~ult, expressed in grains to the impel'in.l gallon, and remarkable be
CltuSe of the large Pl'opol'tion of potassium* ;-

Potassium chloride 
Sodinm. 
~{agnesiIiUl 

Snlphltte of Iime_ 
III <tgnesin-

1!J %3 
12fJ3'648 

22' 315 
268-212 
11-331) 

1615 -474 

Sussex :llineral Wntei's -A sprin o- of minera.l \Vatet' found on the property 
mineral wl1,ter. _ . '" 

of Ml'. S. H . \Vhite, 1500 feet south of Sussex station, in connection 
with rocks of Lower Cm-bol1iferous agE', has within the last two years 
becoU1p. the basis of somewhat extensil-e operations. The flow, which 
is the result of an at'te~ian boring, is at present that of a fom-inch 
pipe, without pressure, but if confined, is sufficient to throw a jet to a 
height of fifty feet. It is, however, subject to considemble variation, 
apparently unconnected with the varia,tions in rainfall, the flow even 
in a single day varying fl'Om five to twenty-five barrels_ 

---------------- ------
-. Annual Report, Gp.oJ. Sill'\'. Can. , \'OJ. VII. (N.S.), p. 55 n. 
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An analysis of this water, made by Mr. F. G. 'Vait, under dit"ection Analysis. 

of Dr. G. C. Hoffmann, in the laboratory of the Survey, gives the 
following results, expt"essed in grains to the imperi,d gallon'" :---

Potas8iulIl chloride. 
Sodium chloride . ......... . 
Sodium carbonate .. 
Carbonate of lime. 
Silica. 

Grains. 

0'21 
2'10 

. ....................... ~5'35 
1'47 
1'05 

30'53 
Carbonic acid in Oxcess of th"t re.quired to form the lIlono'cal'bOnat0, f)' 24 gr,. 

In commenting on this anu'!ysis Dr. Hoffmann remal'ks that "the 
amount of. water at the d;sposal of the analyst was far from adequate 
to allow the detection of any of the more rarely OCCUlTing constituents 
met with in. water~. The fLnalysis cannot be said to be an exhaustive 
OIle. It is, however, sufficiently so to show the general character of 

.' the water, which would be regarded as an alkaline water. If used 
dieteticfl,lly it would be classed as a table Wfl,teto and might be drunk 
ad libitwYn. " 

No tl"ace of hydrogen sulphide was found in. the water at tbe time 
of analysis, ha.ving undoubtedly decomposed in the interval after 
bottling. The presence of this gas is, however, very obvious at the 
well, both to taste and smell. 

The waters] described above, are now the propel't.y of the Sussex Output. 

Mineml Spring Company, anc1l1re used by them us the basis of the 
manufacture of va.rioufl bever'ageE, the water being carbonated and 
variously flavoured. The company is now putting up about 3000 
bottles a cia,y, and during the year 1897 the total product. was some 
300,000 bottles. 

In the p>J.rish of Havelock, also In Kings county, are other mineral Havelock 

wa,ters which are being extensively used in the manufacture of watElr. 

beverages, but the wt'iter ha,s been unable, after repeated inquiries, to 
get particuln,rs. 

ROAD MATEnIAL. 

The subject of the better cons t.ruction of high ways is one w hieb has Importance of 

of late been attraeting a Q'ood deal of atten.lion in New Bl'unswick as using bette! 
" , l'oad matel'lal. 

illustrated by the formation of a Good-Roads Associn.tion and tbe 
making to the latter, by the Provincial Govemment, a legislative 
grant. 

-- _ .. _ -_._-----------_ . 
. " Annual RePOl·t, Geol. Sml'. Can., vol. VII. (N.S.), p. 55 R. 
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The better conbtruction of roads necessarily involveti, as a most 
important factor, the consideration of the materials most tluitable for 
their construction; and as the question has elsewhere, and especially 
in Massachusetts, been made the subject of extensive and elaborate 
investigations, it only remains to see in what position New Bnmswick 
stttnds with reference to the supply of those kinds of material which 
the investigations refelTed to show to be best adapted for the purpose. 

Considering the sparsely settled character of:~ brge part of N e'IY 
Brunswick ll,nd the great cost involved in the transportation of 
quantities of stone such as would be required for macadamizing pur_ 
p0ses, it is not to be expected that, for ITl;WY years at least, the mater
ials used for the purpose of orclinary road construction will be other 
than those to be found in the vicinity of the roa,ds themf>elves. The 
conditionA, of the principal towns, a.re, however, such that portions at 
least of their streets should be "0 IUltde as to ena,ble them to endure a 
considerable amount of wear. As examples it may be su Ificicnt to 
consiuer here the two cltses of St. John and Fredericton. 

Road materia! In the city of St. J ohl1, wheee rock-matel'ial has been employed as 
used in city of h b . f d . h t' 1 d I b St. John. t e noSIS 0 roa or street constructIOn, t e ma erta. u,;e 1noS cen 

Fredel"icton. 

largely derived from the beds of crystalline limestone, of pre-Cambrian 
age, which occur abund!l.ntly in that vicinity. It can hal'dly be said 
that the result has been satisfactory; for the lSame softness which 
admits of the rock being readily broken at cOHllJiLratively slight cost, 
leads also to its rapid comminution and to th(, consequent necessity of 
freqUf·nt renewal, while the dust which I'ei:>ults feom its pulvel'iz!l.tion 
is of ~ln especially fine and irritating chamcter. 

The slates and quartzites formerly removed in large quantities in 
the grading of the streets and in excavating for cell ai'S, have been 
largely employed for a like purpose, but never gave satisf!l.ctory results. 
This supply having also now failed, the city !l.uthorities have resorted 
to the felsites and ash-rocks of the Huronian system, found just 
behind the city. In each case convenience and present cost have been 
the main guiding motives in the choice. 

In Fredericton the case has been still worse, thp material here used 
having, until quite recently, been obtained solely from the beds of 
sandstone, belonging to the Coal Measures, which outcrop at various 
points in the vicinity of the city. This rock, at the best, has little 
durability, but when, 11S was often the case, material from near the 
surface which had long been exposed to the action of the air was 
chosen, a single season sufficed to reduce it to powder, forming masses 
of mud when wet or clouds of dust when dry. It was also wholly de· 
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ficient in binding pow!:',.. At last, however, better counsels have pre
vailed, and by aclvice of the ~mthol' of this Heport, resort has been 11<I.d 
to the depo8its of diabase and reb ted l"ocks which are found not fa.r 
from tllp. city, a nd especially a,bout Cnnies i\'1ount,'Lin in connection wit,h 
the Lower Carbonife rous formn.tion. As yet but, little of the materia.l 
has been used, but so far a~ employed it hILS giv,on perfect satisfaction. 

As t,his type of ['ock is that whieh, ,titer exha.ustive compa risolls, 11l1,S 

been pronounced by Prof. Shaler and the members of tha jHaf,~achusett" 

Rlntd UOUlmissioll to he the best suited for the PUl"POSP, it', is of 
interes t to know that it may be a,l.undantly and chertp!y obtained in 
almost ever)' part of the prOyill ce . 

:M ISCELLA;-IEOUS. 

The following substances, though either from lack of quantity 01' 

deficient quality are of little present economic interest, are deserving 
of mention, if only aR indica tive of possible future discoveries. 

Ba1·ytes.-This mineral is formed in veins traversing Laurentian Bm·yte,. 

limestones on Frye I sland, Charlotte county, and about the Northern 
Heftd of Grand Manan. 

In the settlement of Gould ville, one mile and a half east of lVlem
ramcook, ill Westmorland county, bal'ytes has been found in connec
tion with <t series of da,rk-red rubbly sandstones and shales, capped by 
gray rocks of the Millstone Grit formation . It is therefore near the 
summit of the Lower Carboniferous system. It is not now possible to 
see the vein, but several pits were at one time sunk upon it, and a 
considerable quantity of the mineral was removed and shipped. It 
proved, however, to be too impure to be of much value. It carries 
small qua ntities of galena. 

Fluor.-Found associated with the barytes of Frye Island, Char- Fluonpul'. 

lotte county; also in connection with semi-volcanic rocks of the Lower 
Carboniferous system near Harvey station and Listers Mills, York 
county. 

Iceland Sp(J/}·.-Veins of this mineral, sufficiently clear for optical Iceland spar. 

purposes, are now of considerable valuo. Specimens suitable for such 
use were formerly found at Belledune, in Gloucester county, but the 
locality is now exhausted. 

Asbestus.-Veins of this mineral are found associated with serpen- A~hel;tus. 

tine, in the limestones of the Laurentian system of St. John county. 
They are of the variety chrysolite, but are too thin, so far as observed, 
to yield wOl'kable fibre. 
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Gem-stones. Gern-stones.-Garnets are somewhat abundantly distributed through 
the mica-slates of the region about Moores Mills, in Charlotte county, 
and less commonly in the sill1ilar beds of Canterbury, York county, 
but none large enough to be of value have as yet been observed. 

Crystals of black tour:naline, well crystallized D,nd of considerable 
size, have btlen found neal' Moores Mills, but are very rare. 

Amet,hysts of some beauty have been found on Grand Manan, but 
are not common. 

RARE WIE'£ALs. 

Molybdenite. lJ;!olybdenite.-Occurs in granular quartz-rock in Pennfield, Charlotte 

Material;; 
abundantly 
represented. 

Coal. 

county, two miles north of the post-road on Trout Brook. It is in scat
tered grains and scales, some of the latter being as large as the thumb
nail. The quantity is s:tid to be considemble. It has also been 
observed in granite rocks neal' St. Stephen, on the Nipisiguit R.iver, 
near Bathurst, (1nd elsewhere in rocks of like chal·acter. 

CONCLUSIONS. 

Having now given, as fully as the data avaibble for the purpose 
will permit, the facts relating t,o the distribution and characters of the 
economic minerals of New Brunswick, it only remains to offer a few 
suggestions of a practical character, which mv,y help in the extension 
of 0ur present knowledge, l1ml possibly lead to c1iscovel'ies of import
ance. 

As regards materials used fOI' purposes of construct,ion, such ag 

granite and freestone, already the basis of profitable industries, it 
is not necessary to say anything further. The same remark will also 
apply to deposits of gypsum, limestone, clay, sand, and probably to 
those of bog manganese. There is no dearth of any of these n111terials, 
their working depending solely upon their mOI'e or less favourable 
location and the obt'1ining of profitable markets. 

The question of the occurrence of coal has already been fully dis
cussed, Itnd will be made the subject of further consideration in a 
special report now in course of preparation. 'To set at rest any doubts 
which may still exist rpgarding its possible existence along the eastern 
seaboard, a line of systematic borings should be made parallel to this 
seaboard, from the vicinity of the Lutz Mountain ridge in Vi' estmor
land county to Bathurst in Gloucester county, with, possibly, another 
parallel line some thirty miles further west. This would fully settle 
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the queEtions upon which doubt still exir:;ts, and even if yielding only 
negative results, would be of vltlue as tending to save useles8 expendi
ture in abortive exploration. 

As regards Albertite, the large sums of money already spent in Albertite. 

the fruitless se[1rch for further deposits of this mineral, together with 
its greatly diminished value, make it undesirable tha,t there should be 
any furthec considerable expenditure in that direction. 

The extent and charactet· of the Bituminous shales of Albert and 
Westmorland counties are fully known. Nothing more is needed in 
this direction; but a. possibly profitable field for experiment is to be 
found in the methods of their use. Apl11't from their character as 
sources of oil, they possess qualities or j",exture and composition which 
seem to suggest their .possible employment in the manufactut'e of 
cements, pavements, etc. It is now propo~ed to make practical tests 
in this direction. 

Among met[1l1ic millet'als, it is certain that gold is that, around the Gold. 

existence of which the greatest amoun(; of interest at present centres. 
From what has been already stated, it will be evident that the existence 
of the metal in profitable quant.ities in New B~unswick remains to be 
proven, and that that proof is only to be bad by a prolonged and 
systematic prospecting of the area:'> in which it is likely, if anywhere, 
to be found . These areas al"0 large, and lLt the same time, for the 
must part, difficult of access. They fj,l'e not, therefore, likely to obtain 
anything like thorough exploration through t.he efforts of private 
parties; and, if left to the chance discoveries of those who occasionally 
tt'averse them in the interests of sport or the lumber indnstry, may fOf' 

an indefinite period remain, from a mineral point of vi.ew, the ter?'a 

i'rtcognita which they are at present. If, however, the 10cl11 govern- Suggested [Lid 

ment were to offer reasonable waO'es to competent prospect,ors for a to competent '"' l'r()~pector8. 

limited period, with the provision that, in case of discovery of valuable 
ores, the finders should have the first claim thereto on returning to 
the government the previous cost of exploration, it is probable that 
the offer would be readily t,aken up and might lead to important 
results. Should this pll1n be thought desirable, "mall maps, such as 
could be ea~ily prepared, and which should cleady designate the region 
to be prospected, might be furnished to intending prospectors, and 
the whole subject made public by advertisement in ·tht daily papers as 
well as in the mining journals of Oanad11.. It might at the same time 
be made the duty of such pl.'o~pectors to collect samples or quartz leads 
ancl of such other minerals as they might meet fll1clto send these to the 
Crown Lands office for exn.minn tiOll. 
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As regards minerals other than gold, a similar plan might be 
,tdopt.ed. 

Mining laws. It is an importn,nt question, in this connection, whether the mining 
bws of New Brunswick, imported with but slight alteration from the 
statute·hook of N o\'a Scotia, sufHciently recognize the very different 
situation of f1 pr'ovince rich in mineml wealth, with an organized mining 
bu ['call, and millC)S of mallY kinds yielding handsome returns, and 
that of one wiCI hut little known resources of this character, with no 
distillct lllillillg bLlroau, and with mines yielding but little if al.lY pro
tit. In the la tter case, not only should every inducement be held out 
to still1ulate exploration, but the methods of acquiring proprietory 
righ ts ~houJd be itt once simple and such as would tend to secure to 
the Jiscoverer the frllits of his discovery. At present many a farmer, 
stumbling upon ·what !Day or mfl.y not be of value, hesitates to make 
any inquiries as to its character, fearing lest some one else more shrewd 
thftn he, or better acquainted with the requirements of the law, may 
step in and reap the profits of his observations j whereas if he were 
assured thftt his claim would have priority, he would make no delay in 
proving its value, and thus perhaps become the means of making 
known facts which would be of great and general importance. 

Information 
for prospec' 
tors. 

The appointment of a local officer, whose duty it should be to 
spend the SUlllmer months in visiting regions likely to become the 
seat of mineral discoveries, to pronounce: without elaborate aRsays, 
upon the probable value, or the reverse, of specimens brought in 
for examination, to direct the operations of the diamond drills and to 
be prepared to an;;wer reasonable inquiries as to promising districts 
for flxploitation and the mode of occurrence of useful minerals, would 
probably also be a step which would be justified by its results. The 
submission by such an officer of an annual report to the provincia.l 
legislature, would be the means of keeping the latter, as well as the 
public at large, accmately informed as to the condition of the mineral 
industries of the province for each successive year, would supply im
portant information to those seeking an investment for capitnl in this 
direction, and would enable the government to make from time to 
time such legislation or such grants as would tend to originate or to 
stimulate new enterprises. 

" 



ADDENDUM. 

On page 110 M, the statement is made that no freestone was Freestone 

being worked in · tbe Albert or Westmoreland quarries. This. is 
still essentially true as regards the county first named, but ,not .. 8 

. regards the second. Through information sirlce received it would 
appear that there are two brown-stone quarries at Wood Point, in the 
parish of Sack ville, owned and operated by Mr. H_ C. Read . They 
are fully equipped to handle rock up to the extent of 3000 tons each 
per year, of the best grade, and more of lower grades. These quarries 
have been in operation for several years, and have furnished stone £01' 

some prominent buildings, among others the cit,yhall in Toronto 
(in 1896), and the new armoury in Halifax (1897). 

In addition to the above Mr. Chas; Pickard is opening a quarry, said 
to be a very excellent one, in Sack ville ; while t.he Hon. A. D: Ri~hard, 
with others, has been working successfully a quarry near. the old 
Boudreau quarry, opposite Dorchester. G. P.Sherwood & Co., also 
have a quarry at Boudreau village, and expect. soon to ship stone 

. therefrom for the constniction of the new govemment building 
. at Liverpool, N.~. 

While the freestones about the h~ad of the Bay of · Fundy are 
abundant in quantity, excell'ent in quality and usua.lly well situated 
for shipment, their actual wot;kingis of a very inegular and inter
mittent character, and dependent on the varying demand. 
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To Dr. G. M. DAWSON, O.M.G., F.R.S, &c., 
Director Geological Survey of Oanada. 

8m,-Herewith permit me to hand you the detailed statistical 
report of the mineral industries of Oanada for 1897. The preliminary 
summary statement for that year which was completed on 23rd of 
February, 1898, is of course replaced by the revised statement herein 
contained. 

The work of the Section has proceeded during the year on the usual 
lines. The collecting, compiling and editing aU the varied material 
'statistical and other relating to the various mineral industries has 
occupied our time and attention. Much of this information does not 
come to hand until well on in the yem', so that although parts of the 
report are ready, its completion must wait till all the data are in and 
can be dealt with. 

The work connected with the answering of the very numerous 
inquiries constantly coming to hand also entails much research and 
occupies considerable tiJr.e, and this branch of the work has natul'ally 
increased very much of late years in connection with the much greater 
interest felt everywhere in the mineral resources of Oanada. 

The accumulation of information relating to individual mineral 
deposits and to borings has been proceeded with as time and opportu
nity permitted, and the classified system of mines records is thus 
added to steadily if slowly. 

In all this work pertaining to the Section, efficient and cordial aid 
has been rendered by Mr. J. McLeish during the year, and by Mr. 
Theo. Denis since his joining the staff in May last, vice Mr. A. A. 
Oole, who resigned in February. To the latter sincere acknowledg
ments are also due for the part he took previous to that date. 

Thanks are also due t.o those, although too numerous to mention 
individually, who by answering our circulars or letters provided much 
valuable material for the report. Our acknowledgments are also due 
to the provincial mining departments of Nova Scotia, Quebec, Ontario 
and British Oolumbia, and to the Dominion Oustoms and Inland 
Revenue Departments for aid received. 

I am, sir, 
Your obedient servant, 

ELFRIO DREW INGAI,L. 

Section of Mineral Statistics and Mines, 
31st October, 1898. 



N OTE.-Unless othm'wise stated, the bearings in this 7'eport are all 

7'eferr-ed to the true meridian. 



EXPLANATORY NOTES. 

YEAR AND TON USED. 

Except for the figures of imports, which refer to the fisc[LI ye[Lr end
ing 30th June in the CUt'rent calend[Lr year, the year used throughout 
this report is the calendar year. The ton is that of 2000 pounds, 
unless otherwise stated. 

EXPORTS AND IMPORTS. 

:'1,1' The figures given throughout the report referring to exports and 
imports are compiled from data obt[Lined from the books of the Cus, 
toms Department, and will occasionally show discrepancies, which, 
however, there are no means of correcting. 

The exports and impol'ts under the heading of each province do not 
necessarily reprE'sent the production and consumption of the province, 
e.g., material produced in Ontario is often shipped from Montreal and 
entered there for export, so falling under the heading, Quebec. 

N.E.S.= Not elsewhere specified. 

VALUES ADOPTED. 

The values of the metallic minerals produced, as per returns to this 
department, are calculated on the basis of their mehtllic contents at 
the average market price of the metal fvI' the current year. Spot 
values h[Lve been adopted for the figureR of production of the non, 
met[Lllic minerals. 

GENERAL NOTES. 

As in the past, care is taken to avoid interference with private 
interests in the manner of publishing results, and all returnso£'produc
tion of individual mines are treated as confidential, unless otherwise 
arranged with those interested. The confidence of the mining com, 
munity thus gained, has resulted in an increasingly general response 
to our circulftl's, although to complete our data personal application is 
still necessary in a small number of instftnces, and a yet more prompt 
response on the p[Lrt of ~,ll applied to, will help still further towards 
an earlier publication of the matel'ial. 
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In view of criticisms of these statistics which have been made 
recently, and from time to time in the past, it may be well to take this 
opportunity to explain the working methods adopted, in ordet' to pre
vent the misunderstandings which underlie such criticisms and sug
gestions, and to correct the impression thereby conveyed to the public 
that the reports are unreliable. 

The figures given throughout the reports n.re based, as far as pos
sible, upon returns obtained direct from the various opemtors, or from 
official data, and the totals have for some years bE'en checked by 
comparison with railway shipments, exports, and all other available 
sources of information. It can be therefore fairly claimed, thn.t they 
are as accurate as it is possible to make such figures. 

After investigation of the subject we have, however, found that in 
the nature of things, export and railway figures can only be taken as 
approximately correct in most instances. In the case of the export 
figures, entries are made as a rule by those having no technical know
ledge of mineral substances, and in the case of the mil ways, but few 
of the shipments are actually weighed, so that car-load lots, for 
instance, may differ considerably frOut the theoretical load of the car. 

The lists of operators given throughout the report are not put for
ward as oomplete in every case, only those reporting their production 
being included. Producers finding their names omitted are invited to 
communicate with t.he office that they may b" included in the next 
issue. 

CORRECTIONS-ALTERATIONS. 

Corrections and alterations have been made throughout this report 
where vet' they seemed to be called for, according to more complete and 
reliable data available since previous issues. 

The tabulated statement given in the folded sheet at the beginning 
of the report, represents a compilation of all the similar statements 
found in previous reports, l'e-Olodelled and furthf:r revised whereyer 
possible. 



INTRODUCTION. 

The progress of the different mineral industries of the Dominion is 
well exemplified by the data given in the following general table of 
mineral production. In the period of twelve years covered, a study of 
the figures given will show many change8, \yhich it would, however, be 
superfluous to point out here, as they are fully dealt with later in the 
report. 

Some features of progress of mineral development in the country 
as a whole are, however, worthy of comment. The grand total 
of 18lJ7, as compared with 1896, shows an increase of nearly 27 
per cent, ftnd as compared with 1895, of over 30 per cent. It 
will be observed that this is almost altogether due to the metallic 
minerals, and that amongst these gold, silver, copper and lead 
are those showin~ the most mal'ked advance. This is chiefly 
due to the continued expansion of the mining industries of British 
C')lumbia, to which source must be credited practically all the 
increase in silver and lead and most of that in copper, that province 
dividing the honours with the Yukon district in the mattel' of gold. 
In metallic products the nickel·copper industry of Sudbury, Ontario, 
showed a gratifying increase as did also the gold industry of Nova 
Scotia. 

In the class non-metallic substances, asbestus shows a very great 
increa~e in the quantity, which is, however, due to the production of 
the by-product "asbestic" and this being a low-priced commodity, the 
tot.al yalue shows an increase of but 3·6 per cent. The only other 
notable features are increases in the values of the production of 
gypsum, natural gas and cement, as set forth in the following table :-





MINERAL 
PRODUCTlO:; 
OF.OANADA. 

8 S GEOLOGICAL SURVEY OF CANADA. 

TAllLEIoF I~WRF.ASES AND DECREASES IN ~'HE PRODUCTION OF THE V ARlOU8 

MINERALS IN 1S97, A8 COMPARED Wll'H 1896. 

QUA.NT11'Y. VALUE. 

PHODUCT. 

Increase. Decrease. Increase. Decrease. 

lIfetallic- p. c. p. c. p. c. I Oopper .. . .......... . ..... . 
Gold .. ... . . .. ..... ...... . 
Iron ore ...... . 

p. c. 
41'6 

US ' S 
44'S 

46 ' 9 ,. 
si:g ' ·1 US'S 

Lead .... . .. .. ..... . 
Nickel. .......... .. 
Silver . . .. .... .. . 

Non rnetallic-

61'2 
17'7 
73'4 

.. . ......... 93 '7 
17'7 I .... .. . . 
54'6 .. . 

Asbestus and asbestic ... 
Ooal. .......... . 

14.8'5 
1'1 

15'S Gypsum . ... ... . 
Natural gas . .... .. . ... . . .. . .................... . 

! 
:l'6 

..... ~~.~ .. 12'5 P etroleum . ... . . , . .. . .. 1 ............ 1 2'3 
Oement..... ............. 37·6 ..... .. .... . 

1'1 I 
3()'5 I ...... .. .. 

The following table is self explanatory :-

PROPORTIONATE V A1.UE O~' DIF1'ERWN'r MINERAL PRODUCTS, 1897. 

Product. 
Oontribnt. Con.tribut· Oon.tl·ibut· Oontribut. 

ing be~~~en be~~~en ing Tot .. \. 
over 10 p.c. 10 and 5 p.c. 5 and 1 p.c. under 1 p.c. 

Ooal . . ... . .. .. . . . . . . 
Gold . ....... . ..... . 
Silver ...... . ...... . 

26'87 
21'02 
11 ' 59 

BrickR (estimated) . .. . . ...... . . . 
Oopper. ... . . . . . . .... .. . . 
Nickel .... ... ......... . . .. . . 
Lead . . ................... . ... . 
Petroleum... ....... . ... . . . . . . 
Building stone (estim · 

ated) ...... .. ..... , .... . 
Lime (estimated) .... . ...... . .. . 
Asbestus ........... . .. ....... . 
Natural gas ... .. .... ... . . .. . 
Oenlent . .... .. .... . . 1 • . •....... 
Gypsum. . . . . . . . ... i • . . •. , .... 
Salt .. . 
Ooke . . .... . .. . ... . 
Sundry under 1 p.c . 

Totals .... . .... ' 

5'58 
5'24 

10'82 

4'88 
4'87 
3'53 

3'49 
2'27 
1'55 
1'14 

21'73 

096 
0'85 
0 '79 
0'()2 
4'75 

7'97 100'00 
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Comparing the above table with the corresponding one given last MU\ERAL 

Year, the main feature is seen to consist in the much greater relative PIlOCOUO'J'lON 
010' ANADA. 

importance assumed by gold as a contributor to the grand total. This 
metal was credited with but 12'3 per cent in 1896, as compared with 
21 pel' cent this year. Silver also has assumed a greater importance, 
while copper has jumped from seventh tv fifth place and lead from 
ninth to seventh place. All of which changes are of course due to the 
increase in the mining activities of British Columbia and the Yukon 
di'1trict. Taking the minerals by classes, we find that the metallic 
in value constituted about 48 per cent as compared with nearly 37 
pel' cent in 1896. In consequence of the above increase, the miscella-
neous non-metallic products dropped relatively to 36 per cent as 
compared with about 44 per cent in 1896, whilst the structural 
materials also show a relative drop from about 19 per cent in 1896, 
to about 15 per cent in 1898.* 

The value of the mineral production of bhe country calculated on a 
per capita basis shows a most encouragillg growth. 

The population of the country for each yea.r has been taken from a 
memorandum furnished by the Census office for the years 1886 to 1897. 
The resulting pel' capita rates show an increase of from about $2.23 in 
1886, to about $5.53 in Itl97, or nearly 150 per cent, the increase of 
1897 over 1896 being over 215 pel' cent. . 

. , In ~tudying a COlllpal'ative sta temen t such as the tabulation given, it must be 
remembered that the above percentages are of the gross values, which vary from year 
to year, not only by reason of varying amounts produced, but also on accouot of the 
fluctuations in the price. This latter factor ha.s a.ffeoted some minerals more than 
others. The heavy decline in tho price of silver, for instance, in the pa.st. few years, 
has V'lry greatly affected its place in the scale, and copper, nickel and asbestus have 
al~0 suffered heavily in this respect. This can be seen by oomparison of 1897 with earlier 
years in the main table, and in order to facilitate this use of the table, the features of 
increase and decrease have been brought out by the use of differing type as explained 
in the foot notes. 
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The following tables of Impol.'ts fLIln Exports lleed no explanation. 

EXPOR'I'S. 

l\Ir:mHALs AND mNEH,IL PRODt:CTS OF C.·INAD<l. DURH,G CALENDAR neAH 1897. 
-,------;,-- --------_ .. _---_. 
! II 

___ p_l'O~_"_c_ts~_. __ 1 val~_ 
Asbestns, first class. . 

second cla.ss 
" third class 

BI·icks . .. 
Cement. 
Chromite ... 
Clay, " ann factures of. .. . 
Coal. ......... . 
Coke ....... .. . 
Copper ......... . . . . 
Felspar .. . ..... . ... . . 
Gold ..... . . ....... . 
Grindstones. 

" rOllg'h ,. 
Gypsum, crude . . 

ground. 
I ron and r,teel .. 
Iron ore .. . 
Lead . .. . 
Limp. .. . ... . 
;\{anganesp. ore. . . . . . .. . 

S 59,054 
198, 014 
2Hi,20G 

2,679 
G44 

26,254 
427 

2,964,325 
6,078 

850,336 
5,637 

3,741,758 
IS,S07 
3, 066 

197,150 
6,7(;3 

592,849 
811 

925,144 
53,177 
2,29'1 

Proclucts. Value. 

iVIica ......... .. . . .. . 
Minel'al pignwnts . ... . . .. . 
l\'Iineral waters . .. 
Nickel .... 
Oil, crude . 

S 69,101 
7,706 
'(,466 

723,130 

" l'rfi ned. 49 
Phosphate .. 
Platinum .... .. . . 

910 
190 

Plumbago, crude .. ........ 1 
II tnanufa.ctures of 

Pyrites.... . .......... . 
Salt. .......... . ... .. .. . . 
Sa.nd and gravel. 
Silver ... . 
SlatA .. . 

2,988 
1,337 

30,812 
1,193 

76,729 
3,576,391 

Stone, unwl'ought ........ . 
" wrollght . . . .. .. . . 

Other articles .. .... . ..... . 

42,034 
9,415 

27,214 
--- --

Total.. . 814,449,038 

- --- _ .. _----------_ .. _ --_ .. _ .. _ -_ .. -'---_._-- ---' 

.EXPORTS 

DES1' INA']'WN 01,' l'HO])UCTS 0 1' T HB )lTNE, DUHI :<1 G THE ~'ISCAL YEAR 1896-1 897. 

Destination. i VaL,e. , Destil1n,tioll. ! V nlue. I 

United Stat.p"~ (am;-~l:s~j SlO,63~,58~ I ~::l'west Il~die:-.-.-· ~- 8,0~Z I 
Gre",t Bntam. .. . I 354,76.) I HaytI. .. . . . . .. . . .. 2, 93, 
Newfoundland. . . ! 173,516 Hong KOllg . . . . . . . . 2,630 
G.ermany...... G9,:W3 Arg'entillc Republic ... . 1,476 
H",waiian Island. 38,798 1 Au,trali" 1,274 
British Guiana ... 2~,031 I FI ance .... 1,15S 
St. P,erre ... 22,015

1

1 Italy ... . 612 
~~ .......... i ~ml~~ ~ 
British Wes t Indies. 15,259 S PD,lll . . . 50 
China . .. . i 13,413 ---.-
Japan ... I 11,269

1

1 TotaL..... S ll ,2!l8,915 . 
Central American States . . 1 10,125 

I 

. 
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bIPORTS. 

MINEIULS uNO MINERAL PRODUCTS, FOR FISCAL YEAH 1896-1807. MI:-IERAL 

-----------------------.----------~---------------------~--------~ PRODUCTION 
01" CANADA. 

Products. 

Alum and aluminous cake. 
Aluminium ............. . 
Antimony .. ...... . 
Arsenic ....... ..... . 
Asbestus and mfrs. of .... . 
Asphaltum ... _ .. 
Bismuth .......... . ..... . 
Blast furnace slag. . . .. . . . 
Borax . . . 
Bricks ................. . 

bMh ........... . 
and tiles, fire ... . 

Bulu'stones 
Building stone ..... . 
Cement ...... .... . 

Portland. 
Chalk ...... .. 
Clay, china .. . 

fire 
pipe ..... 

.. all other, N.E.S .. 
Coal, ,.nthracite 

bituminous ........ . 
dust, &c .... . 

.. tar and pitch.. .. 
Coke.. ..... .. 
Copper, pigs, precipita,te, 

scrap, &c .... . . 
.. ingots and mfl'S. of 

Copperas.. .... . . ... 
Cryolite. " . 
Earthenware .......... . 
Emery ....... . . 
FdsJ2~l', quartz, flint, &c . . 
FertilIzers. . . .. . . . .. . . 
Fuller's earth. . .. ... .. 
Graphite, crucle.. . .. 

" mfrs. of. .. . 
Grindstones . .... . . . 
Gypsum, crude. . .. 

" pla"terofParis,&c. 
Iron and stepl-- I 

pigs, scrap, blooms, &c .. 
rolled-bars, plates, &c. , 

including chrome steel. 
Ferro-silicon, ferro·man-

ganese, &( ........... . 

S 

Value. 

32,517 
5,717 
8,0:n 
8,378 

1f1,032 
9,012 

208 
4,500 

53,020 
11,055 

1,217 
100,025 

1,827 
38,714 

8,2fJ5 
252,587 

7,432 
29,993 
22,08!J 

555 
6,749 

5,695,168 
3,254,217 

50,609 
36,!H2 

267,540 

5,449 
26'1,587 

2,785 
2,106 

595,822 
16,318 
13,800 
60,106 
1,552 
1,406 

3~,537 
25,547 

772 
4,612 

471,018 

3,921,852 

0,233 

Products. Vn,lue. 

Iron and steel--mfrs of-
Machinery,hard ware,&c. S 6,221,708 

Lead-pigs, bars, bl'ks, old 
scrap, &0 ... ' . 

.. manufactures of .. . 
Lime. . ............. . 
Litharge .. .. ........... . 
Lithographic stone .... ... . 
Mn,ngn,nese, oxide of .. . 
Marble--blocks, ~Iabs , &c. 

" mfrs. of ..... _ .. . 
Mercury .............. _ 
Metallic alloys--

Brass and mfrs. of .... 
Bronze, german 8il vel', 

pewter, &c ........ . 
Mineral and bituminous 

substances, ~.E.S . . ... 
Mineral and metallic pig-

187,556 
60,735 
10,529 
34,538 
6,360 
2,741 

50,531 
26,619 
33,534 

457,342 

82,654 

28,490 

men t~, pain ta and colours 52'!,198 
Mineral waters..... ..... 47,006 
N icke!' . . .. . .. . .... . ..... 1 4,737 
Ores of metals, N.E.S ... " 105,072 
Paraffine wax. .... ... ... . 7,945 

cand les. . . . . 2,029 
Petrolenm and products of. 697,169 
Phosphorus. .... .... 8,575 
Platinum ... ..... .. .. !l,031 
Precious stones ...... .. . _ . 506,72R 
Pumice....... . . . . . ... ... 2,903 
Salt . . .................. 345,587 
Sa.ltpetre .......... _.. .. 43,066 
Sa.nd and gra ",el 25,222 
Slate .... , . . . . . . . . . .. .... 21,615 
Stone and granite, N.KS.. 34,026 
Spelter . . . . . .... 32,826 
Sulphate of copper. . . . . . . ,jO,'169 
Sulphur.... 87,719 

I 
Sulphuric acid . .. 8,033 
Tiles, sewer pipes, &c. . .. . 36,139 
Tin--pigs, bars, &c.. ... 251,360 

.. mfrs. of tin plate. 1,022,748 
Whiting 22,541 
Zinc--pi(l'" bars, dust, &0 . 1 60,OO~ 

" lOtI'S. of . ······ ··1 5,14t> I 
Total ....... . .. . .. .. S 26,526,020 

Imports. 
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ABRASIVE MATERIALS. 

Grindstones. Grindstones.-The production of grindstones, wood-pulp stones, etc. 
for 1897 was 4572 tons, valued at $42,340, being an increase of 859 
tons in quantity and $9,030 in value over that of the previous year. 
The average yearly production for the past 12 years has been 4437 
tons, and the average yearly value $42,278, or $9.53 per ton. 

As formerly, the pruduction has come from the quarries in New 
Brunswick and Nova Scotia. The statistics of the output of these 
two provinces are given below in table 1. 

TABLE 1. 

ABRASIVE MATEHTALS. 

AXNUAL PRODUOTION 0,' GRINDSTONES. 

iNJ"v BRUNSWICK. 

'" p .., 
NOVA SCOTIA. TOTAL. <! 

:>i 
CALE/WAR YEAR. 

",0 
- - ---- --- .. --.- ---- --- oE-< -.: 

~~ 

Tons. Value. Tons. Value. TOllS. Value. ",,,, 
>"" 

---1---- <!l 
.----- - - - - - - --- - --

1886 . . ...... .... ... 1,765 24,050 2,255 22,495 4,020 46,545 811.58 
1887 .. , ... .. ...... . 1,710 25,020 3,582 38,988 5,292 64,008 12.10 
1883 .. . ........... 1,971 20,400 3,793 30,729 5,764 51,129 8.87 
1889 ............... 712 7,128 2,692 23,735 · 3,404 30,863 9.07 
1890 ........... . ... 850 8,536 4,034 33,804 4,884 42,340 8.67 
1891. .... . .. . .... 1,980 19,800 2,499 22,787 4, ·179 42,587 9.51 
1892 .. . ...... ...... 2,462 27,610 2,821 23,577 5,283 51,187 !J.69 
1893 .... ... 2,112 21,000 2,488 17,379 4,600 :38,379 8.34 
1894 ...... ...... .. . 2,128 16,000 1,629 16,717 3,757 32,7l7 8.71 
1895 ..... . ...... ,- 1,400 14,000 2,075 

17,
932

1 
3,475 31,932 !).1!1 

1896 ...... .. ...... 1,450 14,500 2,263 18,810 3,713 33, 310 8.97 
1897 ...... ... . ... . 1,407 17,500 3,165 24,840 4,572 42,340 I 9.26 

The table shows considerable variation8 in the industry, and it is 
quite apparent also that the general tendency has been towards a 
decreased rather than an increased output, the production in 1887 and 
1888, both in quantity and value, having been much larger than that 
in recent years. 

In Nova Scotia, operations are carried on principally by the 
Atlantic Stone Co., at Lower Cove, Cumberland, which employed last 
year an average of 40 men. ·With respect to the work done at this 
quarry, Ml" Madden,· deputy inspector 'of mines for Nova Scotia, says: 

"This company exports most of the large grindstones, or 'water
stones' as they are called, manufactured by them, to the U nitod 
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States. The stones manufactured by the company vary in size from ADRASIVE 

6 inches diRmeter x 1 inch breadth to 84 inches diameter x 15 inches MATRRlALS. 

breadth. Scythe-stones, holy-stones for use on board ship, and Grindstone~. 
currier-stones for use in tanneries, are likewise items in the manu-
facture at this quarry. All these are manufactured from a blue grit 
reef 75 feet thick, composed of layers from one inch to five feet thick. 
The quarry is situated about four miles from the Joggins coal mines 
on the Cumberland Basin. with good Bhipping facilities."·X· 

'fAULE 2. 

ABRASIVE MATERIALS. 

EXPORTS 0,' GRINDSTONES. 

Ca.!enclar Year. 

1

1884.. ... ... ........ .. 
1881)..... ......... . .. . 
1886 ... .. . . ............ . 
188/ ...... . ........ ' . . . 
1888 ...... .... . 
1689 .... . ............... . 
1890 ...... .. . .. .... . 
1891.. .... .. ........ . 
1892 ...... .... .. 
1893 ............ ...... . 
1894.. ... .. ... .. ....... .. . 
1895 ........ . ...... .... . . 
1896 .... . .. 
1897.......... . ........ 

TABLE 3. 

Value. 

828,186 
22,606 
24,185 
28,76S 
28,176 
29,982 
18,564 
28,4:l3 
23,567 
21,672 
12,579 
]6,723 
19,139 
18,807 

ABRASIVE MATERIAL~. 

EXPORTS 01' GlUNDSTONES BY PROVINCES. 

----------------------------------------------------- ---
I CAWNDAR YEAR. 

Provinces. I ---

_________ ~~_. _1~4_. _I~~'__ 1896_. _ --='8S7. 

~ 625 8 1. . . . . . . . . . . . . . . . . . S 112 
11, a17 10,048 S 8,723 S 12,145 12,094 

Quebec . . ... . ..... . . . 
Nova Scotia .... . 
New Brunswick . .... .. . . . ~~ ~~ ~~ ~~ ~~ 

Totn,ls .. ... s 21,6721 8 12,579l'Sw,m 819,139 S-i8,807 
~------------------------------~-

*Report of the Department of Mines, Nova Scotia, 1897, p. 20. 
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TABLE 4. 

ABRASIVE lYIATERIALS. 

IMPORTS OF GHll'mSToNE~. 

FisCl1l Y ear. Tons. Value. 

- - - --------- - - 1---- --- -

Imt·::::··::::· :: ::::::·:· ::: .::::· 
1883.. .. .... . .. ....... . . 
1884 ...... . 
1885.. . . . ... . . ... .. ... . .. . . . 
1886..... .. . .. ..... .. .... "'1 
1887............ ..... ... 
1888 ...................... . 
1889 ....... .. .. . ..... .. . . .... .. 

i~~~::::: : ' .::: :'::::" :::: '. :: .. :: :: I 
1892.... . ... . ... . . . . . . ... .. . . . . 
1893.... .. .. .. .... .. ........ .. 
1894 . 
1895 ........... .. .. ... ... . .... ... .. 
1896 ......... . ... .. 

*1897 .... .. . . .... . 

1,044 
1,359 
2,098 
2,108 
2,074 
1,148 

964 
1,:109 
1,721 
2,116 
1,M7 
1,381 
1,484 
1,682 
1,918 
1,770 
1,862 
1,521 

811,714 
16,895 
30,654 
31,45G 
::lll,471 
16,065 
12,803 
14,815 
18,263 
25.1564 
20,569 
16,n91 
19,761 
20,987 
24,42G 
22,834 
26,561 
25,547 

* Not mounted and not less than 12 inches in diamewr. 

TABLE 5. 

ABHASIVE MATERIALS. 

IMPORTS OF BUHHS'l'ONES. 

:Fiscal Yell!'. 

1880 ........ . ....... . ... . 
1881. ...... .. . 
1882 . ... .. ............ . 
1883 ........... .. . 
1884 ....... . ... .. ..... .. 
1885 ... .. . .. .... .. ...... . 
1886 . . ....... .. 
1887 .... .. .... . .. . .. "'1 
1888 ....... .. .......... . 
1889 .. . ..... . .. 
1SBO ....... ... . . . . . . . . 
189l...... . ....... .. 
1892 ... .. .. .. ..... .. 
1893 ...... .. ..... .. 
1894........ .. . .... ' 1 1895 ..... ... .......... .. 
1896 . . . . .. .. . . ........ . 

*1897 ....... . . .. . .. ..... . 

Valuc. 

812,049 
6,337 

15,143 
13,242 
5,365 
4,517 
4,062 
3,545 
4,753 
5,465 
2,506 
2,089 
1,464 
3,552 
3,029 
2,172 
2,049 
1,827 

--- ----' 
.. Buhrstones in blocks, rough or un

ma-nu[actured, not bound up or prepared 
[or binding into mill-stones. 
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Cornndum..-Although there is no production of corundum to AIlRASIVJ<: 

report, yet th~ extensive deposits receutly discovered in Ontario will MATERIAI.S. 

probably before long give rise to a new industry in Canada. Corundulll. 

The following is an abstract from the Summary Report of Mr. 
Barlow, of the Geologica,l Survey, for 1897, giving details of these 
·occurrences :-

The presence of corundum in the northern part of the county of 
Hastings was really made known as the result of a visit made in 
October, 1896> by Mr. Ferl'ier, of the Geological Survey. Immediately 
<In Mr. Ferrier's retul'll to Ottawa the Director of the Survey com
municated to the Ontario Bureau of 3iines the results of this visit, 
and in consequence, the lands which belonged to the Crown were 
withdrawn from sale by the Ontario Government. 

During the past summer, repeated reports of alleged "finds" of 
corundum were circulated from time to time, and a personal examina
tion was made of a large number of these, which invariably arose from 
mistaking some species of grayish felspar, usually albite, for corun
dum. Prospectors working in the district should remember the great 
hardness of the unaltered corundum, the sharp edges of which will 
readily scratch the hardest steel; this is perhaps its most valuable 
characteristic. Its greater weight in contl'ast to any of the associated 
minerals is also of value in recognizing this mineral, and the barrel
shaped outline of many of the crystals is likewise very characteristic. 

The name corundum embraces those varieties of oxide of aluminum 
having dull colours; the colours being generally light-bluish, greenish, 
grayish or brownish. The granular corundum of a grayish-black 
colour, when intimately mixed with magnetite 01' hrematite, is usually 
referred to as emery. The mineral found in Hastings county is 
essentially pure. The susceptibility of corundum to alteration, and the 
difficulty of getting rid of the scaly decomposition products seem to 
be the chief hindrances to a more profitable, and therefore more 
general mining and use of the mineral. 

Throughout the region examined, however, the corundum is, as a 
rule, comparatively fresh and unaltered, and it is confidently believed 
that the deposits will, if properly handled, furnish sufficient material 
of such uniform hardness and purity that it can be successfully treated 
for the removal of impurities by the use of machinery like that employed 
for this Furpose in Georgia. In the State of Georgia, where corundum 
has been successfully mined since the year 1880, three varieties are 
commonly distinguished, and it is probable that in the Hastings area, 
these subdivisions will, in a rough way, hold good-i, Sand corundum, 
2. Block corundum, 3. Crystal corundum. 
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The limit of what may for convenience be called the "corundum
bearing belt," extends on the west from lot 14 in the XIV th conces
sion or the township of .Carlow, where it was originally found, north
eastward as far as lot 25 in the VIth concession of the town~hip of 
Brudenell. The territory furthel' to the east has not been explored_ 
The assumption at present seems very reasonable that corundum will 
be found, if careful and systematic pl'ospecting is undertaken, in the 
northern portion of Lyndock, the southern part of Brudenell, and the 
middle concessions of Sebastopol. In width the corundum belt is 
rather variable. In the township of Carlow, corundum has been 
found in a large number of places over the hill which forms the north· 
eastem part of the township east of Jot 14. It occurs at intervals at 
places fl'om the XIIIth concession to the XVhh concession, thus 
showing a breadth of over two miles. In the township of Raglan, the 
mineral has been found in a large number of places on the high ridge 
which runs across the XVlIIth and the XIXth concessions as far as 
the York River, a branch of the :Madawaska. Prof. Miller and his 
assistants proved the existence of the mineral on many of the lots in 
the XVIIth, XVIIIth aIld XIXth concessions of Raglan, between 
the York River and the j\'[adawaska, and likewise on a number of lots 
in the XVIIIth and XIXth concessions to the east of the Madawaska. 
In Raglan, therefore, the belt is very neady two miles wide, but 
further east corundum has been found on lot 32, concession II. of 
Radcliffe; lot 34, concession V.; lot 25, concession VI.; and lot 32, 
concession VII., of Bt'Udenell township. 

At present the chief obstacles presenting themselves to the suc
cessful and profitable mining of this milleral, are the exceeding irregu
larity of the deposits and their wide separation from one another. 
Careful search may get rid of much of the 'ttter objection, as the 
prospectin~ sofaI' undertaken, though done very carefully, has been 
by no means exhaustive, a.nd the richne~s of some of the masses already 
encountered seems to show that the average yield of considerable 
bodies of rock will be satisfactory. 

The main use of corundum iB as an abrasive entering into the manu
facture of emery wheels. These are made by mixing the powdered 
substance with some bi:nding material and moulding into the required 
shapes. Corundum and its impure form emery are also the main 
constituents of the emery powders used as polishing materials. 

Corundum in its pure form is the oxide vf aluminium, AI2 0 3, con
taining 53'2 per cent of aluminium. It can be used as an ore in the 
production of the metal, if mined under favourable conditions and 
obtained in a state of sufficient purity at reasonable prices. 
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At present the producing fields of corundum in America are in the ABRASIVP; 

southern Appalachian region, and the following mode of working of n-IATERIAL1!. 

one of the deposits in Georgia, as condensed from the Mineral Resources Corundm •. 

of the United States for 1895, may be of interest. 

The corundum in this case occurs at the contact of peridotites and 
gneisses, in belts of chlorite and vermiculite from 1 to 15 feet in 
width. Operations are carried on at the sul'face by open quarrying, 
and when the workings have extended in depth, timbering and drifting 
are resorted to. 

From the dump to the mill, extends a line of sluice-troughs one and 
a half mil~ in length, with a steep grade and an occasional vertical 
drop. The material of the dump is thrown into the upper part of the 
sluice, and is carried to the mill by a very swift ClUTent of water, the 
steep grade and the drops disintegrating and separating the chlorite 
and vermiculite from the heavier corundum. As the material reaches 
the mill, it is further disintegrated by crushing through rolls, and is 
subjected to hydraulic separating. Thence it passes into the" muller," 
which consists of a large shallow tub with revolving heavy wooden 
rollers. The partially cleaned corundum is thrown into this tub and is 
kept in motion by iron teeth that move in front of the rollers. A 
scouring motion is thus continuously kept up and the impurities, 
reduced to fine powdel', are carried away by a small current of water 
flowing through the tub. The material is dried by being dropped 
down the stack of a furnace, at the bottom of which it is diverted by 
an inclined plane, and it slides down this plane for several feet 
through the flame of a wood fire. It is then screened through H 
mesh sieves, and the coarse stuff is sent back to the rolls. 

Concentration of C01'undum.-Mr. Courtenay de Kalb, of the 
Kingston School of Mines, has just completed a series of experiments 
on the concentration of this mineral, in the milling laboratory of the 
school. 

As may be imagined, it is very difficult to ascertain the exact 
amount of corundum either in the rock or in the tailings. By a 
method dependent on specific gravity, however, Mr. de Kalb arrived 
at the conclusion that the content of the rock treated was 18'44 per 
cent. This can only be taken as approximate, as the other heavy 
constituents of the rock, especially magnetite (sp. gr. 4'9 to 5'2) 
render an exact figure almost impossible. 

Two lots of the rock were operated upon--550 pounds and 1250 
respectively. 

2 
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In cl'Ushing, DO peculiar difficulty was experienced. It is apparent 
that sheating and grinding machines are out of the question on account 

of the hardness of corundum. Jawor othel' breakers can be used for 
coarse crushing, and, for further reduction, rolls with hard steel jackets 
(chrome or manganese) Hre best adapted. 

For the concentration-tests, the rock was first broken into pieces 
1 inch in diameter in a Blake crusher, then passed through t inch 
rolls, the product was then separat.ed into eight sizes, from No, 8 mesh 
to 40, and finer. These were then sublliitted to a series of combina
tions of concentrations, in which were used Hartz jig, spitzlute, 
fixed huddle Frue Vanner and W etherill magnetic concentrator. 

The very interesting details of the methods of'procedure have been 
published a<; a supplement to the Report of the Bureau of Mines of 
Ontario for 1898, 

The results of two series of experiments gave concentrates contain
ing respectively 87·6 and 89'2 per cent of cOl'undum and magnetite; 
the corundum represents '12·7 and 15'5 per cent of the rock treated, 
These figures, if one adopts 18·44 per cent above mentioned as the 
content of Ghe original material, represent losses of 31'1 and 15'9 per 
cent respective}y. 

TABLE 6. 

A n HAslvE M<l.'fEHULS. 

IMPORTS OF E~[ERY . 

Emery. I Mfrs. of 
a. Emery. 

b. 
Fisca.l Yeal'. 

---·--- --1- -
1885 ...... ,........ ...... 8 5,066 i 8 4,920 
1886.. .. .. . .. .. .. .. . . .. .. 11,877 i 5,832 
1887 .. .. . .. .. .. .. .. . .. .. 12,023 I 4,598 
1888 ... .. .... .. .... .... . 15,674 1 4,001 I 
1889 ............ ,... ... 13,565 3,948 
1890..... ... . .... .... .. . . 16,922 5,31.3 , 

',1891.. ................. _. 16,179 6,665 
1892.. .. .. .. .. .... .... 17,782 6,492 
1893.. . .. .. .. .. .. .. .... , 17,762 5,606 
1894 . . .. .. . . . . ... . ..... . 14,433 2,223 
1895.. .... ..... ..... ... . . 14,569 7,775 
1896, ...... , ... , ... _ ." . . 16,287 11,913 
1897 . ... . . .. , . . . . . . . . . . . . 16,318 11,231 

a Emery, in bnlk, crushed or gl'ound. 
b Emel'Y wheels and ma.nufa.ctUl'es of emel'Y. 
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'fAilLE 7. 

AllllilS IVE MATEHlilLS. 

hiPOllTS oc' Pl:mm: STONF.. 

1~i8cal Yeat'. , Va.hle. , 

19 s 

----- --------------1----
i~~g: . : : .. . . . : : : : : . : : ... : : : : : : : : : : I 8 
1887. . .. ...... " ............. . , 

i~~~::::::::::::::: :: :: : : :: : :::::: : : .1 
1890 .. . . " . _....... .. ... .. . .. ; 
18~1 ....... ... ...... .. .. .. ....... . 
1892 .. . ....... . ... . .. . 
1893 .. ... . . " ........ . 
1894 .. .................. .. .. . .... .. 
1895.. . ... . ............ . 
1896. 

"1&97 ..... 

9,384 
2,777 
3,594 
2,890 
3,232 
3,003 
3,696 
3,282 
3,798 
4,160 
3,609 
1l,721 
2,903 

" Pumice and pumice stone, gronnd Ol' ungt'onnc1. 

ASBESTUS. 

Owing to the very large increase in the production of the by-pro
duct asbestic, it is deemed advisable this year to separate this item 
from the total, so that the production for 1897 may be stated as fol-
10IVs :-

Asbestus ............ .. . . 
Asbestic ............... . 

'l'ons. Vallie. 

13,202 $399,528 
17,240 45,840 

30,442 $445,368 

Average 
valne per ton. 

$30.26 
~.66 

$14.63 

The production for 1896 was 12,250 tons, valued at $429,856, made 
up as follows :-

Asbestus .... . ............ _ 
Ashestic .. _ .. . 

2~ 

'rons. 

10,892 
1,538 

Value. 
Average 

value per ton. 

$423,066 
6,790 

$38.84 
5.00 

12,250 $429,856 $35.09 

ABHASIVE 
MilTEHIALS. 

Pumice Stone. 

ASBES·l'U~ . 

Production. 
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Production. 
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Compared with 1896, therefore, the production of asbestus in 1897 
increased 2,310 tons or 17'5 pel' cent in quantity, and decreased 
$23,fl38 01' 5'9 pel' cent in total value. The decrease in the average 
value per ton was $8.58 or 28'3 per cent. 

In considering these figures of production, and especially that of the 
average value per ton of the asbestus, it must be remembered that this 
pl'oduct includes three grades of material, commanding different prices 
vILrying between $80 and $160 for firsts; $35 and $60 for seconds j 
and $12 and $30 for thirds; so that a decrease in the a verage value per 
ton above given does not necessarily indicate a fall in the price of 
asbestus, since the same result might be brought about by an increase 
in the output of the lower grade product. 

Unfortunately, it has been found quite impossible to separate the 
returns of production of asbestus into distinct grades, owing to the 
great variation in the standards adopted by the various producers. 

The production of asbestic bids fair to assume considerable propor
tions, the product of 1897 being over eleven times that of 1896. 

As a result of the large increase in the production of asbestic, the 
total production in 1897, viz., 30,442 tons, was an increase of 18,192 
tons 01' 14-8 per cent on the production of 1896. 

Tables A and Nos. 1 and 2 show the history of the variations in 
the asbestus industry in respect of production, value, exports, etc., 
from 1880 to 1896, inclusive. 

" 
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TABLE 1. 

AS IlERTU~. ASBESTUS. 

E xports. EXPORTS. 

I mports. 

- - --,-- - -.----- -----1 
Calendar Year. T OllS. V"lue. ! , 

1892.-. . -_-. -.~=--- ----- --5,380 : S373~i 
1893 . __ _ . - . . _ .. _ 5, 917 338,707 I 
1894 __ _ . . .... . . . _ . ... __ . . .. _ 7,987 .J77,837 
1895 . __ - .. .. -. . ... __ - ... . . - .... ... . 7,442 421,690 I 
1896. _ . _ 11,842 567,967 _ 

I {1st class _ 
1897 2nd " _ 

3rd " 

Total, 1897 __ . _ 

--- I 1 24() S 59,054 

::::: ::.::. 16:g6~ §i~:~M 
.. . _ . _ .. 1 15,570 8473,274 

TABLE 2. 

A SBESTUS. 

I lIPoRTs. 

I - ----,- -. 

I F iscal Yen.r. I V a,lue. I 

I 18H~-.. - _- - --- -~~~J~ 674 
1886 .. __ _ _ __ __ .. __ __ .1 6,831 

m~::::::: . -- ... ::::: '::: II ~: ~~~ 
1889. _ . _ . . . _ . . . . _ . . . . _ . . 9,943 

1

1890. - - - . . - . . .. .. I 13,250 
1891. _ __ .. __ .. .. . .. .. 13,298 
1892 . . _ _. . . . . .. . . . 14,090 

. 1893.. .. .. .. .. .. .. _ .. . .. 19,181 

! i~~L::: : : -:: ::: .. :: _.. ~~:~~~ 
i " i~~~: : : : : .. : : : : : : : _ : : : : : . : ig:ggg 

* Asbestus, ill any form other than crude, 
and all manufactures of. 

There is nothing very noteworthy in connection with the asbestus 
industry in 1897. 

Only six mines were worked in 1897, and in some cases the work 
was intermittent or only consisted in prospecting, although large 
shipments were made from stock on hand. 

The asbestus industry has been thoroughly studied and reported on, 
on several occasions. The Reports of this Section for 1890, '91, '92 
and '96 contain descriptions of the deposits and of their exploitation. 
A very short summary, however, may not be out of place. 
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QUEBEC. 

The largest known deposits of a,sbestus in America occur in the ASBE~TUS. 
serpentines of the" Quebec group." The variety is therefore chrysotile. Occurrences. 

These serpentines are found in several places in the strip of the 
Lower Silurian forma~ion which extends from the boundary of Ver
mont to the extremity of the Gaspe peninsula. Economic occurrences 
of asbestus, howe\'er, are restricbed to two areas, one comprising the 
townships of Thetford, Coleraine, Ireland and vVolfestoll, on the line 
of the Quebec Central Railway, ana the other being that smaller area, 
to the west of this district, at Danville, on the line of the Grand Trunk 
Railway, between Montreal and Point Levis. 

The mineral occurs in small veins, distributed throughout the rock, 
and mining is conducted in almost every case by open qual'l'ying, some 
of the workings being 120 feet deep. The blasted rock is submitted 
to ~rushing, and the asbestus is separated, sOl·ted and graded, Rccord
ing to length of fibre, by the aid of special machinery. 

Asbestus is also found in SOlle serpentines of the Laurentian area. 
In this case the mineral occurs in the serpentinized portions of crystal
line limestone. In these occurrences, however, the proportion of the 
product which can be ranked l1Sji1'StS is small as compared with the 
material obtained in the" Eastern Townships" of Quebec. 

The following is a list of occurrences known in the La,ul'en~ian rocks 
of Quebec, as gathered from the reports of officers of the Geological 
Survey, and those of the :Mining Engineer of the Province. 

Ottawa Ga.-Templeton, VIII., 11, 15; ·West Portland, Y., 15, 16; 
"Wakefield; Bouchette; Lathbul'Y; Denholm, 1., 42. 

Pontictc Ga.-Calumet IBland; Cawood. 

Lake Temiscamingue.-Duhamel Township, Vr., 13, 14, VII., 1'7, 
18. These last deposits are said to be worthy of further investigations. 

Asbestus occurrences have been noticed in the Gaspe peninsula, 011 

the Dartmouth River, ten miles from its outlet, in an al'lla of serpen
tine and limestones. The veins, however, are small and not numerous, 
and, from appearances, would not justify any expenditure fol' develop
ment. 

To the north of the Chaudiere River, in the vicinity of that stream, 
between St. Joseph and St. Francis, are several occurrences of small 
and irregular veins, but as f,1r as examined these do not seem to have 
economic value. 
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ON'nRlo. 

In Ontario thel'e are no deposits of asbestus proper, though deposits 
of actinolite are known in Hastings county, in Elzivir and Kaladar 
townships. These have been worked at intervals fol' a number of 
years. 

N OHTH-WEST TERRITORIES. 

A specimen of asbestus (chrysotile), being part of a small vein of 
that material about half an inch in thickness, has been brought from 
the Stewart River, and rather coarse specimens of the same mineral 
from Forty-mile, both inYukon District.-(Rep. of G. S. c., 1887-88, 
& 188R-89.) 

BRITISH COT,ViIlBIA. 

"Small veins of cl1l'ysotile have been observed in or near some of 
the deposits of serpentine contained in the Cache Creek rocks, especi
ally in the vicillity of the Fraser River, between Texas Creek and 
Bridge River, and in the southern base of Mount Soues, near Junction 
Valley. It is possible that workable deposits of asbestus may yet be 
found in these rocks, but the specimens so far obtained are too small 
and too short in the fibre to be of economic v!1,lue."-(R.ep. G.S,C" 
1894, Dawson.) Specimens of a rather coarse and brittle variety of 
serpentine asbestus have been obtained at Thibert Creek, Cassiar. 
Finds of asbestus have also been reported from Trout Lake City in 
W. Kootanie and from the S. side of the Tulameen River, nearly 
opposite Bear Creek, but whether of economic importance in any case 
is not known. 

CHROJlrIITE. 

The production of chrornite, or chromic iron ore, in 1897 was 2,637 
tons, valued at $32,474, or $12.31 per ton, being an increase of 295 
tons or 12 per cent in quantity, and an increase in value of $5,470, 
or 20 pel' cent ovel' the production of 1896. The total production 
since the inception of the industry in 1894, has been 9,156 tons, 
valued at $120,778, or an average value per ton of $13.19, the average 
yearly production being 2,289 tons. 

According to the returns received, the prices in 1897 ranged from 
$9 to $15, the average, as ahove stated, being $12.31. Most of the 
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product was marketed in Pittsburgh and Philadelphia. The figures CH110UlTK 

of production given above r(lpresent only that portion of the product Production. 

sold and shipped, there being at the end of the year at least 2,000 
tons of stock on hand. 

TADLE l. 

CHROMl'fF.. 

ANNUAl, PRODUCl'lOI'. 

I 
Calend!1.r Year. (2000 Ibs .) Price Value. 

Tons A verage I 
per ton. 

-------·--- -1--
. 8 cts. : 8 

1886....... .. ......... . 
1887.. . ... .. ... .... .... . . 
1888 to 1893 .... . . 
1894 ............ .. 
1895 ........... .. . .. 
1896 ... .. ..... ... . .. . 
1897 ........... .. .. . 

" Railway shipments. 

<> ·60 
38 

no output 
1,000 
3,177 

"2,S42 
2,637 

1575 I 

"~:':~" I 
1300 ' 1 
11 53 
12 31 I 

945 
570 

20,000 
41,300 
27,004 
32,474 

The Oanadian deposits of chromic iron ore occur in the serpentine 
belt of the "Eastern Townships" of Quebec, which belt also includes the 
asbestus mines. Th~ exploitation of these deposits is very recent, and 
the methods of working them are yet quite primitive. Only the 
richest ores have been extracted, but with the development of the 
industry, it may be surmised that mining and concentrating machinery 
will be brought into use, so as to allow of profitably working the 
poorer deposits which abound in the district. 

By referring to the table of analyses it will be seen that the product 
obtained is quite marketlloble, even with only the rough hand selection 
which it undergoes. 

The chromite finds a ready madcet in the United States and III 

Scotland. 

It is used in the manufacture of bi-chromates, from which are 
derived the chrome colours. The hi-chromate of potassium is also one 
of the elements of the hi-chromate cell for the generating of electric 
currents. 

For these purposes the ore is marketable only when containing a 
minimum of fifty per cent of chromium sesquioxide, the theoretical 
maximum being sixty-eight per cent. Ore of lower quality is used as 
refractory lining material for furnaces. 
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CHH01IITE. Ohromium also enters the composition of certain steels, impal,ting 
Occurrences. great hardness and toughness to the metal. 

The following is a list of OCGUITenCes of chromite, most of which are 
believed to be workable deposits. All these are in the province of 
Quebec. 

TOWN!-;HTP. 

Brom~..... B"lton ..... IV.--13. 
VI.-26. 
VIl.-O, 1S, 26 W. 

Megnntic ... Colemillc. . Block" A." 
n.-25,2G. 
III.-25, 26. 
IV.-T, 8, 9, 10, ~5. 
X.-J!J. 
XlII.-5,9. 
Block" E." 

Leeds ......... X. · -1. 
Thetford.... IV.-lG. 

Richmond ..... Melbourne. .. . VI.-22. 
Wolfe ......... Ham, South . Il.-4, 20, 21. 

Gn.rthby.... .I.-b, c, i. 
Iohl,nd in Lake Bl'eecheo. 
n.-N. -I, 5, G, 7, 8. 
V.-3G,37. 

Wolfeston ....... II.-24. 
III. .. -23, 24, 25. 

The above list iB t,tken from the pamphlet entitled "Ohromic Iron 
Ore in the Province of Quebec," (by Mr. J. Obalski), 1898. 

The main sources of supply of chromic iron ores ,tre 'Russia, Asia 
Minor and New Oaledonia, which together produce about eighty per 
cent of the world's consumption, Oanada in 1897 having supplied a 
little more than eight per cent. 
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Following is a table of analyses of chromic il'On ores: 

( 1 

I 
2 

~ ~ 
~~ ~ 

~ 'l ~ 9 
10 

45'90 
49'75 
52'82 
35'46 
39'15 
51'03 
5:\'07 
50'06 
G[)'16 I 

50 ' 6" ' 
I 

AN,\LYSF.S 0,' CHlw~m ORES. 

16 ' 10 I 7'81 
12'85 
16'52 
16' 42 1 

98 ' 45 
100'6!) 
]00'42 
98'52 
98'14 
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No. 1. Tp. Bolton, Que. G. S. C. Report, Geology of Canada, 1863, p. 504. 
" 2. Lake Memphremagog. G. S, O. R eport, Geology of C",nada, 1863, p. 504. 
" 3. Tp. Colerame, Megantic Co., Que. Coleraine Mining Co. G. S. C. Report, 

1894, p . 67 R. 
" 4. 17. IV. Tbetford, Megantic 00., Que. G. S. C. Report, 1887- 88, pt. n, 

561'. 
" is, 6 and 7. Canadian Mining Manual, 1896, p. 342. 

S Coleraine Minin'" Co 1 I' , 
" C;J ,,'" f Chrome ron 1Il the Provo of Quebec, ObaIB]o, 1898: 

" 11 and 12. 'furkish (Asia). Mineral Industry, 1895, p. 101. 
" 10. Canada. } 

" 13. New Caledonia. Scientific Pub. Co., N ew York. 
" 14 and 15. California. 

The principal producers of chromite in Canada In 1897, were the 
following :-

CHROllI'J'H. 

Analyses. 

Shipping Station, Prodncel'8. 
Name. Quebec Central Railway. Address. 

Anglo·Canadian Asbestus Co. Black Lake. ll14 Board Trade, Montreal,Que. 
Coleraine Mining Co. C0te de la Place d'Armes, 

W. H. Lamblay. 
Victoria iVlining' Co. (P. P . Hall). 
H. Leonard. 
James Reed, M.D. 

" D'Israeli. 
Bronghton. 

COAL. 

Inverness, Que. 
Quebec 
D'Israeli " 
ReedHdale " 

Montrea.!. 

The total production of coal in Canada in 1897 was 3,786,107 tons COAL. 

of 2000 lbs., equivalent to 3,380,453 tons of 2240 lbs., and valued at 
$7,033,597. Of this production Nova Scotia supplied approximately 
65'9 per cent j British Columbia, 26·9 per cent j the North-west Terri
tories, 7 per cent, and New Brunswick less than 1 per cent. The 
increase over 1896 was but 40,391 short tons, or a little over 1 



COAL. 

Annual 
Production. 
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per cent, the increase in value being $77, 135, practically the same 
percentage as for the quantity. 

The production since 1886 is shown graphically in Table A. below :-

CO AL. 
ANNUAl. l)R Ol)VCTlOX. 

'Cabl eA. 

caJend 'l'l 
Year. Tons. Value. 
-~- - - -------, ---

S 
1886 2,llGI653 

3,739,840 

1887 2,429,3:l0 -
4,388,206 .-

1888 21602,552 

4,674,140 -

1889 2.658,303 

4,894,287 -

]890 3,084,682 

5,676,247 

1891 3,577,749 

7,019,425 

1892 3,287,745 

6,363,757 

1893 3,783,499 

I 
7,359,080 

1&94 3,847,070 

7,429,468 
-

1895 ~3-14 

~!l.~~!.~53 

1896 3,745,716 

7,226,4~2 

1897 
3.786,107 

7,303,597 -
----------

" 
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In Table 1 the figures of production are repeated, there being also COAL. 

shown the avemge value per ton, and the increas'e or decrease in ton- pAnndual . 
'- ro net.lon. 

nage, and the increase or decl'ease pel' cent, of each year, compared 
with the previous one :-

TAI3J,E 1. 

COAL. 

A);NUA(, PnO))UCTfON SHOIV[:\G 'l'H}<; INCREASE Oil mWHRASE EACH niAlL 

I I 
I
' Averao- I Increase (i) Inc. (t) 

Calendar he I or or 

I 
Year. Tons. Value. I Vai~~, IDecreaSe(d}, Dec. (d) -----1----1----1-.::--· ~n 'ronnage. per c~ 

1 1886. . . . . 2,116,653 83,739,840 81. 77 .... . . : . . 
I 1887..... 2,429,330 ·1,388,206 1 81 ~ 312,677 14 8 

1

1888.. . .. 2,602,552 4,674,140 1 80 ,173,222 7'1 
1889..... 2,658,303 4,894,287 1 84 -~ 55,751 ~'1 

I 1890.... . 3,084,682 5,676,247 1 84 ,. 426,379 16-0 
1891..... 3,577,749 7,019,425 1 96 i 493,067 i 16'0 
1892 .... 3,287,745 6,36:~,757 1 94 d 290,004 d 8-1 
1893 . 3,783,499 7,359,080 1 95 i 495,754 i 15'1 
1894 . ... 3,847,070 1,429,468 193 i 63,571 i 1'7 
1895 . _. .. 3,478,344 I 6,730,153 1 94 d 368,726 d 9'6 
1896.... 3,745,7161 7,226,462 193 i 267,372 7'7 
1I\97 ..... i 3,786,107 7,303,597 1 ' 93 40,391 1'1 

The production by provinces is graphically shown in Table B, and 
in Table 2 following are exhibited the increases or decreases for the 
different provinces in 1897, as compared with 1896 :-
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COM" 

P 1(QDU(Yl'IQX . CO~lPARISON o~' 180G ANI) 1897. 
- ----- ------,---------------------

I 
I 

1 

INCURASE on DJ.;cH;;,\SE. 

Province. -

___ ____ ____ 1 To",. - - ;". ,"",," V'h"~ j'", eo"' 

Nova Scoti,~..... .. .... _ .. _ )5,025 -60 23,476 '60 

British Coltunbi" . ..... ~ l'iiG I ~ 1 '56 

North-west Tenitol'ies. 41,293 18-28 i ~ 10'05 

New BrunswIck _ 
-I 

:';-1 20'00 i 2,250' 20'00 

Dominion _. _ .... .... ...... , ~I ~I ~I 1'07 

NOT~;.-The 
decreases. 

fignre.~ umlerlinerl in this table represent increases, the others 

As usual, the figures of exports and imports are obtained from the 
Customs Department. In graphic Tables C and D are exhibited the 
exports of coal" the pt'oduce of Canada," and" not the produce of 
Canada," respectively. The figures of the latter table, although they 
have little bearing upon the mineral industry, are, nevertheless, of 
value in calculating the consumption of coal in Canada, An exami
nation of the tables will show that the lftrgest export trade was done 
in 1896, 1897 showing a falling away of 120,531 tons or 10·9 per cent 
in exports" the produce of Canada." 

COAL. 

Production 
by provinces. 
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COA L. 

Exports. 
Calendar 

Y enr. 

- ---
1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

TOllS. 

_ ._ 0_._.-

420,683 

310,988 

250,348 

248,638 

301,317 

327,959 

306,648 

432,IR8 

395,382 

1112,682 

486,811 

474,405 

127,937 

520,703 

580,965 

588,627 

665,315 

724,486 

()71,259 

823,733 

960,312 

1,103,694 

1,011,235 

1,106,661 

986,130 

GEOLOGICAL SURVEY OF CANADA. 

~ 

COAL. 
EXPORTS . 

(PnOOUCE O~' CANADA.) 

Table C. 
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dar Calen 

Yea r. 

3 

,4 

187 

187 

187 

187 

187 

188 

188 

188 

188 

l88 

188 

188 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

188 7 

188 8 

J88 

189 

189 

189 

189 

189 

189 

189 

9 

0 

1 

2 

3 

4 

5 

6 

Tons. 

---.--

5,403 

12,859 

14,026 

4,995 

4,829 

5,468 

8,468 

14,217 

14,245 

37,576 

44,388 

62,665 

71,003 

78,443 

89,098 

84,316 

89,294 

82,534 

77,827 

93,988 

102,827 

89,786 

96,836 

116,774 

1897 101,848 

3 

COAL. 
EXPORTS. 

(N O'f THE PRODUOE OF CAN ADA . ) 

Table D. 

-
--

-
-
-
-
-
-
-

- _.-

-
. ':-.". ~ 

- ~ 

, 

- -
--

I 
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Ex
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Tables 3 and 4 give the exports detailed by provinces and require 
no further comment, except. that, in using them, it should be borne in 
mind that the entries under any particular province do not at all 
necessarily represent the production of that province. 

TABLE 3. 

COAL. 

EXPORTS. THE PRODUOE 01" CANADA. 

I . 
. _--------------------

I 
CALENIJAH YEAH . 

Provinces. 1895. I 1896. 1897. 

Ontario .... -, .-.1 ""'I V

'

h
" 'f'o,_ V.h" T'M .vru;. 

Snebec ..... ,. I 148 Si 382, . . . 610 8 1,830 
Nova Scotia... 241,091 534,479 380,149 S 787,270 307, 1~8 6'12,754 

~.el<~~ ~~i~~~t:~~l~j 4'i§& 13,~~~ I ... :,~:~. . ~~36~. . .. ~~2~8 ... ~5~81~. 
N. W. 'rer. . . . . 37,118 77,015

1 

45,638 90,349 39,843 72,188 

- -----------------
Brit. Columbia. 728,283 2,692,51l2 679,799

1

' 2,507,752 630,341 2,221,737 

~~~ __ ~~11,~~~_S3,318,23111,106,061 83,388,735 986,1~0 82,964,325 

TABLE 4. 

COAL. 

EXPORTS. NOT 'l'HF. PnODUCR OF CANADA, 

Provinces. 1895. 1896. 1897. 

--- --- --------------------
Tons. I Value. Tons. I Value. Tons. Value. 

I 

Ontario ... ,.. . .. 93,027 8191,783 112,539 8222,484 98,062 Si 178,044 
Quebec ..... ,.. 2,956 6,139 I 28 160 1,143 2,101 
Nova Scotia .. , . 472 1,791 I 546 2,064 150 669 

~~;i~b~n~.\~~~l~ 38~ 1,0~g .... 3, ~~~ .1 .... ~~~~2 2:~93 6,891. 

----1---1------Total. . .. . . . . 96,836:3 200,745 116,774 8234,140 101,848 8187,705 

-- - - . - --.. --- - --- - - ---

For the sake of comparison the exports of Nova Scotia and British 
Columbia are grouped together in Table 5. It will be seen that, on 
the average, the exports of Nova Scotia exceeded those of British 
Columbia until 1882. Since that year, however, the exports of 
British Columbia have gradually increased until now they are almost 
double those of Nova Scotia. Nova Scotia exports only about 12 
per cent of its production, while British Oolumbia exports nearly 
62 per cent. These exports of course being to foreign countries. 
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Nearly 44 pel' cont of the coal produced in Nova Scotia goes to 
province of Quebec. (See Table 13). 

the COhL. 

TABL~; 5. 

COAL. 

EXl'ORTS. Nova Seol'IA AND BRI'l'ISH COLU!lBIA. 

NOV(L Scotia. "British Columbia. 

Calendar Year. 

_ _ ___ .. _ _ Tons' __ I __ ~alue_._ ~~ ~:e_._ 
1874... . .. .. .... . .. . 252,124 $647,539 51,001 S 278,180 
1875.. . . . . . . . . . 179,1\26 404,351 65,842 356,018 
1876.... . . .. . 126,520 263,543 116,910 627,754 
1877... . .. . . . ...... 173,389 352,453 11R.252 590,263 
1878... ....... ... . . . 154, 114 2~3, 795 165,734 698,870 
1879... .. 113,7,12 203,407 18!l,094 6U8,!l4f) 
1880.. . . . . ... .... .. .. 194,552 344,148 2HI,878 775,008 
1881... 193,081 311,721 187,791 622,965 
1882........ .. ...... 2J6,954 390,121 179,502 628.437 
18S3.. . . . 192,795 336,088 271,214 I 946,271 
1884................ . 222,709 430,330 245,478 . 901,440 
1885... .. . . . ... . . . 176,287 349,650 250,191 ' 1,000,764 
1886.. . ......... 240,4591 4H,G03 274,466 960,649 
1887... . .. . .. . ..... 207,941 380,738 356.657 1,262,552 
1888... 165,863 330,115 405,071 ' 1,60G,650 
1889... . 186,GO~ 306,830 470.683 1,918,203 
1890.. . . . . . . . . . . . .. 202,387 426,070 508,882 1,977,191 
1891.. . . . . . . . . . . . . . . . 19·1,867 417,816 767,734 2,95H,695 
1892......... . ..... 181,5+7 407,!J80 599,716 2,317,734 
1893.... .. . .. . . . .... ·203, 1!)8 470,695 708,228 2,(;93,747 
1894 ......... ,..... 310,277 633,398 770,439 2,855,216 
1895 ..... ,. 241,091 534,479 728,283 2,692,562 
18!lG ..... , . . . . . ,..... 380,149 787,270 679,799 2,007.752 
1897...... 307,128 642,754 (j30,3H 2,221,737 

~-------------------------------~--------~-------

*See foot· note table 16. 

The imports of coal are given in Tables 6, 7 and 8. Bitumi~ous 
and anthracite coal, it will be seen, have been imported in allllost 
equal quantities, hftving averaged about one and a half million tons 
each for the last five or six years.-l:· 

*In Table 7, Imports of Anthracite Coal, a very considerable increa{Je will be noticed 
in 1888 over 1887, l1,n increase of over ninety·four per cent, the falling off again in 
1889 being quite (LS remarkable. The average value per ton for the three years 1887, 
1888 and 1889, were 81.02,82.47 and 84.03 respectively. Although a duty of fifty cents 
per ton on anthracite coal was removed May 13, 1887, it is hl1,rdly thought this would 
account for the changes indicated, and unless some error may possibly have crept into 
the Trade and Navigation Report, no explanation is available. 

3i 

Export8 
Nova Scoti,\ 
and British 
Columbia. 
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TABLE 6. 

OOAL. 

IllPOR~'S OF BITU~IINOUS OOAL. 

Fiscll.! Year. Tons. Vn,!ne. 

1880 .. , -.-.. -.-.. ~ ------ - 457,049~ 81,220,76;1' 

1881... .... ................ 587,024 1,741,568 
1882 .. ,........... ... ......... 636,374 1,992,081 I 
1883 .... " . .. . . , . .. .. ...... . , 911,629 2,99ti,198 
1884 ... .. , ., ... ...... . _..... . 1,118,615 3,613,470 
1885 ..... , .... ' , ....... , . .. 1,011,875 3,197,539 
1886........ .... ........... 930,949 2,591,554 i 

/

lR87 .. . " ...... '....... .. .. 1,149,792 3,126,225 : 
1888.. .. " .. . . . . ..... . .. . ... l,2:l1,2.~4 3,461,661 , 
1889.. .... ....... .... .... . .. 1,248,540 3,255,171 i 
1R90 ................. ,........ 1,409,282/ 3,538,959 ' 
1891.. . ... . . ... . ,. ... .... .. 1,598,855 4,060,896 
1892 .. ... .. ... .... ......... '. 1,615,220 4,09l),221 
18!13.... . ... ......... ... 1,603,154

1 

3,967,764 
18~)4 .. ..... ' ... , . . .. .. . . . . .. .. 1,359,509 3,315,O~4 
1895 ... , .. . ... . ... 1,444,l)28 3,321,387 
1896 ... , , .. .. . 1,538,489 I 3,299,025 
1897 .... ' .. ' . . . . . 1,543,476 I 3,254,217 , -----_ .. ------

TAIlI"~ 7. 

OOAL. 

11IPOR'l'S Oh' ANTRHACITE OOAL. 

! I ' Fisca! Y ear. I 'rOJl~ . Vallle. ! 

- - ---,---- 1----- -- - - : , I 
t880 ...... , ......... . ..... ' II 516,729 81,509,960 i 
18!l1.. , ' , , , , , . ' , .. .. ' . ... ' .' . . 572,092 2,325,937 I 
1882 ...... ' , . . . . . .. .. , ... , .. 638,2731 2,666,356 I 

t~~L : : :: :: :: ::: ::::::'::: ~~§:~~~ U~i:g~~ II 
1885 .. .. .. , ' , .. " ' ..... 910,:124 3,909,844 
1886 ...... , ... ' , . , .. ' 995,425 4,02S,050 
1887 ........ " ' ... , ",' , ... 1,100,165 4,423,062 
1888 ... , , . . " , .. '. . . " .,.. . 2,138,62'7 5,291,875 
1889 .. " .... ,. " . . ...... ,.. .. 1,201 ,705 5,199,481 
1890 ........ .. ' . . .......... 1,201,335 4,595,727 
1891. ... . " ...... .... '...... 1,399,067 5,224,452 
1892 ..... , ' ... .... ' ... . , ' , .. , 1,479,106 5,640,346 
1893 .. , , , ' , , ' , . , , . ' , . ' " ' . ,. , 1,500,550 6,355,285 
1894.. , , .. , .. .. , . , . ," ,.... 1,530,522 6,354,040 
1895 .. .. , .. '............. .. .. 1,404,342 5,350,627 
18i16 .. "" . '. , ' ,.',' .. , .. . ' 1,574,3ii5 5,667,096 

"1897 .. "" .. ,", . , """ 1,457,295 5,695,168 

* Ooal, anthracite, and anthracite coal dust, 

• 
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TABl.E 8. 

COAI .. 

IhlroRTs 01' COAL DUST. 

i 

'_ .. __ F_jS_C._~I_Y_7e._:w_. ____ II_Ton
_
s
_. ___ V_ll.l_u_e._. 

I . 

I ]880 .... · .. ·· .. 1 

: 1881.. .... .. , .......... 1, 
! 1882 .. .. 

! ~~~L : : ::' : ' :: :: 'i 
. 1885.. . . .. .. 

. ~~~¥:: ....... .. · .. ::·: :::::·1 

1

1R8S .. ' 
18SD ... 
1890 .. 
1891.. 
1892 .. 
189B .. 
1894 .. 
18% .. , 
1896 .. 
1897 ... 

. .. I 
• .. . .. .. 1 

. , . . . . . . . . , I 

. . . . . . . . . . . : . . . 
. . . . ..... . .. . . 

3,565 
~37 
471 

8,154 
12,782 
20,Ul5 
36,230 
31,401 
28,808 
39,980 
53,104 
60,127 
82, fl91 

109,585 ! 
117,613 ' 

181, 318
1 210,386 

225,562 
I 

~ 8,877 
666 
900 

10,082 
14,600 
20,412 
36,~96 
33,178 
34,730 
47,139 
29,818 
36,130 
3D,840 
4-1,474 
49,510 
52,221 
53,742 
~!J,609 
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COAL. 
Imporl •. 

Knowing the pl'Oduction, the imports and tho exports, we should be Home coo
able to arrive at 8, fair approximation of the cousumption of coal in sumptioll. 

Canada. Assuming that the figures of imports for' the fiscal year, as 
given iu Tables 6, 7 and 8 above, represent closely enough the impor-
tation of coa.l during the calend,.r year, we have the consumption of 
the country for 1897 as follows ;-

Tons. 
ProducCioll, Table A ... 3,786,107 
Exports of coal the produce of Canada, 

Table C . . , , , , . , , , .. , , ....... . 986,130 

Home consumption of Canadian coal .. . . , ..... . . 
Imports of bituminous, anthracite and 

coal dust, Tables 6, 7 and 8 ..... 
Exports of coal not the prod uce of 

3,226,333 

Canada, Table D. . . . . ... . . . . . . . . 101,848 

2,799,977 

Home consumption of imported coal. . . . . . . . . . .. 3,124,485 

Total consumption of coal in Canada, home >1nd 
imported ............ , ..... , .... . ..... _ 5,924,462 

In Table 9 will be found the results of similar calculations for each 
year since 1886. There is here shown the consumption of Canadian and 
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imported coal and the percent:lge of each, as well as the total con
sumption per capita. It will be seen that with the exception of 1888* 
(See note, page 35 s) the relative proportion of Oanadian and imported 
coal consumed has remained fairly uniform. An exmination of the 
table shows a considerable increase from 1886 to 1890, viz, about 36 
per cent, while the changes since 1890 have been almost as much on 
the negative side as on the positive. The consumption per capita in 
1891 showed an increase of over 11 per cent above that of 1890, while 
the increase of 1897 over the same yeat' was slightly les8 than 11 
per cent. 

Oalendar 
Year. Oallndian . Imported. 

1'A8J,); 9. 

OOAL. 

Total. 

.-------- - --,-------, 
I d). Q). j 

I
· ~~ W~ I :; ~ ~ 11 i Con~ump. 

£ :l l:! s:>. I twn 
p";o p";~ i pel' capita.* 

---1----;;;;:---~~I-'r~ --- --- :---;ro;;;;:-
1886. .... 1,595,950 II 1,884,161 I' 3,4S0,~1l 45:9?<!1 '758 
1887. ... 1,848,365 2,192,260 4,040,625 45 7 04 ' 3 . 871 
1888..... 2,01.3,\125. 3,314,353

1

: fi,328,278 37'S 62'2 1'137 
1889. . . . 1,992,988 2,4!10,931 4,483,!Jl9 44'4 55'0 '946 
1890..... 2,360,196 2,581,187 1 4,941 :383 47'8 52'2 1 ' 031 
1891. .. 2,606,490 2,980,222 5,58G,712 46'7 53'3 1 ' 153 
1892.. .. . 2,4r.4,012 3,082,4~9 i 5,546,~41 44:~ I ~5: (; 1:133 
1893.. .. . 2,823,187 3,110,462 1 5,933,649

1 

47 .(j I 024 119.8 
1894.. .. . 2,743,376 2,917,818 5,661,194 48'5 51'5 1'130 
1895..... 2,467,109 2,933,752 5,4110,861 ' 457 I 54'3 1 '066 
1896..... 2,639,055 3,206,45~ I' 5,845,511 I 45:1 I ~4:9 1 :140 

11897 .. . -. 2,799,977 3,124,48tl 5,924,462 I '173\ :)27 _ _ _ 1 143 

Another interesting result is afforded by <1, comparison of the total 
consumption of coal in the country with the total amount produced. 
In 1897, the consumption (Table 9) was 5,924,462 tons, and the pro
duction (Table A) 3,786,107 tons, or 63· 9 per cent of the consumption. 
In 1886 the proportion of production to consumption was 60'8 per cent, 
and in 1890 it was 62'4 per cent. 

N OVA SCOTIA. 

The statistics of production of coal in Nova Scotia are given in 
graphic Table E and in Tables 10, 11, 12 and 13 below. 

* The figures for the population used in each year have been estimated and 
furnished by the Departmellt of Agriculture. 
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IHOAtL. J MINERAL S'rATIS'l'lCtl AND ~lINING. 41 s 

The coal trade quarterly and by counties i~ exhibited in Table 11, C0AL. 

and the output by collieries in Table 12. ~~~ia. 

COAL. 

Nm·.o\ SCOTIA :-COM, THADE BY COU:\TH:S. 

Tons, Tons, 
Tons, _ Tons. Tons, Tons, . TOllS, Tons, 201J0 2000 

12000 Ibs. 2000 Ib8.12000 Ibs. 20001bs. 20001bs. 20001bs. Ib". Ibs. 
1st quart.er.. flo,616 ! 76,79G 104,2961 85,9\)7 ]62,266' 04,5G51 1,4251 G06 
2nd " .. 1 121,9111 101,:,87 93,127 81,600 449,445 372,496, ",4U9i -1,581 
3rd " .1 98,925' 82,924 129,865 120,G35; 7H,183 070,357 ; li,328'1 -1,407 
4th " .. ! 115,7041 91,4;17 146.180 ]20,933 , 38'1,906' 372,4ml 170 20 

Totals, 1897. j <123,156 362,544 _ 473,458 . 41S,065 i 1'710 ,~~ [ 1,50~!o9: 13,4221- 9,5141
1 

" 1806. ! ,;18,0511 -152,315 425,568 37-1o,89011,603,644i 1,447,208(20,531118,034 
, ! ! __ __ , ___ . __ : __ .--L ___ , 

CO"Il" 

NOVA SCOTIA:- ·Ot:TPUT BY COLT.IEnmS DUHlI>C. THE CAL1<;I>DAH 'YEAn 1897. 

-~~-.--:-- Tons, ! C ll. --r~~=-ll 
,·0 wry. • 20001bs. I 0 lelT· ! 2000 Ibs. 

- - ----- - 1--- 1.- _ _ -- ___ 1 ___ ._ 
: ,! (.' ''1 [ 

Cumhe'l'land Co. 11 1I T ·/!;tona Co ' 
, Cave Breton .. 

Chig-necto.. . : .... . '1 (Jape B"cton Co. 
12,171 

Joggins .83'.4.4.2. II 
Minudie. . Sydney .... 
Scoti~. .... 780 I! Dum. Coal Co. --

300,865 

Springhill .. , . :138,890 ,I Old Bridgeport 145,503 
Jubilee 44 111: Caledonia. ... 202,743 

Pictou COHnty. g~~~~i~ay: . 46,898 : 
Intern~tion~l. . . 125,543 i 

Ac~dia .......... . 
Intercolonial .... . 

Invc1'ness County. I 

246,039 
2n,418 

Broad Cove ...... 1 1,027 I 
Mllbon........... 224 

----------~----

ResnI'Ve. I 298,350 i 
Victoria. . . . 116,8'10 , 
Hub. . . . . .. ... 112400 . 
Dominion :'-10. I! 263,174 i 

Greener. . .. . ... , 1 ___ 8,48~ ! 
Tot~J.. . . ..... 1 2,620,835 : 

-.-~------

The market for Nova Scotia. coal is illustl'11tecl in Table 13, in which 
the distribution of coal sold in 1896 and 1897 is ~hown. Comparing 
the latter with tile former year, it will be seen that in 1897:1 lftl'ger 
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COAT.. pl'oportioll of the coal sold went to Quebec while a less proportion 
Nov£< Seotia. went to the United States. 

'fAilLE 13. 

COAL. 

NOVA SCOTL\ :- ·D1S'l'H IllUTION OF COM. SQI, I). 

-1--- --.~l~d,e-t.-- -----= __ c_:lell~~ Yea~ __ :=-I 
1896. I 1897. I 

- ------- . - .. _-- - - - --- - --------- ~ 

TOIl~ P el' I TOllS I Pel' I 
2000 I bs. ceu t. I 2000 I bs. cen t. 

I 
Nova S90tia, tmnspurted by la.nd .... 'I 378,500 16'5 366,801 16'0 

" " 8e£<.,. 35H,231 10'7 363,166 10'!-J 
- - - - - --.-- -------I 

I 
Tot"l, Nova Scotia 737,731 32'2 729,967 31'9 : 

New Brunswick., .. ,., .. ,' 28-1,144 12'4 280,812 ::'2'31 
I Prince Edward Ishtnd .. , (jD,M7 3'0 73,132 3'2 

QueLec, ... ......... . 882,072 :18'5 1,003,920 43'S 
Newfoundland, ...... '... 104,048 4'5 ' UD 49~ 4'3 
West Indies .. . 11,32'1 '5 ' 103 
United States . . , 202,981 8'9 102,604 4'0 

Total , . 2,2!l2,447 I 100'0 2,290,033 100' 0 

New B1'L11Is- NEW BnUNSWICJe 
wick. 

The coal mining industry of 1'i ew Brunswick, though varying COll

siderably from year to year, is of small extent. A la.rge proportion of 
the coal is sold locally, and accurate statistics are difficult to obtain. 
The production in 1897 shows It decrease of 20 per cent as compared 
with 1896. 

The production since 1887 is shown in Table 14 below: .. 

'!'AJlJ.E 14. 

COAL. 

NEW BIWKSWICK :-PRODUCTlOK . 

Calendll.l· Year. 

1887. , 
1888 .... 

i 1889 .... i J8911 .... 
1891. . . ' 

I 1892.,. 

1
1893

, . ' 1894 .. , 
1895 .. 
1896 . . 

1 1897 ....... :::· 
I 
I -----

... _--- - -- --- - .,-------: 

Value. 

10,040 S 23,607 
5,730 11,050 
5,673 11,733 
7,110 13,850 
5,422 11,030 
6,768 9,375 
6,200 9,1l37 
6,4G9 10,264 
9,500 14,250 
7,500 11,250 
6,000 9,000 I 

Value 
per Ton. 

82'35 
1'93 
2'07 
1'95 
2'03 
1 ' 39 
1'59 
1'59 
1'50 
l'5G 
1'50 
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NOR1'H-WES1' TERLHTORIES. COAL. 

Th h · f . f d . fl' th N th t T . . North· .... eBl e c Ie pomts 0 pro uctlOn 0 coa III e or, -wes erntorres Tel'ritori(\~. 
are at the Souris coalfields in the east, and in Alberta at Lethbridge, 
Anthracite, Canmore and Edmonton. About one-half the total pro-
duction is taken by the Canftdian Pacific Railway. Table 15 shows 
the output since 1887, Compared with 1896 it will be seen that the 
production of 1897 increased about eighteen per cent. 

'l'ABLB 15. 

COAL. 

NOR'l'H'WES'l' TERUlTORIES : -PUO[)UC1'ION. 

O.lo,d,,· Y ~,. ,',,,. I V .100. --;;:':'~:i"" I 
~~;~-. - .-.-.. -.~- ---:'152 -~ 157'57~- --~~1 
1888. .. .. .. . .. . . . . .. 115,124. ' 183,354 1 59 
1889.. 97,364 179,640 1'85 ' 
1890.. .. ........ . .. 128,953 198,'198 1'541 
189l. 174,131 437,243 2'51 
1892. .. . . .. ...... 184,370 469,930 2' 55 
1893. .................... 238,395 598,745 2.51 
1894 . . . ... " . . .. . 199,991 4tl8,980 2 ' 45 
1805. .... . ..... . ...... 185,654 414,064 2'23 
1896 . ... . .. . . . .. . . . . 225,868 (i06,8!J1 2'69 
1897 . .. . .. .. . .. .. .. 267,163 667,908 2 ' 50 

--------------------'------" 

BRITISH COLUMBIA. 

Table F, exhibits graphically the coal production of British Columbia, 
and indicates a fairly steady growth in the industry up to 1891. Since 
that year the output has declined somewhat, the production of 1897 
being less than that of 1891 by nearly 10 per cent, although showing 
an increase over 1896 of 16,6~1 tons, or 1'5 per cent. 

British 
Columbi, .• 
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Calendal' TOBS, I 
Yeal'. 20001bs. ! -----I COAL. 
1836-52 11,200 I 
1852-59 28,444 1 

BRITISH COLmrsIJI. 

'1859 2,228 ANNUAL PnODuCTl'ION. 

1860 15,!J56 N 
Table F . 

1861 15,427 0 

1862 20,292 -
1863 23,906 -
1864 32,OG8 I :." 

IS6:} 36,757 -
18G6 28,129 -
11367 34,988 -
1868 '19,286 -
1869 . 40,098 -
1870 33,42-1 -
1871 -
1872 16G,27'1 -
1873 -
1874 90,78B .....-
1875 109,361 ..... ~ 
1876 157,007 

_0 
1877 156,'155 =-
1878 212,750 

11'79 260,277 - ...... ~ 
1880 305,045 iJ_ 

1881 257,056 
1882 323,201 woca.~oGII.~ 

18BS 240,075 -~ 
1884 441,130 ~,,':':='~:011'~ 

1885 372,987 ~.,. --=-'.-u 

1886 375,115 ........ ""-"4 •• __ .., 

1887 486,1-12 -
1888 53!JAG7 -' -
1889 636,439 -~-
1890 767,586 _ .. 
1891 1,130,277 - ~- -
18!)2 937,2HI . -
1803 1,09~,980 

~---
1894 1,112,62H -1895 1,058,045 

1896 1,003,769 -1897 1,019,390 ~ - -
I 

* Two months only. 

The output, home consumption and quantity sold for export are 
shown in Table 16, and the colliery details for 1897 a nd 1896 in Table 
17, compiled from the Report of the Minister of Mines for British 

Columbia. 
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TABLE 16. 

COAL. 

BRITISH CO!'u~IBIA :-PnOllUCTION. 

6...00"' I 
S 1'1 ~ 0 .1 Sold fe,' PRODUCTION .. , 

Calendar Output, S E-< .2 E xport, Price 

Year. 'rons, o ~ TOils ---------- per ton, Value. 
~O ' 2,240 lb •. 8.§ CS~ 2,24~lbs. Tons, TOllS, 

2,240Ibs. 
O~C'1 + 2,240Ibs. 2,000Ibs. Oi 

--, ... - ---------- --_.- - - - -.- ----- - --" '-

S s 
i 1836-52 .. 10,000 ) ( 11,200 <I 00 40,000 
I 1852-59 .. 25,:-98 

I 
28,446 100 101,592 

1*"1859 .... 1,989 2,228 4 00 7,956 
1860 ..... 11,247 15,~)57 4 00 56,988 
1861. .... 13,774 15,427 4 00 55,096 
1862 ..... 18,118 20,292 4 00 72,472 
1863 ..... 21,345 Fron, lR:l6 to 1873 inclu- j 23,906 4 00 85,3~0 
1864 ..... 28,632 sive the output is taken 32,068 4 00 114,528 
1!:l65 .... 32,819 fiS production. I 36,757 4 00 131,276 
1866 .... . 25,115 28,129 4 00 100,460 
1867 . .. 31,239 34,988 400 124,956 
1868 ..... 44,005 

j I 
49,286 4 00 176,020 

1869 ..... 35,802 40,098 4 00 143,208 
1870 ..... 29,843 33,424 4 00 119,3,2 
1871-2·3. 148,459 l 166,274 400 593,836 

1
1874 

..... 
81,547 25,023 : 56,038 i 81,061 90,788 I 300 243,183 

1875 ..... 110,145 31,252 I 66,392 : 97,644 109,361 3 00 292,932 
1876 ..... 139,192 17,856 I n22,329 I 140,185 157,007 3 00 420,555 
1877. .. .. 154,052 24,3]1 115,381 I 139,692 15r,,455 3 00 \ 419,076 
1878 .... 170,846 26,166 I 

164,
682

1 
190,848 213,750 3 00 (572,544 

1879 .. ... 241,301 '10,294 ! 192,096 232,390 260,277 :) 00 (m,liO 
1880. 267,595 46,513 I 225,849 272,362 305,045 3 00 817086 
1881. . ... 228,357 40,191 i 189,323 229,514 257,056 3 00 688,542 

1882 .... ' 1 282,139 5G,161 232,411 I 288,572 323,201 3 00 865,716 
1883 . . ... 213,299 64,786 1 149,567 214,353 240,075 3 00 643,059 
1884 .... 394,070 87,31l8 306,478 393,866 441,130 3 00 1,181,598 
1885 ..... 365,596 

95,
227

1 
237,797 I 333,0~4 372,987 3 00 999,072 

1
1886 

... "I 326,636 85,987 249,205 I 335,192 375,415 3 00 1,005,5 76 
1887 .... 413,360 99,216 334,839 \ 434,055 486,142 :I 00 1,302,165 
1888 ..... 489,301 115,003 365,714 41l1,667 539,4~7 300 1,415,001 

j1889 ..... 579,830 124,574 443,675 568,249 636,439 3 00 1,704,747 
1890 ..... 678,140 177,075 508,270 685,345 767,586 3 00 2,056,035 

I 18!J1.., .. 1,029,0~J7 202,697 806,479 1,009,176 11,130,277 3 00 3,027,528 

1
1892 

. 
826,335 196,223 640,579 836,802 937,218 300 2,510,406 

1893. 978,294 207,851 768,917 97(j,768 1,093,980 3 00 2,930,304 

1
1894 

... 
1,012,953 165,776 827,(H2 993,418 1,112,628 3 00 :,980,254 

1895 .. 939,654 188,349 756,S34 944,683 1,058,045 300 2,834,049 
I 1896 ..... 894,R82 261,984 634,238 896,222 1,003,769 3 00 2,6S8,66fl 
1 1897 ..... 892,296 290,310 619,860 910,170 1,01\),390 3 00 2,730,510 

* 1'his production is obtnined by adding" Home Consnmption" and "Sold for 
Export. " 

'I' 52,935 of this amount wa,s reportee! as sales without the div ision into "Home 
Consumption" and" Sold for Export." 

::: The figures in the "Sold for Export " column do not agree as they should with 
those given in Table 5, the only explanation being that the data in the two cases are 
from different sources, and it has not been possibile to find out the cause of the differ
ence. 

,. Two months only. 

COAT.. 

British 
Columbia. 
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TABLE 17. 

COAL. 

BRITISH COLUMBIA :-PIIODUOTlON, SAWS, &0., OALENllAl1 YEAR 1897. 

ame 
of 

N 

o olliary. 

- - --

imo ...... Nana 
E.W 
Uni, 
Well 
Alex 
W.W 

ellington .. 
>n . ...... " 
ington .... 
andria .... 

ellington. 

T otal . ". 

I 
Sold Sold for Ooal for Home 

raised. Con- Exportn-

sumption. tlOn. 

~--- - -----

I Tons. Tons. Tons. 

357,665 95,965 259,825 
333,325 102,196 237,062 
297,519 110,530 197,357 

6,720 .... . " . . .. ... . 
3,7tlO 16,100 .... .. " .. 

362 355 .... .. .... 
~--------

999,:171 325,146 694,244 

On hand 
Jan. 1st, 

1897. 

---
Tons. 

3,435 
lfl,391 
16,139 
4,480 

13,440 
.. .. .... . 
---

53,885 

On ha.n -d Number 
of men 

employed, 
Jan. 1st 

1898. 

--
Tons. 

5,31 o ' 796 
10,45 
5,77 

8 797 
1 754 

11,20 o 21 
1,12 o 37 

7 8 
--

33,86 --61--2,4ia 

PIIODUOTIOK, SALES, &c., OAT.ENDAIl YEAH 1896. 

Name 0 Sold 1 Sold for On hand On hand I Number 
of .oal for Home Exporta- Jan. 1st Jan. 1st of mp.n 

O II' raIsed. Con - t 1896' 1897' I d o wry. sumption. IOn. _ . lemp oye . 

1--- - - --1---_._-1--

'I I' I Tons. Tons. Tons. Tons. Tons. 

Nanaimo . . 359,044 102,375 260,328 7,094 3,435 981 
Wellington. 380,684 115,504 264,226 15,549 16,390 959 
Union. . ....... 261,643 74,646 185,791 14,933 16,139 798 
W. Wellington. 896 896 ..... . ... . 15 

Total .... . l,002,267- -293,421710,3451-;:576 ~964 -2,763' 

An examination of Table 16 will show that there is more than twice 
as much coal sold for export as is sold for home consumption, the 
proportions in 1897 being approximately 68 per cent for export, 
and 32 per cent for home consumption, and in 1896 about 71 per 
cent and 29 per cent respectively. 

Owing to the large amount of Bl'itish Columbia coal exported to 
California, the following figul'es, giving the imports of coal int{) the 
Californian market during 1897, will be of interest: 
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COAL IMPORTED INTO CALIFORNIA, 1896 AND 1897. 

British Oolumbia .. . . .. . . , , ...... . 
Australia , .......... , ........ . . 
English and Welsh .. . ........ . ... . 
Scotch .............. ... ........ . 
Eastern (Cumberland and Anthracite) 
Seattle, Franklin and Green Rivel' .. . 
Carbon Hill and South Prairie ..... . 
Mount Diablo and Coos Bay ...... ; . 
Japan.. . . .. . ., ... _. _ .......... . 

1896. 
Tons of 

2,000 Ibs. 

618,074 
306,707 
175,132 

9,359 
20,056 

144,387 
285,928 
123,465 

2,516 

1897. 
Tons of 

2,000Ibs. 

625,377 
315,466 
120,925 

4,571 
23,895 

246,596 
320,550 
128,968 

7,377 

Total .... ..... . . _ . . . .. . . ... 1,685,624 1,793,725 

47 S 

Descriptions of the coal fields of Nova Scotia, New Brunswick, the 
North-west Territories and British Columbia having been given in 
numerous places in Reports of the Geological Survey of Canada, it is 
only necessary in this connection to dl'aw attention to the work nl)W 
being done on the latest addition to the explored coal areas. 

COAL. 

British 
Columbia. 

With the opening up of railway communication into the Kootenay Crow'e NeHI 

mining district by the Canadian Pacific Rtilway Company, a company Xcid. coal 

has been formed to develop the coal fields in the Crow's Nest Pass. 
Reports by Dr. Dawson and Dr. Selwyn on these coal fields are to be; 
found in G. S. C. Report for 1885, pal't B, p. 69, and in Report for 
1890-91, part A, p. 13 (Summary, 1891), respectively, in which publi-
cations they have drawn attention to the great importance of these 
fields. It is only necessary at this place to give the further details 
comprised in the following quotation from the Report of the Minister 
of Mines for British Columbia: 

" The great coal·fields ·of the Crow's Nest Pass al'e now being opened 
up in two places where the seams of high grade coking coal are each 
from 6 to 7 feet thick. The work is in charge of Mr. Blakemore, M.E., 
who is opening up the properties so as to admit of a large production 
of coal on the completion of the railway, and is also erecting coke 
ovens, so that when the railway reaches the heart of West Kootenay, 
coal and coke can be at once delivered, at greatly reduced prices, at 
the smelting centres there, the price of coke, delivered, to be about $6 
pel' ton, the present price varying from $12 to $14. 

"These fields were examined by Geo. S. Ramsay, M.E., who says: 
, It is my opinion that the Kootenay coal-field is the greatest in the 
Rocky Mountains series. I must say that I know of no coal field in 
the West where the evidence, indicating large tonnage per acrp-, is so 
prominent as I find in the Kootenay field.' He also gives the fol
lowing comparative table :-
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S'rIW\M AND COKING COAL. 
---- --

Fixed - Ca,rbon, 
-~ ---.--~ . . _--- - - - -
Nest No, 1 (antir" 

) .... ' .. ',' .... ' 

Crow's 
vein 

Crow's 
part 

Crested 
Sunshi 

Nest No, 2 (lower 
of vein) , ,', 

Butte, Colorado" 
ne, Colorado . ... 

73'04 

68'04 
56'93 
56'16 

Volatile 
Matter. 

---

21'131 

19'46 
37'23 
34'22 

Water. 

---

2'7G 

4'04 
4'12 
4'12 

Ash. 

- ---

3'08 

7'66 
ij'oO 
5'50 

" M t·, Ramsay also gives the next table :
COMPARATIVE ANAf,YSES O~' COKE, r·----------

Crow's Nest, B,C . . , , ' ", ' 
Crested Butte, Colo. . .' .. , 
Cardiff and Sunshine, Colo,. 
Belt, Mont. (wa,shed coal) . ". , 
ConnelsviJle, Penn .. ,', . . , . ' 
Trinidad, Colo. (washer! coal). ' 

! 
I Carbon. I 
i 

1- 91 '97 

89'00 
87'13 
91'00 
86'88 
85'00 

I 
Ash . I 

I 

---

8'03 
11'00 
12'82 
9'00 

11'54 
15'00 

"The 'Crow's Nest Pass Coal Co.' is opening coal mines to the 
north and south side~ of Coal Creek, in Crow's Nest PItSS, and about 
35 feet above the level of the grade for the railway. 

"On the north side of the abol's named creek, they have what is 
known as No. 1 tuunel. This is now in 190 feet, and :30 of this is in 
what is termed the 6-foot seam. This coal is hltrd and clean; what 
they have tried makes a good hard coke. 

"On the south side of Coal Creek, they have what is called No.2 
tunnel, now in 220 feet, in coal all the distance. This seam is 7 feet 
t,hick, and is termed the J affray seam. This is softer than the coal 
mined in No.1 tunnel. In addition to its coking qualities, it is good 
for blacksmith purposes. The coal now being worked in No. 2 tunnel 
is 40 feet above (overlying) that worked in No. 1." 

The following are analyses of fuels from the Rocky :Mountain coal
fields, excluRive of the foot·hill region to the east of the mountains 
proper, in which coals of a bituminous character also frequently occur. 
The first four analyses represent coals from the Crow's Nest Pass field, 
Nos. 5, 6, 7 and 8, coaJs from the Canmore and Anthracite field, or 
" Cascade Basin." The remaining analyses are from other more or 
less separo,ted con.l-fields in the mountn.ins, the seams in which have 
not been worked, but of which specimens have been collected from 
natural outcrops. Nos. 7, 8, 11, 12, 13 and 14 were collected by Dr. 
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G. IV1. Dawson, and the OCCUl'rences are described in the G.S.C. Reporh, COAL. 

vol. I. (N.S.) part B. 

ANALYSES Ob' COAL FRO~I THE ROCKY MOUN'fAIN FIELDS. Analyses. 

r-: r-: i 
.8 

",,,, ci _0> 
0", .DO> 0 

'o.~ 
.~ <"l .D 
~:E '"' <> 

L ocality. 
1) oj 

Remarks. Q) " 0 p. 
'" -.D 0 '';; 8 '0 11-So ~o Q) ~ >. co x 

'" 0 
II: :> ' ~ <!l 0 

------------------- - --- ---- .---- ----- --------------

1-Marten Creek- -C ,'ow's 1.79 25'45 69'14 3.62 7276 {Slow cokin~, non-co-

Nest Pass, B.C., Peter 
hel'ent coke. 

Seam . .. . ... ...... . . 1'79 33'04 61'55 3'62 65'17 {Fast coking, firm co· 
herent coke. 

2-iVIlIl'ten Creek-Crow's 1'89 24'88 68'86 4'37 73'23 {SlOW coking, non·co-

I 
Nest Pass, B.C., Jubi· 

herent coke. 

63'33 {Fast c()kin~, firm co-lee Seam .. . ..... 1.89 30'{1 4'3' 67'70 herent co {e. u 

3-Marten Creek-Crow's 2'10 44'41 4363 9'8 53'49 {SlOW coking, 11 bulky 

Nest Pass, B.C ... 
coherent coke. 

. . . 
30'33, 9'86 {Fast coking, 11 fine 2'10 5771 40 '19 and lustrous cok". 

4-Elk!River- -Crow's Nest 
Pass, B. C. ....... 

5-Cascade Rive,·-.. twu ane! 
. ... 21'76 68'20 10'04 78 24 Non-coherent coke. 

three·qllarter mil e. 
from its confluence 
with the Bow-Bow {Fast coking, non-CD-River Poi"S, Alberta .. '2'07 15'84 74'35 7'74 82'09 

~'" ":.. ~ ILl ~ . " ' ~ .:.-:1 
herent coke. 

6-Cascade R i ve ,··-B 0 W '71 10 58 81'14 7'G7 88'71 {SlOw coking, non-cu-

River Pass, Alberta .. 
7 ' 571 88 '50 

herent coke. 

'71 10'7f) 80'93 {Fast coking, non-co-

7-Bow River, right bank 
hel'ent coke. 

(1~ mile from Canmore 
Station) Alberta .... _ 1'60 12'23 82'32 3'85 ll6'17 Non-coherent coke. 

8--Cascade Ri ve", neal' Bow 
River (about i mile 
from C.P.R.) Alberta. 1'04 9'15 87 18 2'63 89'S1 " " 9-Main Reel Deer River-

" . ... j near ua.se of Rocky 
81'94 111'1 Monntains, Alberta .. ... 13 '98 4.08 ... .. . " " 10-Panther or Little Red 

Deer Ri vel', AI bert" .. 1'87 13'74 79 ' 55 4'84 84 39 Coke firm and coherent. 
ll-Red Deer River, Alberta 2'90 29'26 62'95 4'89 67'84 Coke compa.ct and co-

I 

herent. 
12--South Fork of Old Man 

57' G0117' 34 River, Alberta .. . ' . 1 '93 23'23 74'84 Coke firm and coherent.' 
13-0yster, Creek, North 

Fork Old Man River, 
Alberta .............. 4'03 31'82 39'4624'69 6-1'15 " " 14-N.W. branch uf North 
Fork, Old Mo,n River, 
Alberta ... . . . . ....... 1'24 24'62 66 ' 61 7'53 74'14 " " 

1 and 2 ... ......... ......... G.S.C. Report, vol. IlL, pp. 12-15 T. 
3. .... .... . vol. IV., pp. 7-8 R. 

4 ",ne! 10. ... . . vol. VI., pp. 10-11 R. 
5 and r, . . 1882-S~-S4, pp. 41-42 M 
7,8,11,12,13, 14... vol. VI., pp. 7-11 M. 

9..... .. . ... . .. . vol. V., p. 70 R. 

4 
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COKR. 

The production of coke in 1897 was 60,686 tons valued at $176,457, 
made up as follows :-

Tons. Valne. 
Nova Scotia. . . . . . .... . .. .. .. ... . 41,532 

19,154 
$90,950 

85,507 British Columbia . .... . .. ... . .. . ... . 

60,686 $176,457 

With the exception of 1893, this is the largest production recorded, 
the figures since 1886 being shown in Table 1 below. The increase 
over 1896 was 11,067 tons, or 22 per cent, and in value $66,400, Ol' 

60 per cent. This increase is entirely due to the production in British 
Columbia, Nova Scotia having shown a falling away of about 16 per 
cent. It will be noticed that the increase per cent in the value is very 
much larget' than in the quantity. 'rhis is to be accounted for by the 
large increase in the production of British Columbia coke, which has a 
local value per ton of over twice that of the Nova Scotia product. 

TADLE 1. 

OOKE. 

ANNUAL PRODUCTION. 

Oalendar Year. 

1886 ...... " """"'1 1887 ................. .. 
1888 ............. .. " "I 
1889 ................. .. 
18\10 ... . .. .. . .. .... .. . . 
189~ .... .. ......... .. 
1892 ............. . 
1803 .... " ..... " .. ... . 
1894 ................. .. 
18D5..... . ... " , "" 
1896. . . . ..... ... , I 
18!17........ . .. ... .. 

Tons. 

35,396 
40.428 
45,373 
54,539 
56,450 : 
57,0801 I 
56,135 
61,078 
58,044 
53,356 
49,619 
60,686 

Value. 

8101,940 
135,951 
134,Ull 
155,043 
166,298 
175,592 
160,249 
161,790 
148 551 
143:047 
110,257 
l'i6,457 

Value 
per Ton. 

82'88 
336 
2 '90 
2'84 
2'95 
3'08 
2'85 
2'(i5 
256 
2'68 
2'22 
2'91 

The decreased production in Nova Scotia is proba.bly a result of the 
closing down of the blast fumace of the Londonderry Iron Co. 
Almost all of the product is used in the iron and steel furnaces, though 
in 1897 a small shipment was made by the People's Heat and Light 
Co., of Halifax, to Boston. 
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In Br'itish Columbia, owing to the la rgely incr'easing demand for COAL. 

coke fOl1 f'melting purposes, the industry of coke manufacture has Coke. 

begun to as,ert itself. Priol' to 1893 there was no production of coke 
reported from this province. In 1896 it was less than 500 tons, while 
in the year under consideration it had moullted to no less than 19,154 
tons. As yet this is all the product of the Union Colliery Co., manu
factu red at the Union Colliery, Comox. Concerning the industry the 
inspector of coal mines for British Columbia reports as follows :-

" In connection with this colliery there are one hundred ovens of 
the bee-hive pattern, which are all at work turning out a first-class 
coke, for which there is a good mal'ket both in British Columbia and 
in San Francisco, and also w here I'eI' it has been tr-ied. N ow the 
Union Colliery Company is building a second hundred ovens for the 
coke-making business; these are on the same patter'n as the first, and 
are all expected to be in operation early in the summer. The com
pany will be in a position to fill orders that they now have to refuse. 
The time has arrived when it is not necessary to send out of the 
country for a first· class coke, this being now manufactured in British 
Columbia, and equal to any that can be imported." -Y.-

In Tables 2 and 3, below, the imports of oven coke are exhibited :-

TABLE 2. 

COKE. 

IMPORTS o~' OVEN COKE. 

Fiscal Y ea.l'. Tons. Value. 

1880. . . . . . . . . . . . . . . ~,837 S 19,353 
1881 . ... . . . ... . .. . .. 5,492 21),123 
1882 . .. . ... . . .. .... . 8,157 36,670 
1883. .... . ... .. ... .... ....... 8,943 38,588 
1884 . . . . . .. . ... . .. . . . 11,207 44,518 
1885 ... . ... . . . ..... . . , .... ... 11,56'1 41,391 
188(; ..... . ........... 11,858 39,756 
1887 .... . . . .. ............ .. "I 15,110 51),222 
1888 .. . .... .. . . ... 25,487 102,334 
1889 . ....... .. .. .. . . 29,557 91,902 
1890. . ........... , ....... 36,5(;4 1::l3,344 
1891 ......... . .. 38,533 177,005 
1892. ... . . . . . . .... . . . . .. . . .. 43,499 104,429 
1893. 41, 821 150,277 
1894 ..... . . 42,864 176,996 
1R95. 43,235 149,434 
1306 .... .. .... 1;1,612 203,826 
1897 .. .. . 83,B30 267,540 

-----------'--- -----

* Report of the Minister of Mines for British Oolnmbia, 1897, p. 620. 

4! 
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TABLE 3. 

COKE. 

I)IPOR'J'S OF OVEN COKE-FISCAL YI~ARS 1896 AND 1897. 
-,----- ---- -------------

1896. 1897. 

Province. 

Ton~. I VaJue. 'fans. Va.lt,e. --------- 1- 8-.' - ---- --8-. -

Now Brllnswick...... .. .. ...... .. .. ..... ..... 13 130 
Quebec . . . . . .. .. .. ... . 6,433 ' 21,307 7,526 26,496 
Ontario, ... , 40,S52 143,259 6U,255 160,3B7 
Manitoba..... ... 195 980 ISH 1,1(;3 

I 
British Columbia.. _~ 132 __ ~~80 __ J5,350 _ _ 7U,38~_ 

1'otal.., _ -., 01 ,6J2 : 203,826 I 33,330 267,540 

Comparing Tables 2 and 3 with Table 1, it will be seen that previous 
to 1896 the home production had always E:'xceeded the imports; in the
latter year, however, a reversal of this condition of aff.'l,irs took place, 
and although the production or 1897 increased 22 per cent over that 
of 1896, the imports for the same time increased over 35 per cent. If, 
then, we ignore the exports, which are small, the consumption in 
the country in 1897 was composed approximately of 42 per cent home
product and 58 per cent imported. 
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COPPER. COPPER. 

In common with the other metals, the production of copper in the Production. 

Dominion in 1897 shows a very considerable increilse over 1896. In 
1897 the production was 13,300,802Ibs., valued at$1,501,660, or 11'29 
cts. per lb., the average market price for the year for fine copper in 
New York. The increase over 1896 \vas thus 3,907,790 Ibs. and 
$479,700 in value, being nearly 42 per cent and 47 per cent re
spectively. Three provinces contributed to the total output, the 
relat.ive proportions being about as follows: Onta.rio, 41 per cent.., 
Bdtish Columbia 40 per cent, and Quebec 19 per cent. 

Table 1, below, gives the production of the metal since 1886, and 
shows the yearly increases and decreases in percentAges as well as in 
totals. 

Y E'1l,r. 

TABLE 1. 

COPPEll . 

ANNUAL PnonUCTIOK. * 

Increase 
or 

IlI cr~nse 
or 

Decrease. 
Averu,ge 

Price Qecrertse. 
Lbs. - - ---- Val\le. - - - - - pel' 

Pound. 

__ • ____ , __ ~s~ __ ~ ______ ~_,_ -=-1 __ 
l Ct", 

11 '00 1886, , 

1887" , 

1888. 

1889. , 

~,505,000 ' . ' .. , .... , 8 385,550 

3,260,124 24'J,576 

5,562,864 J,30!!,440~ ~ 

6,809,752 .1.246,881-~ 

366,79S 

!J27,107 

!!36,341 

18,752 4 '86 11' 25 
~, 

560,309 152'70 W'66 
on=..o.~ ________ ' _ 

9,2::l4 0'09 
~#...,..._t~ 

947,153 10,812 1'15 15'75 1890 .. .. .. ,I 6,013,671 796,081 11'09 

8,928,021 2,015.250 48 40 1,149,~,98 -;~;,~. 213;"1-;;;-1891. , 

1892. , 

1893, , 

IS94, ' 

1895 ...... , 

1896 .. , " 

1897 .... ' 

7,087,275 ~;'S41'0461~1 318,580 ;;31,GIS 28'79 I 11'55 

8,109,856 ~.1':::':JO 1 871,809 53.J~ ~I 10 '75 

7,737,016 372,840 I 4'81 739,65fJ 132,150 ]5'15 9'56 

8,789,162 1~~~. 1~1 945,714..29.r~.2L§.'L.2.~ 
9,39:1,012 fl03,llbO II~ 1,021,960 76,24.6 S'06 10'88 

,13,300,fl02!,s,907.Z,Q2. ~l l,501,660 ' 47~'~'i~~; ~lll'29 
-----,------~----------~-----I 

" The production is altogether represented by the copper contained in are, 
matte, &c., produced and shipped, valued at the average mn,rl<et price for the year for 
nne copper in NAW York. 

N (Y[E. --In the above table increases 1l,re shown underlined, and decrenses in the 
ordinary way. 
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COPPER. Prior to 1894, the production carne entirely from the eastern pro
Production. vinces, chiefly froID Ontario a,nd Quebec, copper mining only having 

begun in British Columbia in that year, and although the increase of 
1897 over 1896 wa~ well distributed among the three centres of pro

duction, at the same tilDC· the total incre .. se gince 1893 must be 
attributed to the development of the copper-hearing ores of the Pacific 
province. The total increase since 1893 was 5,190,946 lbs., while the 

increase in British Columbia alone during the same period, represented 
by the production of 1897, was 5,325,180 Ibs. 

In Table 2, the exports of copper in ore, matte, etc., by provinces, 
are given, but as these figures a,re somewhat at variance with the 
figures of production, it being remembered that practically all the 
copper is exported, no comparison between the two tables is possible.l(· 

*The discrepancies be-tween the two tables result from differences in both quantities 
and vnlues. The values in Table 1 are similar to those adopted throughout the 
Report for metallic products, viz: the final market va·luG of the meta.!, while in the 
table of exports (Table 2) tbe values are apparently the spot values pln,ced upon the 
metal Itt the point of shipment, although they will be seen to vary very considerably; as 
for instance, in 1897, ranging from le"s thltn half a cent pe.· pound in Ontario to nearly 
nine cents per pound in B.:itish C:ollimbia. The figl1l'es of quantity, however, also 
show la\;ge discrepancies, and fo.' this we can offer no explanation, except to make the 
suggestion thltt the re.turns to some of the customs officers are not as correct as they 
might be. 
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Imports. 
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Tables 3 and 4 . gi ve the imports of copper for the fiscal year, the 
two tables illustrating respectively the consumption of the cl'Ude 
metal and the manufactured product. A perusn.! of the figures shows 
very considerable variations in Canadian consumption of copper, the 
period of greatest importation being about 1891, while the last two or 
three years have averaged only about one-half the maximum. These 
tables do not, of course, necessarily include all the coppet' imported 
into or consumed in the country; the metal enters largely into the 
construction of electrica,l and other machinery, the value of which, 
owing to the limited nature of the data available, it would be 
impossible to estimate. 

TARLE 3. 

COPPER. 

IMPO Rj 'S 010' PIGS, OLD, SCRAP, F.TC. 

Fiscal Y ear. 

11\80 . ........ . .. . ..... .. ... . . . .. ... . . . . ..... . .. . 
1881..... . .. . . ... .... . ... ... .. . . . .... . ..... ... .. . . . 
1882... . ... .. . . . . . . ............. . .. . ... . . 
1883. . .... ... . . . ... . . . .... . . . .... . .. . .. . . . ... . . . 
1884 . ... ..... . 
1885. . ..... ... .. . .. . ....... .. ...... . 
1886. .... . . ... . . .. . .. ... . . .... .. . . . . 
1887 .. . .. . ...... .. .. . . .... .. ... ....... . 
1888. . .. ...... . ... .. . .. . 
1889. .. . ... .. .. . 
18~0. . . . ..... . .. ... . .. . ... .. . . 
1891. ..... . .. . ... .. .. . . . .. .. . . .. . . .. .. .. ... . .. .... . 
1892.. .. .. .. .. . 
1893.. . ................ ... .. .... . 
1894" ... ... . .... . ... .. . .. ....... .. . 
1895 ..... .... .. .. . ...... ..... . 
1896.. . ........ .. . . .. .. ..... .. . 

. 'j 
. ......... . 

Lbs. 

31,900 
9,800 

20,200 
124500 
40;200 
28,fjOf) 
82,000 
40,100 
32,300 
32, 300 

112,200 
107,800 
34~,600 
108,300 
101,200 

72.0H2 
86,005 

Valtl~. 

S 2,1:10 
1,157 
1,984 

20,273 
R,lSO 
2,016 
6,!lG!) 
2,507 
2,322 
3,288 

11,521 
10,452 
14,894 
16,331 
'i,397 
6,770 
9,226 

18t-{Copper, old and scrap ..... , . . . .. . .... . ... ..... 42,100 4,5f>5 
( Copper in pigs . .. .. ... ... .... .. . . . . . . . .. .. .. __ u,fJOO 1 ___ 884 

Total, 1897. . . . . . . . . . . . . 49,000 S 5,449 
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ThllLE 4. 

COPPEll. 

IMPOH'I'S N' l\1ANUFAOTUIlES. 

:l<'iscal Yea ... 

1880 ... . ................... . 
1881...... .. . .............. " ....... . 
1882. ... . . . . . . ...... . . . ... . .. .. . . . . .. .... . .. . ..... . . 
1883.. . .. ..... .. , 
1884.. ... ...... . .. .... . .. .. .... ............ . . 
1885 ...... . .. . . . .... . . .. . . . .. . . . ... . . ..... .. .. .... . . . .. .. . . .. . . . . 
1886...... . .... ................ . .......... ' .. .. . ... . .. . 
1887. " . . ............ ... ....... . . ...... . .. ... ... .. . 
1888 .... .. . .. . ..... . . . ........ . . . .. . . .... . ..... . ...... . ......... . 
1889 . .. . ........ . ... . . .. . ............ . ............ . . . . . 
1890.. .. . ......... . .. . ....... .. .... . ...... . . .. ....... . . 
1891 . . . . . ................ . .. .. . ...... . .. . ....... . 
18!J2.. . . .. ......... .... . .. . ......... . .. . ....... . 
1893......... .. . ... . . . . . . . . . .. . . .. . . . ... . . .. ...... . ... .. .. . 
1894..... .. .. . .. . .. .. .... . . . .. . ... . 
1895 .. . ............. . 
18%.... .. .. ........ ... .. . .. 

I Pounds. 
Copper, ini\ots, sheets, plates and sheathing, 

not planJshed or coated. . . . ... . . .. ....... 1,725,100 
Copper nails, rivets and burrs. . 

wil'f) . .. ,.. 228,415 
wire·cloth ........ .. . . . .. .. . .... . 
all other manu factures of, N. E .S ... . 1897 - . 

seamless drawn tubing. . . . . . .. 
in bals, rods and bolts in lengths not 

less than six feet. . . . .. .. 230,900 
rollers for use in calico pl·inting .. ... .. . 

57 S 

Vrllue. 

S 123,0(i} 
159,1(;3 
220,23b 
247,141 
134,:334 
lRl .. 169 
219,420 
325,365 
30~,459 
402,216 
472,668 
563,522 
422,870 
458,715 
175,404 
251,615 
285,220 

S 160,321 
3,023 

29,330 
1,326 

26,528 
14,027 

30,030 
2 

Total, 1897 .... .... .... , S 264,587 

COPPER. 

Imports. 
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COPPER. ONTARIO. 

Production The production of copper in Ontario, as given III the Report of the 
by PlOvinces. 

Bureau of Mines for 1897, is as follow!:::-

YEAR. 

1RD2 .... ........ . 
1893 ......... .... . 
1B9L .... ... .... . 
1895. .. ......... .. '.1 
lSHn .......... . 
1897.......... .. I 

TABLE 5. 

COPPBR. 

O NTAHlO ;- PltODlC'l·IOK. 

POU){U~ . 

3 ~72 000 
2:862:000 
5,49(;,000 
4,731,000 
3,7.~(),000 
5,,')00,000 

Spo'!' VAWN. 

Total. 

8 
232,135 
115,200 
19:;'750 
1GO,913 
130,6130 
200,067 I 

Per lb. 

ct •. 
0'00 
'J '03 
350 
3'40 
3'50 
3'63 

FnuJ, VALUE. 

Total. 

447,216 
307,SUt) 
525418 
D09'056 
400:477 
620,Df>O 

Per Jb. 

cts. 
1155 I 

10'75 
9'56 

10'76 
10'88 
11'29 

I 

The production of Hl97 is thus seen to be the largest on record, 
although only exceeding that of 1894 by two tons. The increase over 
1896 was about 47 per cent. The average yeal'ly production for the 
six years tabulated is 4,366,166 lbs., the production of 1896 being less, 
and that of 1898 greater, than the average. The spot values given in 
the table are the values placed upon the ore by the operators at the 
point of production, and vary from one-third to one-half of the final 
market value of tit .. metal. 

The quantity of ore smelted in 1897, according to the Repol·t of the 
Ontario Bureau of Mines, ,vas 96,093 tons, and the copper contents 
2,750 tons, or 2'86 per cent. 

BrUTISH OOLUMBIA. 

Although copper is produced in British Oolumbia chiefly in connec
(,ion with the mining of the precious metals, its output had risen from 
practically nothing, previous to 1894, to over 40 per cent of the Domin
ion totn.l in 1896. The increa~e of the production of 1897 over 1896, 
viz., 1,506,624 Ibs., 01' 39 per cent, though still quite considemble, is 
yet much less than that recorded fol' the previous year and is not 
quite equal to the increase in either quantity or percentage in Ontario 
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for the same period, so that the relative proportion contributed by COPPER. 

Briti~h Oolumbia to the grand total still remains in 1897 about the 

same as it was in 1896. 

The statistical details are given below in Table 6, the figures of pro· Production 
.. by Provll1ces. 

d uction and spot values being taken from the, report of the J\ilmster 
of Mines, and the tinal values gi ven in the last column calculated at 
the same rate per lb. as the value in Table 1. 

TA13Ll~ 6. 

COPPER. 

BRITISH COLU)!BIA :--PnODI:CTION. 

Calellda.r Year. 

I 

'Copper con
tainecl in 

ores matte 
'&c. ' 

I Lbs. 

Increase. 

Spot Value. Final Value. 

Lbs. % 
------- ---1-- - --- ---- ----
18!14 .... 324,080 .... . .... -- S 16,234 S 31,03!) 

1895. __ . . . . . . . . . . . . 952,R40 628,160 1 193 47,642 102,526 

1896. __ 3,818,5"G 2,8(j5,71G 301 100,!)26 4]5,459 

1897. _ 5,325,180 ] ,506,624 30 266,258 60],213 

--.~-.----

NOVA SCOTIA AND NEW BRUNSWICK. 

In Nova Scotia the copper deposits which ha'-e attracted most Discovery and 
development. 

attention are those of Ooxheath, near Sydney, Oape Breton Island_ 
The ore in this case occurs as deposits of copper-pyrites in pre-
Oambrian felsites. Oonsiderable development has been done on these 
deposits, but since 1894 work has been at a standstill. 

At Lochaber, in Antigonish County, veills of spar occur, holding 
crystals of copper-pyrites, mixed with carbonates and erubescite. 
These were tested some years ago, and several veins from one and a 
half to five feet wide were opened up. 

Other occurrences of copper ores are known both in Nova Scotia 
and New Brunswick, on some of which more or Jess work has been 
done, but so far these developments have not resulted in the inaugu
ration of any operations of econonlic importance. 
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COPPER. QUEOEC. 

Discovery and 
development. 

The production of copper in the province of Quebec is derived 
from the pyrites deposits of the" Eastern Townships." 

The two producers are the Capelton Mine and the Eustis Mine, to 
which reference is made under the heading Pyrites. 

ONTARIO. 

The copper produced in Ontario is all derived from the Sudbury 
deposit, the ore of which is, however, primarily treated for nickel. 

In 1897 mining operations have been carried on by the Canadian 
Copper Co., and the Trill :Mining & Manufacturing Co. 

These nickel-copper deposits have been studied and described, and 
a summary of these descriptions appe'tred in the Report of this Section 
for 1890 and 1891. 

Another copper property is being developed in the township of 
Gould on the Mississaga River. A shaft 100 feet deep has been sunk 
with drifts at the bottom. The ore is said to carry 8 per cent in copper, 
running much higher in places'-K 

BRITISH COLU~IBIA. 

In Briti~h Columbia, the copper production came almost entirely 
from Ro~s\n,nd and the Hall Mines at Nelson. The first-mentioned 
locality, Trail Creek di vision, contributed, in 1897, 1,819,586 Ibs. of 
copper. The ore of this camp is mainly a pyrrhotite which yielded 
an average of 1'32 per cent of copper, by slllelter returns, the main 
value of the ore being derived from the gold and silver. 

The contribution of the Nelson divi~ion to the production of copper 
in 1897 was :3,237,921 Ibs., extracted from an ore consisting of chal.::o
pyrite, bornite, and tetrahedrite, in a varied gangue with an average 
copper content of 4 per cent. In this case the main value is derived 
from the silver content of the ore. 

Besides these two camps, in which are located the most extensively 
worked mines of the province, considerable prospecting work was done 
at various other pbces. The following notes concerning some of the 

. new discoveries have been summarized from the Report of the Minister 
of Mines of British Columbia for 1897. 

*Repol't on Bureau of Mines, 1897. 
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Several copper-bearing deposits, which are at present low grade, OOPPER. 

have been brought to light in the Boundary Creek district, and a good 
deal of prospecting was done at Kamloops, in East Kootenay and in 
V ancou ver Island and adjacent islands. 

Mr. McConnell in the Summary Report of the Geological Survey Discovery and 
development. 

for 1897 reports as follows :-

"West of the main Salmon, near the head of a branch of Baratt 
Creek, is the Porto-Rico claim. It consists of a quartz vein averaging 
about two feet in width and traceable for 700 feet, canying pyr·ites, 
pyrrhotite, chalcopyrite and mispickel. ·x· * '" It is situated 
west of the Nisconlitb slates in the basic eruptive series. 

"yVesl; of the summit between Salmon and Kootenay rivers, and 
close to the International boundary, is situated what is known as 
Copper Camp. A number of claims have been located here along the 
bands of dolomite included in the Selkirk series. The leads consist 
of quartz veins like lhe North Star, and more or less silicified bands 
in the dolomite, like those of the Hanna and B.C. claims. No large 
ore-bodies have so far been opened up, and very little development 
work was being done at the time of my visit. 'k * * The ore con
sists of gray copper (tennantite) and galena, distributed irregularly 
through the vein. The pay·ore, free from gangue, is stated to run 
$260 in copper, silver and gold. 

"In the eastem part of thc district numerous claims have been 
located on Goat, La France, Lock hart, Crawford and othet· creeks 
flowing into Kootenay Lake, but I had no opportunity to examine 
them." 

](amloo]Js Division.-Prospecting for copper and some develop
ment have occllfl'ed in this division, at Coal Hill and vicinity.
The ore is a gabbro, in parts impregnated with chalcopyrite, iron
pyrites and magnetite j an occasional good body or shoot is en
countered.-The development work done so far has not proved the ore 
to be high enough in gold amI silvel' to justify extensive exp loitation. 
-More extended wOI'k may pl'obably, however, bring to light, ore of 
better value. 

East ](ootenay.-St. Ma1Y River.-Several find s of copper ores are 
reported by men employed as prospectors by Oaptain Petty, 011 

Pyramid Creek.-Some of these are being opened up.-Among the 
claims are :-](errin.-Altitllde 6550 feet.-On a vein of milky-white 
quartz, 2 to 4 feet wide, changing to resin-coloured qnartz, with 
calcite H,nd a small amount of copper·pyrit(·s.-Com8Ioc7c. -Alti~ude 

6600 feet.-The same vein enters this properly. Very little was show-



62 s GEOLOGICAL SURVEY OF CANADA. 

COI'PER. ing at the surface, but a pit was sunk on a smItH decomposed vein 
which at 15 feet had widened to 15 and 20 inches of galena, chalco-

D. 1 pyrite and pyrrhotite. At 27 feet" the vein, after na.rrowing to nothing, 
lSCOVel'Y anc 

development. h '18 widene<.i to 5 feet.-Bayley.-Altitude 5900 feet.-Lower down 
the bluff, to tIle west of the Comstock, i~ another vein of reddish brown 
quartz carrying a little copper·pyrit.es.- rValsingltam.-Altitude 5,950 
feet.-Lying east of the Bayley is a small vein of calcite 18 to 30 inches 
wide, in which some copper-pyrites was found ne[1r the sUl'f[1cO but 
none below tbe small test shaft. 15 feet deep.-On the opposite bluff, 
prospecting was being done on several claims, on which the veins, 
though as yet sUlall in size, carried copper sulphides and in one case 
beaut-iful samples of me Lallie copper in quartz, but the amount was 
very Iimited.-Among these claims are the Albe1't, Milton and Stella. 

'1'exarla Islancl.-This is situated in the Strait of Georgia and is 
about 30 miles long, with an extreme width of five and !t half 
miles.--The following copper deposits are speci[1l1y noted here;
Copper Queen 01' Van-Anda .iVline. --This ore-body consists of bornite 
and some chalcopyrite, with gold and silver, in a felspathic, calcareous 
and garnetiferous gangue. There has bp.en developed so far, on this 
property, un ore-shoot 80 to 100 feet long, and one to seven feet thick. 
-Several hundred tons were shipped in 1897.-Raven.-On this pro· 
perty, a flhaft sunk 98 feet, and a drift, have revealed five feet of 
chalcopyrite mixed through the greenish altered eruptive rock lyin!S 
next to crystalline limestone. 

Vancouv81' Island. --During the past ye[1r a large amount of pros
pecting has been in progress, at different points of the Island more 
especially on the wellt coast. Here the mountains contiguous to Barclay 
and Clayoquot Sounds and Sidney Inlet have been attracting much 
attention because of the discovery of copper-bearing ores, upon some of 
which work is now in progress.-The ores are both massive deposits 
of, and rocks heavily impregnated with, chalcopyrite and iron-pyrites 
carrying low vll,]ues in silver and gold. These have not yet passed 
the developing stage.-No shipments have been reported. 
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GRAPHITE. GRAPHITE. 

The hi~tol'y of the gruphite mining industry of Oanada is well illus- Production. 

trated by the figures given in Table 1 below. The total values of the 
different grades of product have varied much year by year, and up to 
1896, it will be noted that the total production fol' any given yel1,r 
never I1,ttained $1 0,000 in value. Great variation is evident aJ~o in 
the average value per ton. This has been owing to the varying quan-
tity of the products of different years. Because of the confidential 
nature of the returns made to this office only the gross totals can be 
given, there being but few producers. Thus the values of all grades 
of product from the lowest to the highest ha,ve had to be Jumped toge-
ther, from material used for paint valued at $5 pet' ton to the highest 
gradE; of finished graphite. 

A large increase is noticeable in the figures for 1897, as compared 
with 1890, amounting to nearly 215 pel' cent in the quantity and 
nearly 72 per cent in the value, the avet'age value per ton being less 
than half that given for the previous yenr. 

TADLg 1. 

GRAPHITF.. 

ANNUAL PRODUCTION. 

Calendar Year. Tons. Vall1e. ! 

1--- ---------- 1

1 
1 1886. ... .. 00 .. .. 00 .. 00 • .. 00 500 84,000 

1887. ..... . ..... ...... 300 2,400 
18~8.. .. .. .... . ....... 150 1,200 i 
] 880 ....... .. .. 00 00.. . 24.':1 3,160 
1890.00.. .. .. .. ...... 175 5,200 
1801. ...... . .... .. .. . .. 260 1,560 
18!l2......... .... .... Jm 3,763 

11893..... . . .......... nil. nil. 

1

1894.' .. 00 .. ... .... 00 . .. .. 3 223 
1895. 220 6,150 

I t~~~: ... :.:: ::: ::.:::........... !~~ 1~:~~g 

<:. Exports. 
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Exports. 
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Tables 2 and 3, following, are self explanatory, but the data given are 
too imperfect to enable one to arrive at any c\oBe estimates of the 
home consumpt.ion of the finished but unmanufactured products, such 
as would be turned out by our own mines. 

TABLE 2. 

GRAl'H1'l'R. 

EXPOH'fS. 

Ontario. Quebec. 
1 I Nova Scotia. 
, 

Calendar YeAr. 

Cwt. ' Value. Cwt. Value. Cwt. ·Ivalue. ! Cwt.!valU6. 

------ -,- - ---; - -- - 8 ---:' --;-T-I--s , 
1886 .............. 

1

8,142 <1,586 I . 1 .. • · .. ·1 .. · .. j 
1887 . . . . . . . . . . . . .. (j,ZH4 3,017 I' I "I 

I ~~~L:: . 2, i;~g I , ~~~ i 22' '1',1
3
' 61, 6

9
" .... '.' . .. . ... .. 

Ul90 400 100 329 
1891. . . . . . . . .. 464 72 ... ()'O' . \ 
1892.. .. . .. . .. .. .. 1,224 449 ,5 4,500 3,H3 
mn. ...... 12 38 
11<94 .. " .. .. . .. '1' . . . . . . (j!J 223 

1b!'6. . .. . ... . .. . 270 106 2,285 7>118: : : : : ::. 351 
18f15 . " ......... 1 8 1,087 4825 I 

160 I,(J05 

1897 {Crude. .. .. . .......... . 
i\1anufactu'd .... . . ... . 

850 1,286 . . . .. 3,240 l,70:l 
1,3~2 ...... 5 

850 1,286 . ...... 1.332 3,240 1,707 
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TABLE 3. 

GHAPHlTE. 

IMPORTS OF RAW AND MANUFAOTURim PLUMBAGO. 

Fiscal Year. 

1880 . ..... . . ... .. . ........ . . .. . .. ...... . 
1881 ...... . . . . .....• .. - .. .. .... . . - .. .. . 
1882 .... . _ . . .. __ .. _ . . ... - ..... _ ... . .. . . . 
1883 ..... .. ......... ... .......... · . .... .. 
1884 ......................... . .... .. .. 
1885 .... .... .. ...... .. .. .. .. .. ..... .. .. 
1886 .................. .... .. .... ..... . 
1887 ........ . . ... . .... ..... .... ....... . 
1888 ... ....... .. ............ . ..... ... .. . 
1889 ............. .. .. ...... . ........ .. .. 
1890. ........ ... .. . .. .... .. .. .. 

~~~~ :: :: : : : .: :::~::::: ::: '::::. ::: :.: :::: 
1893 ..... . . ..... .......... . _ . ... . . ... . .. . 
1894 ....... . ..... .... .. ......... .. ... .. 
1895 ........ . ....... .. . .............. .. 
1896 ........... ... .. .................. . 

{

Plumbago, crude ..... . ........ . .. . 
1897 Black-lead ... ......... . .......... .. 

Plumbago, crucibles . ......... _ . .. . 
Plumbago, manufactures of, N.E.S. 

Total, 1897 . .. ..... . .... .. . 

M anufactures of 
plumbago. 

Plumbago. -------
Black-lead. Other Manu

factures. 

81,677 
2,479 
1,028 
3,147 
2,891 
3,729 
5,522 
4,020 
3,802 
3,546 
3,M1 
7,217 
2,988 
3,293 
2,177 
2,586 
2,865 

81,406 

81,406 

818,055 
26,544 
25,132 
21,151 
24,002 
24,487 
23,211 
25,766 
7,824 

11,852 
10,276 

8,292 
13,560 
16,595 
17,614 
13,922 
18,434 

817,863 

817,86;! 

82,738 
1,202 
2,181 
2,141 
2,152 
2,805 
1,408 
2,830 

22,604 
21,789 
26,605 
26,201 
23,085 
23,051 
16,686 
21,988 
19,497 

8 5,906 
14,768 

820,674 

New Brunswick, Quebec and Ontario were the three contributors 
to the total production for the Dominion. The production in New 
Brunswick was of low-grade material used in the manufacture of mi
neral pigments. In Quebec two mines and works were operated in 
the Buckingham district in Labelle county. These were the North 
American Graphite Company and the Buckingham Company. 

The mines of these two concerns are situated close together near 
Donaldson Lake in Buckingham township. They are both provided 
with mills for extracting the graphite from the rock in which it occurs, 
and produce a number of different grades of finished graphite fo1' 
foundry facings, paint stock and the manufacture of crucibles, lubri
cants, etc. 

In Ontario, the only operator making any return was the Ontario 
Graphite Co. with mine in Brougham township, Renfrew county, and 
works at Ottawa. 

5 

GRAPHITE. 

Imports. 

, . 
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Mr. A. A. Oole, B.A.Sc., made a preliminary study of the occurrence 
of the graphitic deposits in Quebec. His results are given in the 
subjoined short report by him. To arrive at any final conclusion 
would require, however, a much more complete study than the time 
at his disposal would allow, especially in view of the obstacles to 
complete inveEtigation presented by the covel' of bush and soil. 

During the autumn of 1897 the graphite properties of three com
panies were visited, situated in Buckingham township, Labelle county, 
Quebec. These were the North American Graphite Company, the 
Buckingham Company, and the Walker Mining Company. At each 
point surveys were made connecting the principal graphite pits, and 
where possible the general geological relations were investigated. 

North American (haphite Company.-This company's works are 
situated near the north·east corner of lot 28, range VI. of Bucking
ham, eight miles from the Canadian Pacific Railway station at 
Buckingham village. This is the nearest point of shipment. The 
mill is the principal building of the group and with it are connected 
the dryer and engine houses. The other buildings are storehouses, 
repair shops, boarding house, etc. Water to supply the boilers, etc., is 
obtained from a small pond to the west of the mill. The works are 
lighted throughout by electricity. The ore passes successively through 
the crusher and stamps and then to the buddIes, where most of the 
foreign matter is separated from the graphite. This impure graphite 
is then dried, ground and final separation is made by means of bolts, 
fans and air chambers in which the different grades of graphite settle 
by gravity. 

Pit No. i.-This pit is close to the mill with which it is connected 
by a tramway. It is an open-cut for about 100 feet, and is then con
tinued into the hill as a drift for 30 feet. At the southern end of 
this drift a small shaft was sunk on the deposit, but this could not be 
seen when visited as the pit was full of water. The walls of the pit 
are of rock composed for the most part of bluish-gray quartz contain
ing small particles of pyrite, which on decomposition produce a 
rusty appearance. This rock has in some places a well developed 
jointing, causing it to break into rectangular blocks. The ore taken 
from this ·excavation was what is known as "disseminated," but very 
little graphite could be seen as the pit was flooded when visited. The 
pi t runs in the direction N. 10° E. * 

Pit No . .92.-Pit No.2, is above No.1 and a little to the west of it 
at the entrance, but it runs in the direction of N. 5° W. IlO that it passes 
over part of No. l. 

*'l'he bearings given throughout this description are all magnetic. 
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It is an open Gutting, 110 feet long, at the southern end of which GRAPHITE. 

two drifts ha ve bec'n run into the eastern face. The southern end 
and both of the drifts show considerable" disseminated)) ore. The 
graphite is found in highly quartzose rock. as in No. 1. The ore is 
richest in certain streaks which show no definite lines of demarcation 
from the surrounding rock, but gradually merge from rich to poor and 
then to barren. Still the richest of· the ore sOfnetimes passes suddenly 
into rock that is quite barren, so that it is beneficial to prepare all 
Ol'es, for the mill, even the richest, by careful cobbing. Ou the westel'll 
side of this pit some much contorted gneiss occurs, which does not 
appear on the eastern side. 

Pit No. 3.-This is an exposure of "disseminated" ore which occu!'s 
a,bout 200 yards to the south of No.2. The ore has been followed 
continuously for about 60 feet and is contained in it band from two to 
three feet wide, The deposit has been uncovered, but very little other 
work has been done. The general run of the deposit is N. 35° E., 
with a steep dip to the ~outh. Well banded gnei~s appearB to the 
west of this pit with a s trike N. 40° E. dip 63° t() the S.E. The band 
containing the graphite seems to lie on the top of thill gneiss, fLnd to 
follow its strike and dip. 

Pits lYO. 4,5 and B.-About h /1,]£ a mile to the south of the mill 
and pits already described, other pits and workings (Nos. 4 to 8) are 
found. They are situated at the top of a steep rocky bluff rising to a 
height of seveml hundl·ed feet a short distance from the north-east 
shore of Twin Lake. These pits were opened in prOSPecting for 
the outcrop of the ore-body. They al'e shallow openings, and very 
little ore seems j,Q have been found. 

Pit No. 7.-··To the somh of No.6, on the brow of the hilt, the 
" Big Pit " No.7 has been run in as an open,cu t towards the not·th. 
The ore found in this pit was "disseminated." The deposit was only 
a few inches wide at the surface, but it gradually increased in width, 
it is said, to 12 or 15 feet. At the mouth of the dri.ft leading to the pit, 
a shaft was sunk 45 feet, in which ol"e was said to be found all the 
way down. At the north·west corner of this pit, the rocks ftre seen 
to form an anticlinal fold, the dip showing to the east and west on 
either side of the axis of the fold, which axis seems to have a dip of 
about 28° ill a southerly direction. Owing to this structure the 
graphite band shows as a sort of cloak overlying a boss of massive 
quartzose rock similar to that found in pit No. 1. Gneisil containing 
mica and graphite and weathering rusty overlie'! the ore. The ore
band where exposed to the weather is very much decomposed. The 
general run of the opening is N. 10° E. with a dip of 45° toward the 

5~ 
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eM't, and this may be taken as representing the strike ami dip of the 
deposit worked, as the opening followed the ore. A cross-cut has been 
carried a few feet into the eastern wall about 100 feet in from the 
mouth of the main opening. The ore is here mostly "disseminated," 
but some pure graphitt' abo occurs. At the mouth of the pit a trap 
dyke was cut through. No connection, however, between this and the 
graphite deposit was observed, Two little pits about 25 yards to the 
west of No.7 show cre8ts of very sharp anticlinal folds. Here also 
the ore overlies the massi ve quartzose rock. 

Pit No . 8.--To the east of No.7 is a pit, opened on a cross vein of 
pure graphite, that runs in the direction S. 80° E., and is nearly ver
tical. The south wall is gneiss lying almost fiat, while the north wall 
is composed of a massive quartzose rock, ·probably a granite. The 
vein was worked out pretty thoroughly as far as followed, and all 
the graphite that is now to be seen, as far down as the ' watel', is a thin 
coating on the north walL At both ends of the opening the contact 
could not be seen on account of the loose I'ock and rubbish. Appa.
rently, therefore, the ore occurs in this instance either immediately at 
the contact of the massive rock with the gneiss, 01' within three feet 
of it. 

Buckingham Company_-The mill of the Buckingham Company 
is situated on lot 26, range VI. of Buckingham, seven miles frOID the 
Canadian Pacific Railway station. At this mill the 01 e is first roasted, 
to drive off moisture and sulphur and to make the rock easier to 
crush, The subsequent process of treatment for the ~epal'ation of the 
graphite is entirely a dry method. After roasting and crushing the 
ore passes through rolls and then to the bolts, etc., where the final 
separation is performed. The pits of this company are located on lots 
26 and 27, range VI., Buckingham, and are numbered from nine to 
eighteen in the following description ;-

Pit No. 9.-A small opening was made at the side of the road 
hetween the North American Graphite Company's and the Bucking-. 
ham Company's mills. Two narrow streaks of graphite were found 
on t.he surface, but at a depth of 3 feet these met and then disap
peared, so sinking was discontinued_ 

Pit No. 10.--To the south of No.9 and about a qua.rter of a mile 
from the main road, a vein of pure graphite was found, which was 
said to be eighteen inches wide at the surfac('. A pit has been sunk 
on this vein, but at its present depth of 70 feet the graphite has 
separated into several seams only a few inches wide. The strike of 
the pit which has followed down on the vein is N. 85° W. with a dip 
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of 75° to the south. The rock forming the north wall of this pit is a GllAPHITE. 

massive granite. To the north and east of the pit at the surface, the 
exposures that were found consisted of rusty-weathering gneiss. The 
relations between the granitic and gneissic rocks were not determined. 
The present walls of the pit show a thin coating of calcite in many 
places, and on the southern wall, near the present working face, a num-
ber of small apatite crystals are to be seen in the calcite. From an 
examination of the dump a light-coloured felspar appears to be the 
principal gangue rock. The pit is 54 feet long, from 5 to 20 feet 
broad, and its greatest depth is 70 feet. 

Pit No. 11.-This is a small opening about 10 feet square and 8 
feet, deep. The ore is "disseminated" and the ore-zone varies from 2 
to 18 inche!> in width, following roughly the strike of the surrounding 
rocks, viz., N . 25° E. with a clip of 60° S. E. 

Pits Nos. 12-15.-These four pits from which some" disseminated" 
ore was taken several years ago, are situated clo~e to the mill, but they 
have not been worked lately. Nos. 12, 14 and 15 were full of water, 
and the rocks at all were much decomposed, so that their structure 
could not be definitely determined. 

Pit No. 16.-The pit in which the most wot·k has been done lately 
i!:l the" Big Pit" No. 16 on the side of the slope to the south-west of the 
mill. The opening is about 70 feet long, running in the direction of 
N. 50° E. The south-east side is composed of a granite, which at the 
surface is very coarse graiLed and contains a large amount of felspar. 
The ore-band was found to slope gently towards the east showing folds 
of which the axes run east-and-west. The pit was sunk through thE 
deposit, which could thus be seen in section in the sides. On the eas 
face ore shows in section from 2 to 4 feet in thickness. It runs alon .. 
at the bottom of the pit, and then turns up almost perpendicularly fo 
about 12 feet, when it suddenly narrows to about an inch, twisting t 
the south into a horizontal attitude for several feet. It then graduall~ 

widens and reassumes a perpendicular position. A small graphite
bearing zone can be followed all along the north-west side of the" 
opening where it is underlain by the granite and overlain by the rusty 
gneiss. A few feet to the east of the main opening a shaft has been 
sunk 35 feet, which shows a continuation of the graphite zone towards 
the mill. The ore is "disseminated» as in the main pit. The shaft 
is about 8 feet in diameter. 

Pit No. 17.-To the south-west of No. 16 and at the brow of the 
southern slope of the same hill towards Donaldson Lake, pits Nos. 17 
and 18 have been opened. No. 17 is about sixty feet long and varies 
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in depth from twenty to forty feet. The ore is "disseminated" and 
the ore-body varies in width from two to three feet, dipping steeply 
towards the west. The exposed surface of the ore is much decom
posed and forms a loose ochrey sand. The gneiss to the west of the 
deposit has a strike of N. 25° E. dipping westerly at 70°. 

Pit No. lB.-Pit No. 18 is an open cutting to the south-east of No. 
17. It is about thirty feet square and from ten feet deep at its 
southern extremity increasing to thirty feet towards the north as it 
runs into the hill. The rusty-weathering gneiss is . the principal rock 
to be seen at this opening, but both it and the ore·zone are so much 
decomposed that the s trike and dip could not be determined with any 
degree of certainty. 

Walker Mine. Wctllcer jlfining Company.-The works of the Walker Mining Com-
pa.ny are situated on the southern half of lot 19, range VIII. of 
Buckingham, seven miles to the north-west of the Canadian Pacific 
Railway station a t Buckingham. The mill is well located in the 
valley of a small stream, which gives a constant supply of water for 
boilers, buddies, etc. The method of working the ore is a wet process. 
After crushing and stamping, the ore passes to the buddIes. The 
final separation is made dry, by bolts, etc. 

Thirtyone pits or openings noted were numbered from the north
east towards the south-west. 

Pit No 1.-In the northern half of lot 19, range VIIL, a small 
deposit of pure graphite was found, eigh1jeen inches square with two 
small veins leading from it. A shaft was sunk eight feet deep, at 
which depth the graphite gave out and the sinking was discontinued. 
An exposure of white crystalline limestone was found a few yards to 
the N. E. of this pit. 

Pits Nos. 2 to 6.-These are small prospecting openings showing 
some rich "disseminated" ore in rusty-weathering gneiss. 

Pit No. 7.-An opening five feet square and three feet deep, in 
which several small vens of pure graphite occur. 

Pit No. 8.-This is the largest. pit on the property. The pit lies to 
the west of the mill with which it is connected by a tramway 1100 
feet long. A drift has been run into the side of a hill, in which the 
tramway has been laid for sixty feet. This leads into a large chamber 
from which most of the ore that has been treated at the mill was 
obtained. The chamber is about seventy-five' feet long, from ten to 
twenty feet wide and from twenty to thirty feet high. The ore is a 
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rich" dissemitlltted" graphite and OCCut's in a gabbro for the most part. CfRAPHl'n;. 

Small piL1'.cl1eS of pyrite are fl'equently found in this gabbl'o. On the 
nOl'th side of the pit a mass of c1'Y"talline limestone was found, asso-
ciated with which wa.s graphitic gneiss weathering I·usty. All the 
rocks itt thi;; pit fl.re much contorted. 

Pit iYO. D.-This is a shfl.llow stripping one hundred and twent.y 
feet long down the ~lope of a hill to the south of No.8. The rock 
eneountered was lL ru,ty-weathering gneiss, rich enough in graphite to 
be worked as" "di'lseminated "ore. The opening was made on the a.pex 
of a small anticliuRI fold, and ore was found on both sides of the 
stripping. 

Pit No. 10.-1'0 the north·west of No.9 a small pit was opencd 
sel'el'al years ago from which some pure graphite was taken. No wol'le 
has been dOlle here recently, and the graphite could not be seen in 
plRce. 

Pit No. 11.-'.I'he ore at this opening was pure gr:1phite, and was 
found spread 0 Vel' the surface of a granite mass rising abrupt.ly out of 
aswamp. Immediately to the north of t,his opening is a large mass of 
crystalline Iiml'stone, which can he followed almost continuously to the 
south shore of Devine Lake. The little rocky island in the middle 
of this lake is also limestone, apparently tt cont.inuation of the sfl.me 

banel. Thi~ SfLme limestone band was followed south between the 
groups 12 to 15 and 17 to 20. Beyond No. 20, there was an outcrop 
of limestone which WGLS thickly studded with inclusions. One of 
these inclusions was pal>Licularly noted. It was three feet long and 
from Olle to two feet thick, and was similar in structure and appear
ance to the mst)' glleiss so frequently founel associat,ed with the 
graphite. Around this inclusion was 'Happed a thick cOtLting of 
almost pure gmphile. 

-cros. 12 to 20.-Pits No. 12 to [5 inclusive are all RlDall prospecting 
openill~:; in rust.y-weathering gl'l1phitic gneiss, while No. 16 to 20 :1re 
smail openings on little veins of graphite with a little disseminated 
ore. 

Pit No. J31.--At No. 21 the surface drift has been I'ellloved, uncov
ering several small gt·aphit.e veins running in different directions 
through the I'llsty gneiss. 

Pits Nos. /]2 to ,97.-Nos. 22 to 27 form a group of pits on which con
sidemble wol'l< has been done. The dept.h of these pits .. anges froll1 
five to twent.y feet. The ore obtained was all pure vein-gl'aphite. 

Pit.~ ~N08. ~28 t? &'1.·-These rour pits are also openings on pure graphite 
veins, and iLt'e vel'y sill'lilnr to those of the last.-mentionecl gl·oup. The 
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best showing of pure vein-graphite seen on the whole property was in 
pit No. 2:3 . Here the vein varies in thickness fran1 fOllr to six inche.~ 
of pure graphite of the columnar variety. 

Genej'al Rema1'ks.-The properties of the North American Graphite 
Compflll)' and the Buckingham Compltny were so cover<::d by uncler
brusli, that it was hard to work out the geologica.l relations in lDrich 
detail. At the "Walker Mining Company's property, howev!)I', there 
are more clearings, and rock exposures are there mOI"e readily (1.ccessible. 
'1'he conntry is hilly, but in few placf's is it greatly elevated. Small 
valleys alternate with hills often seveml hundred feet high. The 
general trend of the small hill ranges on this property is nOl'th-and
south. The zone in which the gl'aphite is found has been traced (1.<':1'OS8 
the property of this company from the north-el.],st to the south-west, 
from Devine Lake to the north-east cornel' of lot 22, l"ange VII. of 
Buckingham. It is bounded on the north-west a nd south-east by 
bands of limestone which were tl"aced more or less continul)usly ttlong 
its whole cour~e. Beyond the limestone the usultl gneiss and massive 
granite of thE" Laurentian a re founel, free hom lilllestone fOI" the most 
part. 

Sillimanite gneiss is the prominent fea,ture of the graphite-bearing 
[·ocks. This gneiss in places becomes thickly impregnated with fl akes 
of graphite forming 11. gmphitic gneiss, which can often be worked as 
(1. "disseminated" ore of gmphite. This gmphitic enrichment always 
occurs, so far' I.],S observed, where the gneiss comes in contact with 
massive igneous rocks, such I1S gmnites and gabbros. The gmphite is 
not confined to the gneissic bands, but often extends into the adjacent 
l"oclc, as in the case of the" Big Pit, " No.8, of the "Valleer Mining 
Compa.ny, where it is found most abundantly in a gabbro, though it is 
~lso found in this pit in the gneiss. In fome places the gneiss is found 
lying flat, but generally it is much contorted, disclosing sharp, quicldy 
nlternating anticlinal and synclimtl folds. The" disseminated" ore often 
contains sllmll amounts of pyrite which on exposure to the atmosphel'e 
readily decompose, lU(1.king the rock disintegmte and imp(J,I"ting to it a 
["usty appearance. This will explain, in part at le,tst, why the gt"aphite
bearing rock at the surface is almost always more decomposed than the 
surrounding rocks. This fact is made use of by prospeetors who are 
always on the lookout for these much weathered bands. This decom
posed are when struck with I.], hammer 01" pick feels greMY, showing it 

steel-gra.y metallic streak of graphite, and cuts out like cheese, having 
lost its hardness and brittleness. 

In the case of the veins of pure graphite, the associated rocks are 
the ~ame as found with the" disseminated " ore, viz., rusty gneiss a nd 
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such igneom; rocks as granites and gabbros. These veins, in most of GIUPHl'fR. 

the instances obs0I'ved, "'ere in an almo!>t perpendicular p08ition. 
Sometimes the vein eli vides up into several smaller veins, and in this 
case it seems to be the granite that is cut into, and the rock included 
between the veins is a very pure bluish-gmy transparent or tmns-
lucent felspill'. The pUl'e vein-graphite ~olOetimed has a flaky struc-
ture, but is generally fibrous or column",r, the fibres running across 
the vein at right angles to the walls. Thc gmphitc fOlHle! in these 
veins is ;.dmo.st free from impurities. 

A few small crystals of apatite were foundut the pure graphite pit 
of the Buckingham Company (No. 10), and also at a similar pit of the 
Walker Mining Company. Otherwise, where vcr apatite was found in 
more cOllsiderable quantity, the rocks were ellti['ely different in cha
racter from those al ways found in association wit,h the graphite depo
sits. 

A tmp dyke was noted at the entrance of Pit No.7 of the North 
American Hraphite Company, running east-and-west, 8,nd was I1gain 
seen Oil t.h e I'oad to the east. A sirnilur exposure was found in front 
of the Dlill of the Buckingham Compl1ny, possibly a continuation of 
the same. The only trap dyke found on the ,\1ill1lker Mining Comp(),ny's 
property was 011 the southern shore of ::.YfcLean Lake, on lot 10, range 
IX., Buckingham, but this was quite beyond the rock~ in which the 
graphite deposits OCCUI'. As far as could be determined, therefore, 
these dykes do not appeal' to have a.ny necessary connection with the 
graphite deposit,s. 

GYPSUM. 

The mining of gypsum in Cu,n ada dUl'ing the yeiLl' 1897, has been Pl'o<lnctioll. 

still confined to the pl'ovince~ of New Brunswick, Novl1 Sr;otia and 
Ontario. According to the retums received from the various oper-
atol'S, there was produced last yeaI', including the various products, 
viz., crude gypsum, calcined plaster, land plaster, plaster of Paris and 
terra alba, a total of 239,691 tons, valued at $24-1,531, as compared 
with 207,032 tons and $178,061 in 1896. The increases were 32,659 
tons or 15'7 pel' cent, and :$66,47001' 37'3 pel' cent respectively, the 
greater increase in the value being accounted for by the larger propor-
tion of the more highly manufactured material, plaster' of Paris, 
included in the 1897 total. 

The statistics of produdion fot' the past twelve years <.Ll'e gi yen in 
Table 1, below, and a column has been added showing the average 
price pel' tOll for each year. In considering these <tvemge pl'ices, 
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however, it must be remembered that each year's total is made up of 
products of different values, so that the average price would vary not 
only with the market price of the material, but also according to the 
proportion of the differently valued products entering into the total. 

TAllU; 1. 

GYPSUM. 

A ~:-:UAl. PllOlllJC'1'I0r;. 

-1-' 
I 
! 

~-. ~-.-----.. ~ 

: Ave!·:tge " TOllS. Vnlup. pnce 

1-----·_- ----- ._---! - --- - ~~~~: 
i 188G ... 
: 188'7. 

i I I 

1888. 
1889 .. 
1S()O ... . .. . .. . ... . 
l il!)1. 
18!12. 
18!l3. 
1894 .. 

. 1895. 
I 18g6 
I 

]G2,OOO I 

154, ODS 
175,887 
213, 273 
:!.2n,50!J 
203,605 
241,041' 
192,568 
223,63] 
226,178 

I 207.032 
I 

8178,742 
157,2;7 
179,::193 
205,108 
194,0~3 
206,251 
241,127 
196,150 
202031 
202:60S 
178,061 

S l. [(I ! 
1.02 
1.01 
n.nB 
0.S6 
1.01 
1.00 
l.02 
O.!JO 
0 .8U 
0.S6 

!. . . .. - -- - -- . --.-~-.- ------ - -- -_._---- , 

'1 {NOV" Scotia ... ' . 
1897 N ew Br\lll~wi ck .. 

Ontario .. ....... . 

I Total, 1897 .. . 
I 

.. 1 
I 

155,572 
82,658 

1,461 

~39.691 

121,754 
l1S,l1() 

4,661 

0 .78 
1. ·13 
3. 19 

8l.02 

So far as the producLion of 1897 is concerned, somewh at more 
detailed information is available, a nd the output of the various pro· 
duCtF, together with the average pri:e pel' ton of each, may be stated as 
follows :-

P roduct. 

Crude gypsum. . . . . . . . 228,416 
Calcined and land-plaster . . .. 1,956 
Plaster of Paris and terra nlba 9,319 

239,691 

V'l.lue. Value pel' Ton. 

8187,918 SO 82 
~,753 2 43 

51,860 5 56 

:iii244,53 1 ~l 02 

In connection with the abuve production, a considemtion of the 
laboUl'-cost may be of interest, though, unfortunately, a lStatement of 
the actual amount paid in wages is not available. Few, if any, of the 
quarries are worked during the whole year and many of them for a 
few months only. If then the work of a man for a month be taken 
as It unit, the labour cost may be stated as about 5,748 units, which 
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is equivalent to saying that the mining of the gypsum would require GYPSUM. 

the labour of 497 men working continuously during the year. 

Table 2 is given as supplementing Table 1, and shows the annual 
production by provinces. Nova Scotia, it will be seen, has by far the 
largest output, although in point of value it is very closely approached 
in 1897 by New Brunswick. The production in Ontario is compara
tively small. 

CALENDAR 
YEAR. 

----

1886 ...... 
1887 .. ... 
1888 .. 
1889 ..... 
1890 . ..... 
1891.. .... 
1892 . .. .. 
1893 .... . 
1894 ..... . 
1895 .. 
1896 . .. . 
1897 ...... 

TADU'; 2. 

GYPsmr. 

ANNUAL PRODllCTION DY PROVINCES. 

NOVA SconA. NEW BRUNSWICK. ONTAlUO. 

------ ._-- --- -----

'rons. Value. Tons. Value. Tons. Value. 

--- --- ---- ----- ---

$ S S 
. . . . . . . . . .... .. ... . . .. . . ... . .. . ... . ...... 
116,346 116,346 29,102 29,216 8.560 11,715 
124,818 120,429 44,369 48,764 6,700 10,20°1 
166,025 142,850 40,866 49,1301 7,38i 13.128 
181.285 154,972 39,024 30,986 6,:WO 8,075 
161 ;934 153,955 36,011 33,996\ 5,660 18,300 
197,019 170,021 39,709 65,707 4,320 5,399 
152,754 144,111 36,916 41,846 2,898 10,193 
168,300 147,644 52,962 48,200 2,369 6,187 
156,809 133,929 66,949 63,839 2,420 4,840 
136,590 111,251 67,137 59,024 S,305 7,786 
155,572 121,754 82,658 118,116 1,461 4,661 

TOTAL. 

- - ------

Tons. Value. 

"- "- ---
8 

162,000 178,742 
154.008 157.277 
175,887 179,393 
213,273 205,108 
226.509 194,033 
203,605 206,251 
241,048 241,127 
192,56ll 196,150 
223,631 202;031 
226,L78 202,608 
207,032 178,061 
2S9,691 241,531 

The exports of crude and ground gypsum are given in Tables 3 and 
4 respectively. Comparing with Table 2 it will be immediately evident 
that a large proportion of the product of Nova Scotia and New Bruns· 
wick is exported, the crude material being sent to the United States 
to be manufactured into plaster of Paris, etc. 

Production by 
provinces. 
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TABLE 3. 

GYPSUM • 

. ExPOH'l'S 0],' CRUDE GYPSUM. 

NOVA'SCOTIA. NllW ONTARIO. Calen- Bl,lUNSIVIOK. 
d~1' ------- - - -- -- - ---

Year. Tons. Value. ~n~_1 Va~ Tons. Value. 
------ - - -

1874 67,830 8 68,164 ....... .... .. .. . ..... . ... . .. . 
1875 86,065 86,193 5,420 S u,420 .. ' ... '" . '" 

1876 87,720 87, 590 4,925 6,616 120 S 180 
1877 106,950 93,867 5,030 5,030 .... . . . . . . . . 
1S78 88,631 76,695 16,335 16,435 489 675 
1879 95,623 71,353 8,791 8:191 579 720 
1880 125,685 111,833 10, 37i5 10,987 8,5 1,240 
1881 110,303 100,284 10,310 15,025 657 1,040 
1882 133,426 121,070 15,597 24,581 1,249 

1,
946

1 1883 145,448 132,834 20,242 35,557 462 837 
1884 107,653 100,446 21,800 32,751 G88 1,2M 
1885 81,887 77,898 15,1-10 27,730 525 787 
1886 118,985 114,116 23,498 40,559 350 538 
1887 112,557 106,910 19,942 39,2fJ5 225 337 
1888 124,818 120,429 20 50 670 910 
1889 146,204 142,850 31,495 50,862 483 692 
1890 145,452 139,707 30,034 52,291 205 256 
1891 143:i70 140,438 27,536 41,350 . 5 7 
1892 162,372 157,463 27,48R 43, 623 1 ..... ....... . 
18U3 132,131 122,556 30,OG1 36,706 ...... - . .. . .. 
1894 110,569 111,586 40,843 46,538 . . ........ 
1895 

133,
369

1 
125,651 56,117 67,59~ . . .. ....... , 

189G 116,331 109,054 64,946 77,535 ...... ...... " 

189'1 122,984 116,665 66,222 80,485 , .... 

- - - - --- --_ . 

TARLE 4. 

GYPSUM. 

EXPORTS OF GROUND GYPSU~r. 

Calendar Year. Nova Scotia. Brl1~:;;ck. Ontario. 

:') S S 
18!J0. ... . . . .. .. . . " ........ 
1891 ............. ... . . .... ... . . ..... . . -" 

1892 ..... .... ... .... " ... ............ 
1893 ..... ... .... 

TOTAL. 
- ----

Tons. Value 

---

67,830 S 68,1 64 
13 
86 
97 
05 
64 
60 
49 
97 
28 
51 
15 

91,4t;5 91,6 
92,765 94,3 

111,980 98,S( 
105,455 93,8 
104,993 80,8 
136,935 124,0 

m:~~g i 11(;,3 
147,5 

166,152 I 169,2 
130,141 I 134,4 

97,552 ' 106,4 
142,832 / 155,21 
132,724 146,54 
125,608 I 121,38 
178,182 194,40 
175,691 I 192,25 
171,311 I 181,79 
189,860 201,08 
162,192 1 159,26 
160,412 158,12 
189,486 j 193,24 
181,277 ]86,58 
189,206 197,15 

3 
2 
9 
4 
4 
5 
G 
2 
4 
4 
9 
o 

-----

Total. 

S 
105 
588 

20,255 
22,132 

1894 .. ... .... .... 2,124 17,930 . . . . . . . . . . . . 20,054 
lil95 ..... 3,364 18,827 42 22,233 
1896 ........... .. 1,270 19,246 751 21,267 
1897 .............. 1,655 5,024 84 6,763 
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The impol'ts of gypsum and plaster of Paris into rlanada have GYPSUM. 

fallen away considerably during the last few years, and are very small 
compared with the production. The figures are given in Table 5, 
below:-

'l',mT,K 5. 

GYl'f;UM. 

IMPoR'rs o~' GYPSU~l, E'n'-

-,-. --- - 'I:---c-r-U-d,-, ·G--y-P-SI-1D1-. ----.1'- Gl'Ound Gypsum. I Plaster of pal'i~~- I 
Fiscal yea,r· I--------- ------ --------1 

i T OilS. I Value. I PoundR. I Value. Pounds. 1 Value. 

- - !-- - I--"--I-.. --~-- ---
1880 , .. . 1 1,854 1 83,203 1,606,578 1 1) 5,948 I 667,676 I 8 2,376 
1881.. ..... 1 ],7S1 I 3,442 1,514,714 4,676 I, 574,006 2,864 
1882 .... . . I 2,132 3,761 75\1,460 I 2,57? I 751.1~7 I 4,18~ 
1883 . , I 1,384 3,001 1,017,905 2,57\1 , 1,448,600 7,861 
1884 .... ,. I , .. ,.... I 3,416 687,432 1,93G I 782,920 I 5,226 
Ul85.. 1,353 i 2,354 I 461,400 1,177 689,521 ·1;809 
1886 ", .1 1,870 I 2,429 1 224,1191 675 $20,273 5,4(>3 
1887. , .1 1,557 I 2,4!i2

1 

13,266 73 'I 594,146 \ 4,342 
1888, .. ' 1,236 II 2,l!J3 106,068 I 5G8 942,338 6,66~ 
]889 , . . 1,360 2,472 74,390 I 372 11,]73,996 8,513 

1
1890, . . 1,050 I 1,928 434,400 , 2,136 I 693,435 1l,004 
1891. . S76 640 36,500 I 215 1,035,605, 8,412 
1892. 626 1,182 1 310,250 I 2,149 1,16G,200 5,595 
1893, 496 1,014 140,830 I' 442 1 :352,130 3,143 
18!l4 , 1,660 23,270 Hl8 I 422,700 2,386 
1895. ' G03 960 20,700 'I 88 259,200 1,619 
1896 . , ' 1,045 848 ,04,500 198 I 2n7,000 2,000 , 
1897 . . . i , 772 .. 45, 000 ] 23 , t969,900 4,489 i 

". 150 brls. t il,233 brls. 

Deposits of gypsum are numerous in Oanada., but often too re
mote from means of communication to allow of being worked econo
mically. When pure, gyp8um is burnt for plaster of Paris, and when 
impm'e, its ooly use is as land-plaster. The market for this low grade 
is necessarily local, as the value of land-plaster cannot bear high freight 
charges. 

NOVA SCOTIA. 

Impol't,~. 

The deposits of Nova Scotia occur in the Lowel' Oarboniferous for- Nova Scoi-ia. 

mation, in thick beds, often associated with limestones. The deposits 
often attain a thickness of sixty to one hundt'ed feet, forming high 
cliffs. All the work is done by open quarrying j drifting needs not be 
resorted to. Gypsum is widely distributed throughout the province, 
but only the deposits which are most favourably situated for means of 
transportation are worked, the most important prodncers being in 
Rants county. 



GYP8Ull. 

Nova. Scoti ... 

::\'{<w 
Bruns wick. 
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The main deposit.s of the province are: 

Hants County.-Windsor and Cheverie. 

Cnmbe1'land Connty.- . Pugwash, Wallace Harbour, Ri vel' Philip. 

Cape Breton lsland.-Gypsum deposits form high cliffs at several 
places 011 the shores of Bras d'Or Lake. 

Victoria County. ·-Baddeck Bay, Port Bevis. 

Other deposits have been noted in the counties of Pictou, Oolchester 
and Antigonish. 

ANALYSF.S 010' GY PSUM RocKS. 

NOVA SCOTIA. 

L I't SulpllllllC L' I " 'atel'. Ca.rbouic 
P l'''' 1 y. Acid. llne. vv Acid. 

--~---------I-----
B"ddeck B,lY, Vic. Co. I '1~~~ ! ;12:~~ i 20<J3 ,.47 (1) 
iII a bou .... .. . ' .... . . 4,) , ;) 31 , ;) .. .. . 'I triCe (2) 
\Yent\\' ol't,h, Ha,nt, CO. ' I' 40' 2S 32'72 I 20',lS '25 (3) 
\Vinclsor ". ' 46 ' 12 32'47 I' 20'62 (3) 
NewpCI' t " .. ! 46' 25 :)2 ' 38 20' 20 (3) 

I , ______ .... ___ ._ .. _._ .... _. __ .. .. i_ -_ .. _-

(1) Prof. Ch(tpma.n, 
(2) Mr. F . T. Shutt, E xperimental J~arm , Ottawa. 
(3) Nova Scotia Mines Report, 1892. 

NEW BHuNswICK. 

The deposits of N ew Brunswick occur, like the Nova Scotia ones, 
in the Lower Oarboniferous. They are practically confined to the 
southern part of the province. 

The most important occurrence is at Hillsborough, in Albert county. 
This deposit was opened nearly forty years n,go, and has Leen worked 
evel' since more or less actively. Another rleposit of excellent quality 
occurs a t Fawcett Brook, 'Vestmorla.nd county, two a.nd a half miles 
north-west of Petitcodiac station. 

Gypsum deposits form cliffs on the shore of the Tobique River, 
Victoria county, some being one hundred n,nd thirty feet high, These 
are the only ones in the northern part of the province. They consist 
of aJternating bands of pale green and of reddish coloured materials 
with small beds of purer gypsum. This occurrence is greatly inferior 
to the Hillsborough deposit in purity, and is used for land-plaster. * 

" Report of Progress GBot Surv. Can., 1885, p. 30 G. 
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Other extensive beds have been noticed in Sussex, Upham, and GYPSUM, 

Salisbury. All these, however, have proved less pure than the I-Iills
borough deposits. 

QUEBEC. 

No gypsum deposits are worked in this province. The only economic 
occurrences known are on the Magdalen Islands, in the Gulf of St. 
Lawrence. They are referred to in the report of the Geological Survey 
for 1880. They are well exposed along the sea-shore, and pure mate
rial could be obtained from them. 

The main deposits have been observed at Amherst, Grindstone and 
Alright islands. 

ONTARIO. 

Gypsum occurs in S.W. Ontario on the Grand River, and in northern 
Ontario on Moose Hiver"-. 

The deposits of S. "V. Ontario occur in the Onondaga formation, and 
are found interstratified in many cases with argillaceous dolomites. 
Those on Grand River are the only ones which have been worked to 
any extent. They consist of seams, about five feet thick, which are 
usually more or less lenticular. 

The greater part of the production is converted into plaster of Paris, 
a very appreciable quantity being used in the manufacture of the pro
duct known as "alabastine." 

IRON. 

Quebec. 

Ontario 

IRON 

The production of iron ore in Oanada in 1897 was but 50,705 short Production 

tons, which, by a reference to Graphic Table A, below, will be seen to 
be the smallest recorded_ The value of the above production at the 
mines was $130,290. Oompared with the production of 1896, viz. 
91,906 tons valued at $191,557, the decrease was 41,201 tons, or 44'83 
per cent and in value $61,267 or 31'98 per cent. The average price 
per ton of the ore mined in 1896 was about $2.08, and in 1897, $2_57 
thA increase of the latter year over the former being 49 cents, or 23'5 
per cent. 

On referring to Graphic Table A it will be seen that a maximum 
output was reached in 1893, when 125,602 short tons of ore were pro
duced; since that year there has been a steady decline. Previous to 
1890 the average price per ton of the ore varied from $1.80 to $1.94 
the subsequent variation has been from $2.03 in 1890 to $2.57 in 
1897. 

* Report of Progress Geol. Surv. Oan., 1875-76, pp. 321-322_ 
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Calendar 
Y ear. 

---

1886 

1887 

1888 

1889 

18DO 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

GEOLOGICAL SURVEY OF CANADA. 

IRON. 

Tons. Value. ANNUAL PRODUOTION OF ORE. 

Table A. 
------

69,708 -
$126,982 

76,330 

146,197 

~87 

152,068 

84,181 

151,640 

76,511 

155,3BO 

68,979 

142,005 

103,248 

263,866 

125,602 

299,368 

109,991 

226,611 

102,797 

238,070 

91,906 

191,557 

50,705 

130,290 - _ . 
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The production of ore by provinces is given in Table 1 from which it IRON. 

will be seen t.hat Nova Scotia has supplied much the la.rger proportion, 
ranging from 50 to 80 per cent, of the whole, though in 1897 it 
dropped to 46'15 per cent. 

l'rovince. 

TABLE 1. 

IRON, 

PUOJ)UC'l'ION OF ORE III PROVINOES, Production 
.. - - --,-------- . of are. 

1~~1_~~1~8~ ~~I~~~ ~~ 
Tons. I Tons. Tons. Tons. 'rons. Tons. 

- - - -------[--- - - 1--------
Nova Scotia. . . ... . . . " 14,388 43,532 42,611 54,161 49,206 53,649 
Quebec",.,"" "", .. ", ' ,,", 13,404 10,710 14,533 22,305 14,380 
Ontario, " " ,",' 16,032 16,598 16,8fl4 5, 000 
British Columbia . 3,941 2,796 8,372 15,487 ,",'" 950 

Total.", " , ' , ' . 
!-----------,----'-----'----~---.-------

1892. 1893. 1894. lSH5, 189G, 1897. 

Province. 
Ton~, Toils, Tons. Tons, Tons, Tons. 

,--------- ---- -- - - -- - - -- - '- - ---

i Nova Scotia, 
Quebec" ", , 

I Ontario"""" .. ,, " 
: British Columbia, 

! T otal 

! 
. I 78,2581102,201 89,379 1 83,792 58,810 23,400 
., 22,690 . 22,076 19,492 17,783 17,630 22,436 

. "2,300""1',325"" 'i,120' "i,222' 15'i&a U~g 
,I 103,248 1-125,602 \-i09, 991 102,797,'91,906 ~7051 

----------~-

The relative proportion of the output of ore by the different 
provinces in each of the last four years is showu ill i;he following 

table :-. 

Province , 189·1. 1895, I 1896, 1897, 

---_.---- - ' .-------- --- ---
% % % % 

Nova Scotia, ' .. . . . . 81'26 81'51 63'99 46'15 
Quebec ...... ". 17 '72 17 '30 19'18 44'25 
Ontario,. , . ' . .... .... ... , . " ", 16'62 5"16 
British Columbia", 1 '02 1'19 0'21 4'14 

--- .. ----------
100'00 100'00 100'00 100'00 

6 
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Table 2, below, shows the annual production of ore inN ova Scotia 
since 1876 :-

TABLE 2. 

IRON. 

NOVA SUOTIA :- ANNUAL PUODUC'l'ION 01'- OItE. 

Calellrlar Year. 

1876 
1877 . 
1878 . 
187H. 
lS80. .. . . . .. .. ...... . 
1881. .... . 
1882. 
1883 
1884 
1885. 

... .. · .. .. .. · .. 1 
. . . . . . .. . . .,. 

.. . ...... , .. . . . 

. . .. ... . .. , . 

1~6 . . .. ... . . ... . . . . ... .. . .. . 
1887 . 
1888. 
1889 ...... . . .... ........... . 
1890 ........ .. 
1891.. . ..... . . . . 
1892 ...... . . . . .. .. ... .. . . 

TOllS. 

15, 274 
16,879 
36,600 
29,889 
51,1% 
39,843 
42,135 
52,410 
54,885 
48,129 
H,388 
'13,532 
42,611 
54,161 
49,206 
53,649 
78,258 

1893 .. . . . .. . .. . . . . .. 102,201 
1894 . . .... . .. .. . 
1895 ................. ..... . .... .. . 

SH,37!J 
83,792 
:'8,810 1.S% ................ . 

1897 ..... .. ...... .... .. . .. . _. .... 23,400 

There has been a considerable falling away in the output (luring 
the last two years, the decrease of 1896 from 1895 having bcen 
24,982 tons, or 29-S per cent, while the production of 1397 is only 
39·8 per cent of that of the previous year. This fallin g away is to be 
accounted for partly by the lesser number ot furnaces in blast ~~nd 

partly also by the largel)' increased use of foreign ol'es by the Nova 
Scotia Steel Co. of New Glasgow ill their furnace at Ferl'ona. The 
lattel' was the only furnace in blast during the year in the province. 
Of the total ore charged, 52'7 per cent was mined in the province, 
a,nd the remainder, 47'3 per cent, imported. The furn aces of the 
Londonderry Iron Co. and the Pictou Charcoal Iron Co., Limited, 
were idle during the yeal'; the furnace charcoal kilns, pla nt, etc., of 
the latter company having been leased to the Mineral Products Co. 
of New York, who purpose making ferro-manganese. Additional 
buildings, coal kilns, elc., have been erected and the furnace is ex pected 
to be in operation at an early dute. Manga.nese is to be obtained at 
Hillsborol1gh, N.B., from thfl bog-ore deposits existing there and 
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having been compressed into briquettes will be shipped in that form IHO?;. 

to Bridgeville, N.S., for' treatment. 

TADl,E 3. 

IRON. 

EXPORTS 010' ORE. ExpoI"~s of 
_ . _ _ ,_ .. _____ ' • . __ . ____ ___ _ __ ._ _ _ ____ Ore. 

i . 

I OAl,ENDAH YEARS. I 
Province. 1_ . 189~_ 1-='1895. _I 1896. __ ~I - 1~97 . ,=~ , 

I Tons. ! Value. Tons. Value. Tons. VlIlue. 1 Tons. Value . j 
--·---- I---! --- --- --- --- ----- 1--- - - - I 

OnLario... . .. ; 231s 93. ...... . "1,033 S 1,911 I . . . I 
~uebec ... .. . '1' . 1 13'8131....... . ..... ..... I 1518 Z8G

I
' 

~I~~it~b~L~~: .:: . : . :: ':. :. :: . : .: . ..:: .'. : : .. : 1 • 

BriLish COlumbia'I_~~ ~881_ 1,571 ~ 3,909 __ . _._. _ __ ~:_--=~~ ---=:1 
Total.. '" ... 821,2941 1,571 S 3,909 1,033 81,911 ; 403 S 8111 

." Pl'ob",bly the product of the Pl"Ovince of Qnebec, shipped via. Ontario. 

The production of pig iron in Canada in 1897 iF< shown in Table 4, 
in which are given the statistics of the pig iron industry for the paot 
eleven years. It will be seen that a maximum production was reached 
in 1896, when the total output was 62,268 tons, valued itt an averitge 
value per ton of $13.74. In 1897 the output hitd fallen to 58,007 
tons, at an fwerage value per ton of $12.73, the smallest. value 
recorded.: the decrense being in quantity 9,261 tOllS 01' 13·77 per 
cent, and 7·35 per cent in the average value pel' ton. 
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Previous to 1896 Oanadian pig il'on was produced entirely from lllo",. 
native raw materials. . In that year, however, operations were begun 
by t he Hamilton Blad Furnace 00., at H amilton, which imported 
and used a considerable gU'111tity of ore from the United States ; the 
coke used in this fumar.e also had to be imported. In Nova Scotia, 
too, some N ewfo unclland and Spanish ores Wel'e used. The proportion 
of foreign ore of the total quantity used in making pig iron ill Oanada 
in 189G WitS 32'5 pel' cent, t his in 1897 had inc l'fO'ased to 51 pel' cent. 

'r..l.BU: ii. 

IHo~. 

E \ POH'I'S O F Iuo~ A ~ I) S'J'E.\'; L Goons, Til E PHOIl~CT OF C .I:<,\JJA. 

OALE",I) ,I H YE<\l( I S!)7. 

: Toto.Js. , 

S f; 8, S 8 1 8i8 
Ontario. . 1,112 379: SI,420.... 'j' 105,573' 25,6801 217,1 6'1 
Queb8c. . 9,339 !H71 36,331 Sl,3il1 182,H)7! 1,087,' 311,282 
Nov,\ Scotia .. . .. .... . .... . 2,540 4,627 3,238 18,2U1! 13,587 42, 193 

I New Brunswick.. . . . , 416 I , 1') ~66 i 285 12967 
I Prioce Edwal'rl I SJi\lld . '1 " , ' ''20 :: : : : : : : :::. ~'i517 I . " ,, 1 '537 
I Manitoba. " " " " . . """".". " ",, · """"·1 ::l ,45~ 1 613

1' 4,066 
I North -West Territol'ieo..... ,n1. . ............ ... _, 50, 48 414 I British Colnmhii\. . . .. 1,629 4 2 . . . ... i 2,3,')3 j 238 4,226 

: Total . .. . . -12-,-80-7 - 3-,-89-0 - 1-2-5,-38'0 -S4-,-61-91--32-4,i3i51-41-,-53-s,-n-92-,S-4-9 

-.-.---- .---.-----...!.--~-...!.--~--.-!........-~-, 

." i'daohinery, N.KS., sewing machines ltnd hal'dwnl'p., N. KS. 
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The imports of iron in its cruder forms are shown in Tables 6, 7 
and 8. These tables, as well as 9a and 9b following, al'e made up from 
the Trade and Navigation Reports and are for the fiscal year. 

TABLE 6. 

IUON. 

IMl'ol\~'S ()j,' htOK, Pro, SOHAl', ETC. 

\ 

P' I Char~oal Old and Wrought Scrap 
~::: _ ___ l~ _ron. _ __ ~~ron. ___ ~crap Ir~_, _ fLnd Scr~p S~~ 

__ --2~'\_~aIUP~ ~~~_l_va~e,.. Ton~l_va_~,~ns. - l~':~~ 
S S ! S I S 1880 23,159 (a) 371,9:;(; . ...... ... 928 14,042 .. ".. .. ... 

1881 43,630 (a) 715,997 . ' . _ . . 584 8,807. . , . . 
1882 56,5941 811,221 6,837 211,791 1,327 20,406.. . . . ,.. . . 
1883 75,295

1 
1,0~5,755 2,198 i.i8,~9,i .7?9 7,776 .. 'I" .... .. 

1884 49,291 003,708 2,89:\ 66,602 3,1.~6 44,223.. .. " .... .. . 
1885 42, :ml 545,426 1,119 27,333 3,552 4(;,275 '1" ...... . 
1886 42,463

1 

528,483 3,185 60,086 10,151 158,100... . .. . .. . . . 
1887 46,295 554,388 3,919 77,420 17,61:': 220,167 (b) 79 1,086 

1888 
1889 
1890 
1891 
1892 

I 18S3 

1

1R!H 
189~ 

I 1896 
I 1897 
I 

---- ---- ------ - --- - - - - - ·_ ·_- -----1 
Pig Iron, etc. (c) 1 

Tom. Value. 

8 I 
48,973 648,0121" .. " .. . ... .. 
72,115 864,752.. . . . . .... .. .. . .. . . . 
87,6131 1,148,078' . 
81,317, 1,085,929\ .. .. .. " .. " 
(;8,918 886,485 . . . . . . . . .. 

- - - --.~----- -- - --._- ----------, 
P'g I . I Charcoal I Cast Scrap 1 

I IOn. Pig Iron. 1 Iron. 
- - ,------- ---1- ----------.- -- -

23,293 
26,794 
47,846 
43,967 
32,627 

lons. 1 Value. I Tons. Value. I TOllS. I Value. 

-- 56'8:1-6~2'2:\-D~: -:f~~: I--7~;.~~~ 45,459'1' 
42,376 483,787 2, flOG 3t,96il 78 771f 80,850 

(d) 31,6371 341,259 2,780 31,171 1 643 ; -.1,3471 23,3901 
(d) 3~,m 3?4,5~1 . fl17 1 1~,n6 93: 741 (e)1~,607 
(el) 20,766 2.11,788 2,936 3;),373

1 

238
1 

1,3621' 1,903 
• 1 

(a) Comprises pip;-il'On of all kinds. 
(b) From 13th May only. 

297,496 
335,090 
678,574 
652,842 
433,695 

57'1,809 i 
369,682 
244,388 ! 
157,996 . 
93,541 1 

(c) These figures appeal' ill Customs reports under heading" Iron ill pigs, iron 
kentledg'" and cast scrap-iron." 

(d) Includes iron kflntl~dge. 
(e) Scrap-iron a.nd scrap-steel, old, a.nd fit only to he I'e-ma.nufactured, being part 

of or recovered from any ,'essel. wrecked in watel s slIbject to the jllrisdiction of 
Canada. 

Wroug-bt surap·it'on and scrap-steel, being' waste 01' rbiuse fit only to be re·manu
factnred, the same having been in actual USf., not to include cuttings or clippings 
which call be llsed as iron or steel without re-manufacture, ,me] steel bloom ends and 
crop ends of steel rai1F.L ,:»..';;11 1\ '. !tv 11.1 

Iron or steel, being pieces, puncbings 01' clippings of boiler plate or other plates, 
sheets or ba.rs of iron or steel, whether the same bave had the ragged or Cl'opped ends 
or edges sheared oft· or not, and crops from iron or steel l'A.il~ having both ends sawn 
01' sheared olI,.the same !lot having been in ltctnn.l use.. Rnd being fit for re-rolling' 01' 

re'lllfLnnfacturlllg only. 
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TABLE 7. 

IIlON. 

hlPOHTS OF F~;1l1l0-MANGANRSI~, ETC. 

... - --- -- ---- ._--- - ----,- - - - -, 

l<'is0l,1 Year. Tons. I Va.lu~ . 
I - - ------ ----.. - - ---·-- :--- -- i 

' 1887 . 123 I S 1,435 . 
"1888 .. . _ . 1,883 2!J,812 
·"1889 5,868 72,108 
"18\)0 . 696 18,895 
·' lS!)) . . ... . ... ". 2,707 40,711 
"'1892 1,311 23,930 
·"1893 . . . . . . . . . . . . . . . 529 15,858 
*18!14 284 0, 885 
tJ8!)(; . I 164 5,408 
r1S!)() . • • : : 652 12,811 
11897 426 (1,233 

," These amonnts include :-·f~-rro-manganese, feno-sil icon , spiegel, s teel bloom 
ends, floud Cl'OfJ cncl~ of steol rails, for the manufacture of iron 01' ,tee!. 

I Fel'l'o-,ilicon, spieg'eleisen and fe'·l'o·lllflongu.nego. 

TATlLJo: S. 

InoN. 

J,'fPOHT:-) : IHON IN StABS, BLOO)IS, Loops Ai\n PUDl>r.ED BAH::-i, F.'I'C. ·:f 

- - - ------,-- - --.!_-- _._.-

Fiscal Y ca.'. Cwt. Vallie. 

! -:~;.~ .-. ---.. -.. -.. -.-.. -. -~95,5~ 1 824<1,6:- i 

1 1881. 111 666 , 111,374 1 

I 1882. 203,888 I 222,056 . 
1 1883. 258, G:l9 269,818 
: 188·1. 25~,310 204,Oj5 
, 1885. 312. 32!1 I 287,';34 
I 1880.. . 273,31.6 I 248,461 

1887 .. . 1 ::;22,853 . 42l.,5fJ8 
1888 . .. 1 110,279 I 93,377 
~.'I ~e ' ~m 
1890 . . '1 15,041 '15.923 
1891 . . 41, 507 38,931 
1892.. . .., 64,397 56,IR6 
1!<\l3. . . . . 65,269 58/>33 
Ul~4. . . . . . . ... . . 50,891 45,018 
1895 ..... .. ......... ... 78,639 67,321 
J 896. . .. . . . . . 128,535 110.757 
1807.. . . .. .. .. . . .. .. . 56,560 48, fJ54 

. hon in ,labs, blooms, billets, Joop~, puddled bars, or othel' fOl'll1s J~"~ 'finished 
thfloll iron in b~r', and more [l,rhanced than pig iron, PXCP'J)t casting·s . 

InON. 

Im)':>ris . 
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Table'S Hct and 9b are intended to show the illJportatiol1s of 
pftrtially manufactured and of 11I0re highly finiRhecl iron a.nd steel 
goods respectively, though the di.~tinction e,;,mlloL be) very definitely 
drawn. 

Iuos. 

Ji'iscal Y ear lS97. 

I Swpdish J' )lled il'on rod!;:, under j inch in diameter 
and not less than 1.:/c. PHI' lb. vall", .... . .... . . Owt. 

Swedish rolled iron n:ull'ods nndel' half n·n inch ill 
diametel', fol' lTIanufa.ctnre of horse·shoe nails . . 

Switches, hog's, cros"ings anel intersentions for 
railwa.ys ..... . " .... ... . . ...... . ... . 

Steel rails weig-hing not less than ·'15 Ibs. pel' lineal 
ya.rd, for use in railwa.y tra<;ks. . . . . . 

Iron or sted railway bat's or rail s of any forHl, 
puncher! or not punched , N.E.S., for railways, 
which term for the purposes of this item shall 
include all kinds of ra.ilways, str~et railways 
and trannva.ys, even although thH Si.~me a1'e nSt:d 
for private I.JUrposes only, and even although 
they are not useu or in tended to be used in 
connection with t.he bU8ineS' of common CRrry· 
illg of goods at' passeng-ers . . . . Tons. 

Railway ·fi,h·plates anr! ti" .plates .. . . .. . 
Rolled iron or steel angles, channels, and other 

sectiom, weighing jes.~ than 35 lbs. per Iinea.l 
yard, N.E.S.... .......... . ......... Owt. 

Rolleel iron Ot' ,tee I angles, channels, and special 
sections, weighing not less than ;;0 Ibs. pet' 
lineal yarel . . . . . . . 

Rolled iron or steel beams, joists, girders, caltllnn 
sections, trough sections, a.ne! other bni Idillg or 
bridg'e Rtructlmti sections, weighing not les' 
than 25 Ibs. per lineal yard, and rolled iron or 
steel bridge plate not Jess than J of :tit inch 
thick 01' Jess than 15 inches wide, and fht eye 
bar bla.nksnot pllnche~ at' drilled ....... . .... . 

Iron ot'steel beams, sheets, vlates, angles and knees 
for iron, ste.e\ 01' compOSIte ships 01' vesseh . 

Locomoti vc and cur·wheel tires of steel in the 
t'ough............. . ...... . .. . ... . 

Bar iron, rolled or hammered; comprising rounds, 
squares, shapes of rolled iron not more than 
four inches in cliameter, and flats not tbinner 
tha.u No. 16 gauge, whether in coils, bundles, 
rods or bars, N .. KS .. . ... ... ............ .. 

Iron steel plates or sheets, sheared or nnsheureel, 

j QII:tntity. 

'1S3 

18,0~4 

1,202 

1,823,889 

-1.095 
3,22(; 

M .n6S 

140,740 

102,457 

31,654 

1),618 

74,373 

V".llle. 

1,0-18 

29,971 

~1,770 

1,HB,S5, 

82,3(H 
67,iill 

GO,UGO 

15G,Im 

120,508 

42,542 

30,212 

1:'19,212 

Rnd skelp iron or steel, sheared or rolled in 
grooves, and iron or steeJ of all widths thicker 
than No. 17 gauge, N.KS . " i 42,364 60,360 ! 

Iron bridg'es and structural iron 11'01 I, .. . 

Carriecl forward. 

Lbs. ! ~U,525 _ 19,:U7

1 

i .... .. .' S 2,267,293 
_ _ _ • _ _ ______ _ _ _______ _ ~ _ ______ . ~_' ___ . _ -_- . ___ 0 _ . ___ ._ 

. 
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TAlH.,; 0a COIL. 

IHO);. 

T.\{POH'l'::5 OF IHON AXU S'1'F.J,;[, (;·OO1)S. 

JCi;;cnl Year, 11597. Qnnntity. Value. 
I 

- - ----.-.--- - .-- ------.--- -- ------1- - -·-. 

Bl'ong·ht. forward . . 

Hoop iron, not exceed iug thrc('-eigh ths of .tn i nell 
i.n width, and being- L\o. ~?5 gauge or thfnnel'. 
u~erl for the IWmllfHGture of .ub"lnr rivets . . . . . 

Iron Or s teel hoops, band,; and strips, 8 inclle' nnc1 
les~ in width, No. "18 gnuge and thicker . 

11"Oll 01' ,ted She&t8, 0 1' other iron 01' stet' l of .tll 
widths, slw(,t iron, common or blrtck, sl\loothed 
polished. coated or g'a.lvani%ed, and Cn-nada 
plfttes, 1\0. 17 gauge ftnd thil1lwr, an d hoop, 
band or strip, iron or steel, N. KS. . . .. . . . .. 

Plough plfttes, monld boal'ds, land sides Aud other 
]lIMOS for Rg'riculturnl implrl1!ents, when cut 
to , ha[Je from rolled plates of .-teel, 1~ \It not 
moulderl, [lunched, pohshed 01' otherwise nl~nu
fncturec1, lLnd beiug' of II. grCll.ter ">,l,,e than ·l 
ctL ~lb ..... . ... ..... . . .. . 

Steel, valued at 2~ ct.s. pel' lb. nnel upwo.rds, fOl' 
man ufacture of skntes. . . . . . . . . . . .. .. ... 

I Steel for sa \\"s and straw cutters, cut to shape but 
not fUI·thel· nlll.nufnctul'ccl . . . . .. . . .. ... . . 

Steel fo), the ma"ufacture of hammers, "'''gt'I'S 
and auger bits, whel' imported by the lTlf1.nu
factlll'81'S of such articles, for lise in tlt eir fa c-
tories only . . . . . . . . . . . . 

Steel of No. 24 ,~nel 17 g·ll.llge, in s lteets G3 inc:hes 
lon g' and from 18 in"he3 to 32 inches wide, for 
the ll1nntlf>tctUl'e of t,ubular bow socl<ets, when 
illlpOI·t.ed by the mnnufacturers of such articles, 
for use in th~ir own factories only . " . . . . 

C"l1cible sheet steel, 11 to 16 gnl1ge, 2-.1,. to 18 inches 
wide, illlpOl'ted by um"ufactmer" of mower and 
1',~ape l·l<ni\'es for Tl)n.l1Ufactllre of such knh'es in 
thEir o\\'n factori es.. . . . . . . . . . . . . ". . 

Steel, rolled rods of, uuder .~ inclt ill dinHleter, or 
under .\ inch SCjlmrc, imported by knob or lock 
manufacturel's or cutlers for use exclusively in 
such manufactlll'e,s in their own factories . .. . . 

Steel of No. 20 gauge, and thinner, but not thinner 
than No. 30 ga.uge, to be useel in the man ufac
ture of corset steels, clock springs, and ,qhoe 
sh .. nk~ ; and flat wire of steel of No. Hi gaug'o 
or thinner to be used in the mnnufactlJre of 
crinoline vI' corset wi"e and dre~8 st.nys, when 
imported by the lmtnufactnrers of snch articles 
fo)' use in their factOl'ies, . ... . . . . .. .... . 

Steel of No. 12 gauge and thinmJl', bu t not thinner 
than No. 30 gauge, imported by l1l ~nufacturel's 
of buckle clasps and ice-cl'etlpers . . ........... . 

Steel for the manufacture of files, when impol'ted 
by fi le manufacturers f,)l' use in the; l' fnctorie,. 

Steel, chrome steel. . 

Carried fnl'wnrd ..... . . , , .. . . . , . . 

Cwt. 78 

15,250 

101,2Ho 

7,:lS7 

1,485 

10,117 

:1,039 

7,3:51 

7,:315 

225 

3,575 

469 

S 
2,2(;7,203 

316 ' 

23,816 

tll0,17i; 

37,13~ 

5,264 

59,884 

G,121 

\1,:380 

2G,2'W 

7~G 

15,20:1 I 
1,823 I 

I 
5,810 14,63G I 
1,028 5,141 I 

..... .. .... _8 3,2~3,2~ 

IlIol<. 

Imports. 
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Import"-

90 s G ICOLOGICAL SURVEY OF CAN,\DA. 

IHON. 

I:UPOHTS OF In ON AND STBEJ. GOODS. 

! Fiscal Y"HI', JS!17. I QtI,.antity . Iii YaluG. 

1----- ----- --··- ·- ------ --- --. - ----- --
f 

BI'Otlgh t fOl"Wltrfl 

Steel ingots, cogged ingots, blooms and "litbs, OJ: 

other forms lpss finislled than steeluars, N.KS. Owt. 
Steel bal's, rolled or h,unmered, comprising roumh, 

and squares, shftl(es of rolled steel nelt more 
th,m 4 inches in dIameter, and flats not thil11wr 
tha.n No. 16 gftuge: whethe,' in coils, uundles, 
rods or bars, N.E.S .................... . 

Steel plate, uni \'el'sal mill or rolled edge, less than 
thirty inches wide, and plates or 8heets of iron 
0" steel thirty inchGR wide awl over, and one
quarter of an inch lmd over in thickness .... 

"Malleable iron castings and iron or steel castings, 
N.KS. . ................... . 

Iron s3m] or globules ",nd dry putty for Inli'hing 
I g')as8 or "t"a-nite .. . . . 

lRoons of chilled iron Or steel 

__ Tot",) 

:'; 

.. ! 3,283,288 

17!J,574 320,704 

142,957 174,131 i 
i 2!l,82:3 97,721 f 

376 , 1,62·\ t 
G13 ' 1,846 I 

-. . -,-, ,-,~~ 3,821,852 : 
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TABLE 9b. 
IHON . 

bIPOR'l'S O~' IRON AND STEEL G OODS. 
- - ------ ----

l i'iscal Year, 1897. I Quantity. V".Ju ~. i 
_ _ _______ . ________ _ _________ .. _1 

S; ! 
Wire, covered with eotton, linen, silk or ot,her llU1- • I 

teria!. .. .. .. ... ...... .. .. Lbs. 584, G56 62,10G 
\Vire, ga.lvfl,nized-iron, Nos. 6, 9, 12 and 14 gauge, 

when imported by makers of \Vi"e fencing", for 
use in their factories only. " . .... ... . ....... Cwt. 

Steel wir", Bessemor soft drawn spring, of Nos. 10, 
12 and 13 g~uge, reSI)(,ctively, and homo steel 
spriug wire of Nos. 11 and 12 gaup-e, respect-
ively, when imported by manufacturers of wire 
mattresse;;, to be used in their own factories in 
the mauufaetur6 of such articles 

Wire of all ki nds, N.1~. S ..... .... ... . 
'Wire rope, of iron or st.eel, N.O.P .. ............ . 
vVire of ir01l or steel, No. 13 and 14 gauge, flat-

tened and <'orrugated, used in connection with 
the wire grip a.nd champion nailing' machines 
for the manufacture of boots and "hoes and lea· 
ther belti ng. . . . . . . . . . . . . .. ....... Lbs. 

Wire rigging for ships and vesRels . . .. Cwt. 
Wire fencing, barb<;d, of iron 1)1' steel. . . . ... Lbs. 
\Vire fen cing, buckthorn, a.nd strip of iron or steel 
Steel st"ip and fl at steel wire when imported into 

Canada by manufacturers of buckthorns, plain 
strip 01' other ff!)l eing-, anel sa.fcty barb wire 
fencing for use in their own fHctories in the 
mll.ll ufacture thereof .. . Cwt. 

\'7 ire, crucible cast s teel. .. " . . Lbs, 
Bar alld ronnd ruds, ga.]vani7.ed . .. .... . .. .. . . .. Cwt. 
Chains, iron or steel, -fu of an inch in diameter and 

over, ... ... . 
Chaius, N.E.S . . ... 
l"or~ings of iron alld steel, of whatever sbape Or 

fHZ8, or in what(?ver stage of Inan ufn.ctU1'8, N. 
E.S ... . .. ... ...... , .. ...... Lbs, 

Nails, 8pikes alld shea.thing- na.ils, composition .... 
Naib aud spikes, wrought a.nd pressed, galavnized 

or not, horse-shoe nails, t1nd a ll wrought·iron Or 
steel t1l1d other nails, N.E.S., a.nd horse, mule 
and ox-shoes ' .. . .. .............. . 

Nails fl,ud spikes, cnt, including railwl~y spikes ... 
Nails, wire........ ... . . .. . _ . .. ..... . 
T,wl<s, shoe, ~ 07.. to 4 oz. to the thousand. . . . . . . . M. 
Cut t.ael,s, brads or sprigs, not exceeding 16 0>'. to 

th" thousand .. . . . . . . . . . . .. ... . . .. ... " 
Cut tacks, exceed in!\, 16 o~. to the thousand . .. . Lbs. 
vv i'ought Iron or st eel nuts anel \vRahel's, iron or 

steel rivets, bolts with 0,. witbout threads, nuts 
and bolt blall ks, T anel strap hinges and hinge 
blauks, N .KS ....... . . .. . .... .. . . .. . 

'Vrought iron or s teel nuts ltnd washers, iron or 
steel ri vets, bolts with 01' without threads, nut 
>tnd bolt blanks, less than three-eig'hths of an 
inch in diam~ter .. ...... .... .. ...... . 

Screws, iron and steel, commonly c" lled "wood 
~crews" :-

2 inches ",nd over in length .. 
1 inch and less than 2 inches. 
L ess than 1 inch ... 

43,859 

1,853 
84,274 

S,Ul5 

43,374 
2,388 

5,034,499 
:33,090 

1,413 
328,Ot8 

55 

25,720 
5,389 

762,473 
54, 862 

609,528 
,168.478 
749,044 
36,H4 

53,052 
22,738 

D03,G2:l 

277,15!J 

21,'i13 
15,662 
12,819 

(ii{, 672 

5,049 
1:'13,762 

39,313 

5 106 
12;548 
80,467 

868 

2,095 
22, 694 

247 

0[i,6Wf 
12,357 

:j5,572 
4,3'17 

18,634 
!J,5:37 

14,705 
744 

2.,545 
1,233 

33,771 

13,717 

2,411 
1,581 
2,396 

IHOI\ , 

Import... 



IRor;. 

Imports. 

82 s r:EOLOGLCAL SUllVl,;\' OF CANADA. 

1',\ BI,],; 91)- Con. 

THoi'(. 

LI[POH'f" 0" IHox .. \:,>D S'r';~;L GOOlJs. 

________ ]"_i,,_C_a_I_Ye_"_,I'_, _lS_'!l7_. __ . __ ____ Ql1antit
y

.

1

i val:~_._ 
i::; 

Brough t forwa\'d. .. 
Tubing

I)oile1' tuiJes of wrought iroll or steRI, illcluding 
COl'l'llgn.ted tubes or fines for marine boilers .. "Feet. 

La.p-weldecl iron or steel tubing, t,hren.ded and 
conplecJ 01' not, one and one-quarter to two 
illches inclus ive in dia,meter, for lum excln
,ively in al·teRia.n wells, petroleum pipe lines, 
ancl petrolmlm refineries. . . . . .... . .... . . 

Tube.;, not welded, not more than 1·: inehes in 
diamet.,r, of roll ed s ted .... . ..... . 

Tubing, wrought iron or 8teel, thl'ea,ded and 
coupled or not) over 2 inches in dimneter . .. , II 

Othel' wrought iroll or steel tubes or pipes.. . Lbs. 
Roll~d iron tnbes not welned, under t·, inch in dia

lneter, ang'le iron 9 and 10 ga.ug-e, not over l~ 
inch wide, iron tubing- lacqnered or brass cov· 
ered, not over 1~ inch dia.met",r, all of which 
are to be cut to lengths for (".he mannfacture of 
bedsteads, and to Lo used for no other pnrpose, 
when imported (01' the manufacturers of iron 
bedsteads, to be usee! fOI' these purpose, only, 
in their own factories . . . . . . . . . .. . .. ..... Owt. 

Oast.-iron pipes of every description.. . " 
1<'ittings of wrong'ht iron or steel pipe. . . Lbs. 
Tools and implements-

Axes of all kinds, N. E.S . . 
Sa\vs. . . . . . . ... . . '. .. . ... . 
Oal'pentfn's', coopers', ca binetma.km·s' and all 

other mGChallics' to ',ls, N.:KS. 
F iles (lnd rasps ............................ . 

Picks, ma.ttocks, gru b hoeB, ,,(hes, hatchets and 
eyes or poles for same. .. . . .. . 

Tools of all descriptions, N.E.S .... . ... . . 
Track tools, wedges, crow-bars ,l,nd sledges .. .... . 

Dor.. 
S 

Forl<s, table, cast iron, not handled, ground 01' 
otherwise m,-"nufactul'ed ... ... .. .. : ... . . ,. No. 

Knife blades, 01' knife blanks, in the rough, for use 
by electro-platers.... . .... . . .. .. . . .... . . S 

Manufactures, tLrticles or wares not specially enu
merated or provided for, com posed wholly 01' in 
part of iron 01' steel, and ",heth€!· pm:tly 01' 

wholly mannfactlll'ecl. . . .. . . . .. .. '" .... 
P en knives, jack knives ".nd pocke.t knives of all 

kinds. . ......... .. . . ... ..... . ........ . 
Table cutlery, N.E.S ........... ... . ... . 
All other cutlery, N.E.S ........ '" 
Muskets, rifles and other fire-arms. .. ... .. . . . . 
Needles, tit·wing machine, and all other, N.O.r . . 
Ne~.dlp.s, knitting· ............ . . . ............. . . 
Surgical and dental instruments .............. . . 
Hardware, , ·iz. : Bwlders', cabinetm,-"kers', uphol-

stel'ers', h,U'ness makers' and saddlers', includ
Ing curry com bs, carriage ha.rdwa.re, &c.. . . . .. 

Scales, balilTlcPs and weighing beams .. 

Canied for\\'s-rd ... 

" ',', 1,534, '190 

355,632 

864,74.5 

1,970,82!) 
6,5-18,488 

4,610 
28382 

1,471;999 

7,753 

103,482 

.. I 
1 
[ 

.. . .... '1 . .. . . ... . .. 
.... .. .. ... 
.. .. . ... '" 

I 

G42,174 

!12,605 

21,919 

103,865 

169,OG6 
135,323 

8,988 
H4,103 
(is,861 

33,021 
77,363 

199,439 
52,688 

9,127 
66,561 

0,213 

862 

1,226 

728,180 

84,764 
58,862 
87,728 
93,015 
34,376 
1,922 

49,941 

'" .. ". 289,435 
'~:':"":' .: _.'" _ 24,037

1 
." ... . . S 3,174,664 
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'rAllI.1>: %-0011-. 
IRON. 

IMPORTS 01" InON AND STEEl, GOODS. 

I 
. - '- T "-"''' ---

l~iscal Y eat', 18l)~. I Quan ti ty. "n,llle. -.---.- - ---- - -1-"---'--~-
I 

3, 1;:, GG4 Brought fonnwd i 

Skates, of all kinds . . .......... " .. Pairs ' I! 
Stoves.. .. .. .. . .. . 8 
Butts and hingps, N,E.S. ..' ... 
Cast iron vessels, plat~8, .tove plates and irons, I 

sad irOlm, hatters' irons, tailors' irons. . I 
Locks, of all kinds .. : : . 
S",fes, and dool'S for safes and va.nlts.. .. .. 
"\Vare--stamped tinw(\,l'e, japanned-wa.re, galva- I 

nized iron ware, including signs made from 
th(:se materia.j~. . I 

vYare, enaillell"d iron Ot· steel w,we, inducling sign" I 
and letters ,mamelled on allY me(.al and gran ite 
or agate ware. . . . I 

Machines and machinery, &'c,: 
Windmills. . . . . . . . . . . . . No. 
Fn.nning wills 

Portable machines : I 
Hor3C-pOW{-' l's . ..... , .. . .. 
Portable steil-ill·engines , , ' . , , . 
Portable s",w mills and planing' mills, .. , 
Threshers a·nel separator>, ' 
All other portable machines 
Parts of above articles. 8 
Sewi.ng· maehines, or parts uf. No. 
iYJachines, type·writing '" .. , , ' , , , ' " 

All other machinery composed wholly or in part of 
iron or steel, N,E.S .... , ...... , . ... .... , 8 

Agricultural implements, N.E,S" vi".: 
Binding' attachment~, . 
Culti vator" . , .. 
Drills, g'r"in seed ..... 
Forks, pronged, . 
Hal'l'OWf; ... .. .. . . " 
HaTV€st&rs, self· binding and without binders, 
H oes,., . , 
Horse mIles ... 
Knives, ha.y 
Lawn nlOwel'S ... 

Mowing machines. , . , . , 
Ploughs, sulky and walking, 
Rakes, N.E.S. 
Reapers, 

No. 

Scythes . ' , . ' , . , Doz. 
i'\pades and shovels, and spade and sho\'el 

blankR, and iron 01' steel cut to shape for 
the same, , , , , , .. , .. , .. ' 

Steel bowls, for cream separators., ,'" 
All other agricultural tools Or implements, 

N.I~.S............... ....... . ... .. 
Axles, springs and parts thereof, axle bfl.t·s a,nd 

axle blanks of iron or steel, N,RS . Lbs. 
Axle", springs and parts thereof, axle hal'S and 

axle blanks of iron ur steel, for railway or tra.w.· 

I 
1 .. " 

65,301 25,455 

369 
5 

,33 
48 
13 

WI 
:3,760 

:l,982 
1,~M 

-18 
2,850 
1,052 

36,760 
4,232 
1,D43 
7,004 

946 
7 

1,225 
2,754 
4,550 

11,038 
67 

4,041 

5,220 

528,631 

i 

6'7,724 
11,2!JG 

9,836 
i)!),563 
5,(;43 

:n,nii 

53,60G 

H;,148 
14.8 

4,424 
26,1l08 
1,81 1 

28,913 
G5,282 
2ii,136 

103,614 
GO,ti07 

1,336,517 

5,212 
19,820 
32,020 

8,078 
30,272 

203,231 
1,267 

16,377 
45 

3,064 
9,j,118 
75,680 

1,fJ.!2 
4,614 

17,854 

32,878 
35,435 , 

:,9,636 i 
22,610 I 

wa.y vehicles. . . Cwt. 

Ca.nied forward. 

7,304 ' 18,446 

~-. ,-, ,-. ,-, I s 5,761,351 
, J 

lito". 

Imports . 
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TABLE 9b-Con. 

InON. 

IMPonTS OF IRON AND STEEL GOODS. 

";~' Y,,,', 1897. I Q"'"';'~ -~'h''' -
----·-----------1----·---

8 

I 

Brought forward .. 

Engines, locomotives and parts thereof, for rail· 
~~... & 

mro. . . . .. .... S 
Other, n.nd boilers, N .E.ii. 
Fire extin~ui8hers .... 

Pumps, N.E.S .. " 
Pumps, stearn. . .. . . ...... ... ... ...... ....... No. 
Mining and smelting machinery which is, at the 

time of its importation, of a class 01' kind not 
manuf"ctlll'ed m Ca.nud" ... . ' . . . . . . . . . . . . . . . . S 

Anchors. . . . . . . . . .. . ... Cwt. 
Steol used in construction of arch bridge, O.C., 

July 8, 1896.. Lbs. 

Total. 

TABLE 10. 

InoN. 

5,761,351 

18 118,463 
250 

44,841 
5,9(;3 

184 
62,548 
24,860 

]28,780 
2,491 8,557 

3,193,720 66,095 
- --- - ---

.. ' ..... S 6,221,708 

IllPOH'£:; OF PIG IRON, litO" AND S~'Jo:EL GOO[)1;, wrv., FISCAL YEAH 1896-1897. 

RECAPI'!'UI.ATioN OF TAIll.ES 6, 7, 8, 9a ANO 9b. 

Tons. Value. 

1------_·_-_· 
Pip: iron a.nd il'(1Il kentleclge. 

" charcoal .. .... . 
Scmp iron, cast ... 

" sttol, wroug'ht ... 
Feno·manganese, etc . . ....... . 
Iron in slabs, blooms, puddlpd bars, e tc 
Iron and ateE'1 goods, manufactured. 

highly mm1l1factured ~'. 

T otal 

25,766 
2,936 

238 
7,903 

426 
2,828 

:s 291,788 
35,373 
1,362 

93,541 
9,233 

48,!J54 
3,921,852 
6,221,708 

810,623,811 
~ _______________________________ _______ . __ ~ _______ c ________ l 

* Machinery, etc., cla8sed under iron and steel goods, in Customs report. 

The following analYllis of Lhe condition of the Iron and Steel 
industry of Canada for 1897 is quoted from the Bulletin of the 
American Iron and Steel Association for October 15th, 1898 :-

"On December 31st, 1897, the unsold stocks of pig il'on in Canada 
which were in the hands of the .manufacturers ;)1' their agents 
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amounted to 20, 26ii tons, as compared with 29,320 tons on December Ino).' 
3lst, 1896, and 17,800 tons on December 31st, 1895. Of the unsold 
iron on hand on December 31st, 1897, about one· third was charcoal 
pig iron, the remainder being coke iron. 

"On Decem ber 31st, 1897, there were eight completed blast furnaces 
in the Dominion, and of this number four were in blast and four were out 
of blast on the date named. On December 31st, 1896, there were also 
eight completed furnaces, but only two were in blast, six being idle. 
In the spring of 1898 the Deseronto Tron Company, Limited, began 
building a charcoal furnace at De8eronto, in the province of Ontario. 
This furnace, which will he GOxl0 feet and which will produce 
malleable and car-wheel pig iron frOID American Lake Superior and 
local Canadian ores, is now practically completed, and t.he company 
expects to turn on the blast early in November. The a.nnual capacity 
of the furnace will be about 12,000 gross tons. Since last spring the 
company has made several cha nges in its officers, who n,re now a~ 
follows: President, vViliiam Gerhn.user; vice· pres ident·., F. A. Goodrich; 
secreta.ry-treasurer, and !llanager, F. B. Gaylord. The company also 
has n,n office at Detroit, Michigan. 

"The production of crude steel and 0f all kinds of iron and steel 
rolled into finished forms in Cann,da in 1897 is given approximately 
below, full reports or carefu l estimates having been received by us 
from all the manufacturers in the Dominio n. Tile pl'oduction of 
basic and acid open-heart:[ steel ingots in 1897 was 18,400 gross tons, 
agl1inst 16,000 tom in 1896 and 17,000 tons in 18G5. Of the total 
production of open hearth steel in 1897 a little less than three·fifths 
was made by tho acid pl'ocess. The production of open-hen,rth steel 
rails in 1897 amounted to 500 tons, against GOO tons in 1896 ; 
structural shapes, 4,300 tons, against 4.,5iO tons in 1896; cut nails 
made by rolling mills and steel works, having cut-nail fac tor·ies con
nected with their plants, 202,939 kegs of 100 pounds, agn,inst 196,971 
kegs in 1896 ; plates and sheets about 2,000 tons, <tgainst 1,820 tons 
in 1896; all other· rolled pi·oducts, excluding muck and scrap bltr, 
blooms, billet!>, sheet bars, etc., G 1,161 tons against 59,290 tons in 
1896. Changing the cut-nail prod uction from kegs of 100 pound:;. to 
gross tons of 2,240 pounds, the total quantity of all kinds of iron and 
stel"l rolled into finished products in the Dominion in 1897, excluding 
muck and scrap bar, billets, eLc. , amounted to 77,021 tons, against 
75,043 tons in 1896 and 66,402 tonG in L895. 

"The total numbp.r of l·olling mills and steel works in Canada on 
December 31st, 1897, was 17. Of this number at least thre(1 were 
ielle during the whole of 1897." 
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IRON ORES OF NOVA SCOTIA. Iuo.'l. 

ANNO'l'A'£ED TABLE OF ANALYSES. 

The following annotated table of ana.lYRes has been compiled with a Novn, Scotia. 

view to give in a condensed form information regarding the iron ore 
deposits of Nova Scotia as gleaned from the available sources of 
information. These are designated in the text by capital letters in 
brackets so that anyone desiring to consult the original reports for 
further information can do so. The letters adopted in the notes on 
pp 108 et seq. are as follows :-

(A.) Report of the Geological Survey. (Year in figures.) 

(B.) Report of the Department of Mines of Nova Scotia. (Year in 
figures. ) 

(C.) Mines of Nova Scotia, by Ed. Gilpin, jr . 

. (D.) Trans. Canadian Society of Civil Engineers, 1891. . 
Iron Ores of Nova Scotia, by Ed. Gilpin. 

The authoritie8 for the a~~lyses, when obtainable, have been desi· 
gnated, in the table, by italic liltters a.<:; follows ;-

(a) Geological Survey of Canada Laboratory. 

(b) Steel Company of Canada . 

. (c) Dr. Howe. 

(d) Dr. Hayes. 

(e) G. F. Dowing. 

U) E.Gilpin. 

(g) J. H: Huxley. 

(h) Dr. Macadam. 

(i) Dr. T. E. Thorpe. 

(k) Dr. Noad. 

(m) Nova Scotia Iron and Coal Company through whose courtsey it 
has · been PQssible to include in the Tables a considerable number of 
analy~es not before published. 

NOTE. -In the following tn,bles bracketed figures in the columns correspond to 
similarly bracketed items in the headings, and sub· headings in the column; show 
where items are included other than those in th" column heading. 

7 
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TABLE of Analyses of 

==========-=-=;:-=--- ------

Locality. Ore. 

Annr.tpolis Oounty. 

1 North Mountain ........ c Magnetite 
2 II C 

3 Torbrook .... .......... . 
4 
5 
6 

" Hrematite . . . .... . . 

68'33 93'27 
65 '03 90'22 
57'!l3 
59'11 .... .. .. 
59'86 ...... .. 
60.00 ..... .. 

7 ~ictaux ................ a IHrematite and Mag 50'09 69'17 
8 Cleveland Ores ............ Magnetite . . . ..... 54 ' 57 ....... . 
9 Nictallx...... .. R ed H rematite.. ... 50 ' 27 71' 81 

10 Torbrook. .... 52'44 74'63 

11 
12' 

13 

14 

Antigonish Oounty. 

60 ' 72 86'74 
59'00 84'29 
47 ·50 ...... .. 

55 ·74 ........ 

...... I .. .. .. .. .... - ,., ... . 

. .... . ... . ... . 

............. 

'28 

3'02 

Trace. 

15 Arisaig Pier ...... . . . . .. H rematito .. 

16 Polson Lako .... . . .. ...... Limonite ....... 48'00. 

52'34 74 ' 771 ..... Trace. 

17 .... . ................ ... Bog Iron Ore ..... 45 ' 00 .. 

18 Arisaig ................. m Hrematite.. .. .. .•. • 34' 55 49' 35 

HI 
20 
21 
22 

rn ...... , .......... . 
m ..... .. .. . " . .. .. 

Doctor Brook. .. m ...... . .... . 
Ross Mine..... m . ........ . 

Oltpe Breton Island. 

43'97 
51'61 
46'62 
32 '81 

62 '81 
73'73 
66'60 
46 ' 87 

23 Whycocomagh ......... c Magnetite ........ 46 ' 16 63'74 
24 c Hrematite .... _ ... 56'00 80'13 

25 

26 

27 
28 
29 

...... .... k 

.......... k 

k 

d 

30 Big P ond . .. . .... . . . . . . 

57'20 80'00 

60'00 85 ' 70 

36'67 52'40 
60 ' 90 84 ' 20 
48'25 ...... .. 

61'39 88'21 

('93) 

(.02) 

'Tr~:' 
'50 

'40 

'20 

I ........ 
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N ova Scotia Iron Ores. 

ci 
oj 

I;,) 

'" 8 
~ 

ci 
1:>0 
~ ., 
'w 
'" l'I 

~ 
---

" 0 
Q ;, 
"d 0 '" ~\ <lj 

" 01 .;:: 
" 2 .§ 

;.. 

~ 0$ 
Q 
-----

:t~~~1;1Ol: .••..•. ;~ 
, .... None. '11 2'16 3'14 

{
. '13} 

, , (" 30) Trace, 

i!l 
0 
Q) 

" ;.:::< 

@. 
" . 00:;-

w~ 
0101 

~~ 
U3 

---

5'46 
4.'94 

17'21 
14'97 
5'93 

9'50 

~ .., .., 
01 

~ 
'" :a 
" '0 
~ 

>-< --

...... 

...... 

..... . 

...... 

..... 

r-: 
'" .., 
01 

~ 
--- --

.... ... 1 
2 

.. ... 3 
...... . 4 
..... 5 
....... 6 

18'94 . ..... 7 
8 

{ '79} O'OK ,., .. , (1'82) ;) ....... ....... ....... "., .. , . ..... ,. 
'23 0'08 .. , .. . ,. , ...... . 

.. ..... 2'30 1 ' 00 

{ (~:~g) } ., .. ... ............ ... . 
{ (. ~§~) } .. , . . ........ .. -... . 

.37 
CaO & MgO 

8'76 

Trace. Trace. . . . . . . . ........ . .. . . 
Not unusually large % of Phos. . ... _ ... . .. . . 

.. .. 

. . . .. 

...... 

'50 ....... . 
'39 '19 
'549 '493 

Trace. '51 
Trace. '14 

{ '44 
(1'00) } .... 

{ 1'55 
(3'56) } .... 

{ '66 
(1'50) } ... 

Trace. '11 
Trace. Trace. 

CaCO. 
20'91 .... .. .. . 

4'20 
3.50 ... .... 
3'10 Trace. 

10'30 .... .... 

CaO &MgO 
3' 12 
2'49 

-----
2'75 

2'40 

3'30 

1'85 1'64 
1 '18 1'09 

... ... 

-----1 CaO & MgO 
Trace. Trace'I __ l'~_ 

7~ 

... .... 
3'59 ....... . 18'13 .. 9 

8'65 

4'89 
7'73 

13'44 
9'17 

5'52 
5'85 

... 
1'40 
2'72 

11'00 10 

10'28 11 
12'87 12 
26'50 13 

10'12 14 

" 
None ... . ........ 15 

(3'86) 11'12 16 
........ 7'00 18'30 17 

(19'40) ... , 18 

(14'401 ........... 19 
(9'40 ............. 20 

(11'60 ............ 21 
(22'00 .... ......... 22 

24'34 2'77 23 
10 04 1'29 24 

14'80 25 

6'00 2'00 26 

42'80 27 
10'80 .. .. .. . ...... 28 
24'78 1'30 29 

9'04 1'53 30 

I RON. 

Nov~ Scotia. 
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TABLE of Analyses of Nova 

. Locality. Ore. 

Cape B,.eton [sland-Cun. 
I 

31 East Bay ............... b Hrematite ......... 57'92 82'75 
32 (French VaJe) .. a 59'5:J 85'04 

33 Loch Lomond. ......... a . f83'65} 
64 49 l (7'64) .... 

34 Loran.. . ...... . ... e. 63'0!) .. . .. .. 
35 George River ............ f 62·50 ....... . 
36 George River ......... 1n ..... ......... 4!l'18 70'26 
37 McLean Mine.......... m ....... . ........... 49'06 70'08 
38 St. P eter...... ..... . .. m. .. .. .. ..... 47 '88 6S'40 

'26 

'29 

('58\ 
Trac&. 
Trnce. 

39 Robinson Cove ..... . 111 Magnetite ........ 35' 98 {S5:~~) } ... . Trace. 

40 Cheticamp .... . . . .... . .. 1i1 Hrem ,~tite . ... . .... 58'S2 84'03 '90 
41 Whycocomagh .......... m Magnetite . ... . ... 55·70 ...... . 

Colchester County. 
I 

42 Lower Economy . .. .... . . . Magnetite ....... . 

43 Five Islands ..... . '.' . . 
44 Brookfield ............. . . . Hremat.ite ........ . 

4~ West Mine,averag'eof pile .. 

46 Totten Hill ore ..... . .. . 
47 Newton Mills...... .. ... .. " ........ . 
48 Brookfield ......... .... .. Limonite ..... . . ... . 
49 Kemptown ............ . 
50 Brook field . ...... .. .... . 

51 Ross Farm; . . . . . . . . . .. a 

52 P. Tottens Lot ..... . .. . 

53 Martin's Brook. . . .. . .. 

54 a 

55 West Mines 
56 Folly Mountains ....... . 

57 Cumberland Brook ... . 

58 N. vein a " 
59 S. vein. 

:: Ispe~:llar ~r~: 60 Cooks Brook .. .. ........ 

I 
61 Londonderry .......... .. a Ankerite (white) ... 

60'69 .... .. .... , ....... . 

6'3'23 r 63'79 } 'OS . "((23·88)·· .. 
44·18 ....... . 

36'01 51'44 

26'45 .. 
42'27 60'38 
58'95. 
53'0~ ...... .. 
48·50 ...... .. 
59'31 r 84'73 

. I. (trace) 
48' 91 69' 86 

58'30 83 2D 

} .... 

'. {82 '65 '\ 
07 85 (traces) f .... 
44'24 
58'68 83'79 

57'25 81'78 

58'27 { ~n~) } .... 
55'77 79'68 

67'85 D6'93 

'871 

1'81 
Trace. 

'23 
2'25 

'41 

'25 

2'05 

'21 

'72 

2'51 

Traces. 

11'20 . ..... . 23·20 ........ 

62 ............ a 
MnC0 3 

(yellow) .. 11·31 ........ 23'45 '80 
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Scotia Iron Ores-Continued. I HO.l\. 

--====_ Nova Scotiv.. 
00"'-:" " 00 

~ o c, 'r:: 0' '" 0 
0 ..00 '" Q) ,.; 
eq P-< ~ ..0 0" 0 

<5 ~ £ -P-< 0.- b.O '"d 
P-<'"d ~ ~ §. '"d "'0 ~ '0 

~ '" 'S oo·~ '&n ~ ~ p" 0 0':; ~ ... ~ W " OJ " OJ Q) 

0" ... ~ OJ '10 . ~ '" ::0 " '" .S W., 
.~ '"&.~ p'O 0 Q) 

C .. ~ P 
000 ..o.~ Q) 

~ "" i3 '0 2l 0,," 0.." S ... p ll~ eq ~o.. 
,,~ 

~ ~ 
OJ -;;; 2i.l 

;!j 
w 0 H 

. 07 Trace. l' 20 ' 66 .... 1'55 ........ 12'80 1'30 31 
'014 '075 ...... . 
'033 '078 ....... . 

("11) ·10 ..... . . . 4'20 
. 09 Trace. . 67 '88 .. ... . ..... . 

-.. .. . ...... . .. ..... 3 ' 70 1 '12 2'44 
......... . .... . ...... ...... .. . . . .. .. 10 '72 

. . . . ..... . . . . . . ... ... . .. . . .. .... .. .. 11'60 

'51 
CaCO. 

1'82 21 '34 ..... ...... . . 

I 
.. . ... 1 '24 
.... .. Trace. 

5 '20 .. . ... .. . . .. . . 
'68 .. . .. .. . . ..... . .. . 

7'15 

' 62 

I
!{ (:g~)} .............. ... .. ...... .. 

Trace. Trace '11 3.27. . . .. 

(5 '18) 32 
7'77 '34 33 

5'45 .. ......... 34 
7'82 ..... 1'10 35 

(22'00) .... ... .. 36 
(8'60) ...... ...... 37 

(12'60) .... ...... 3~ 

(15'90) 

(330) 
(13'00) 

39 

.1:.2~ 14 

12'90 .. . 

8'83 .. . . . 

I 

2 

43 
24 '29 6'7:1 44 . . . I······ .. .. .... .. ........ .. ..... . 

,{ (1 : 6~) d~d ' 18 '13 .... . . 6'70 25'00 10'11 45 

3'71 ........ 3·00 .. . ... . 
. . . . '018 '164 34 Trace. 6'64 27 '97 1 '31 

46 
47 

.. . ' 1 Trace. ... .... 22 90 2·88 ... . 

... ... ·023 .. . ..... ... .. . . ....... ........ 48 
'112 '022 .... .... ....... . 7'49 ............. 49 

19'00 11'01 50 
C·(·:~i1f ···~~~····:~~· .... :~~ . ..... ·23 ........ 2'6711'40 51 

None. '015 11'70 ' 42 9'20 Traces. '07 7'07 52 
J '13} . . . . .. l (" 32) '001 '39 '25 

{ '17} . ..... ( '38) '008 '15 '10 

.. ..... Tr~ce:' .. .. "04' .... :52' .... '62 
{ '06} . . ('14) Tracle.r '52 '12 

{ '37} ('86) '016 '88 '25 

.. . { d~d '004 '57 '34 

. { ( ' ~~~1 } None . _~._~ 
CaCO. MgC0 3 

... . . .. . . .. .. . ... 54'00 22'00 

-···· ·1 "0351 .. .... .. \ 43'80 I 30'SO 1 

Traces. 

'56 

1'16 

'86 

'66 I 

' 63
1 

'32 

. · 1···· . 

...... 

4'30 .... 11'21 53 

4'79 10'82 54 
(15' 35) .. .... . . 55 

'52 11'25 56 
5' 37 10 . 68 57 

1'93 

3'05 

1'26 

(50) ..... . 

11'51 58 

12'43 59 

'82 60 

61 
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TABLE of Analyses of Nova 

~'" 
0" ':'0 

..; ~'O ~'>< 
~ 

Q.i ....... 
OJO ~x ~ '" d ",0 "'OJ 

"' 0 :900 .: "'"' Locality. ~ Ore. ... ,.8 . .:OJ 
'" 

H >: p ciS ~ 
'" .S? O§..-:. ~O~ toto· 

<t: ~ .~ .,0 00 .:",0 

~ 
.., JI~1l) ",OJ ~~ '" " :v-f:>:. oiJ:.! e ~ ~ iJ:.! ... 

H 

63 Londonderry ............ a Ankerite (brown).. 9 '80 ........ 20·30 ....... . 
64 . J .......... , a 9' 46 . . . . .. .. 19' 59 ...... .. 

65 Tott(\n's Lot-E. Mines .... Ank. and Spec..... 39'08 54 ' 18 

66 46'73 65'64 

67 West Mines (14 samples) ... Specular ........ ,. 59·10 ....... . 

Cumberland County. 

68 Canfield Creek . ........ .. Limonite .... . , ... . 46'68 68'01 
69 Parrsborough .... , ........ Specular ..... , . . .. 35' 25 50' 35 

Digby County. 
70 Digby Neck ....... , .... .. Magnetite 
71 .......... . 
72 .......... .. 

73 St. Marys Bay ......... .. Iron sand ... .. . 

GUllsbarough County. 

60'43 
49'29 
68·33 ..... . .. 

74 Goshen ............... c Limonite ..... .. 45·69 .... ... . 

75 50'79 ....... . 

76 .. Ank. and Lim . ... . 35'10 

77 Guysborough ........ , ... m Specular ... .. . .... 58 '51 83'16 
78 ........... ' m .. .... .. . 47'35 67'64 
79 . ......... 39'48 56'40 

80 Salmon River .......... m .. ...... ... .. .... 45'11 { 6rgg) } .. .. 

Hants County. I 
81 Selm~-Shu~enaeadie R '.' .. Hrematite ......... 1 46 .02 ........ 1 ... .. 

82 Stewlacke RIveI' ....... .. " ......... 42 '27 60'38 .. .. 
83 Cambridge.............. .. " . .. . .. ... 54' 54 77' 91 .... . 
84 Stewiacke . ............. m ............. , . . . .. . ... . .. . .. . .... . 
85 .......... m ........... . ..... .. 42'2, 60·38 ... .. 

Pictou C01llnty. 

86 Pictou River .............. Red Htematite .... 34' 11 48'72 
87 East River ................ Brown Hrematite .. 49·22 .. ..... . 
88 Webster vein .. a Hrematite ......... 54'36 
89 
90 

91 
92 

g 

a 
43'40 

36'61 

Blanchard. . .. a 42 ' 50 

Fraser,saddler a Limonite ... . .... .. 59 ' 5O! 

7567 
65'26 

5230 I .. 
6~'71 .... . 
80'01 .... 

Mn30. 
1'36 

1'55 

5'67 

.. ... { 
'55 

l'U 

24'74 
(.50) 
(' 64) 
( '72) 

'03 

Trace, 
Trace. 

'15 

'52 

Trace. 
'15 

'18 
'38 
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Scotia Iron Ores-Continued. 

w- '" 'C 
0 ° "' ..dO ::J 0 
E=< 

P-< ~ "&~ be ~P-< 
~ 

"" P-<"" '30 
'0 W' ~ OO'f.i 

" '" wp:i' 0 <'3" <ti ... <tl 
0", .. 'in 

'" -&·c ~"" 0 Q) 

''; ..d'~ Q) <:l 
~..2 o,'" ~ 11 ,,< ,§ 

E=< 
..do, 

~ P-< 00 H 

CaC0 3 , MgC0 3 , 

49'20 30'20 
51.61 28'60 _" 

0 
0 

"" '0 
<ti 
,S:? 

<= 
.2 ... 
'" 0 

'" ::J 

° .§ ,; 

c£ .2l 
~ ~ 

:;j\ ~ ,,,. .. 0-;:;' 
~ , ~ Q) 

= 00'" '§ 8~ "§ ::J :;1 4 :;;J " 00 >-< 

... .. "(-i3j : : .... '" .. 63 
64 

12'76 2 ' 10 ., .. .. ... 5'48 18'04 65 

Trace, 
Trace, 

5' 05 '80 

{ '54 } ...... (1'26) 

2'50 '., ... , 

'036 '046" " " . ,.,,',' 
'031 '021, .. .... , .. " .... 

. .. .. . 

'j~~l:- } .. .. -.. -
ine 30 
IIm56 

... .... "..... . 1'27 

I 
,{ 

_ .. .. , { 
.... { 

None, 

(:~~n .. · .. 1 .. ...... 

'035 I 
( 08) f ", .. ', ' .... " . 
'09 } 

('21) '08 

'034 1 ' 54 

'037 '02 
'02 '16 

' 35 

1 ' 90 
'08 

'49 

'34 
... ..... ... .. . .. 

N one. 0'01 ' 15 
'018 '164 

'29 

'34 

'49 
'34 

10'44 

1'37 

1'88 

....... . ..... 

..... ... . ..... 

4'76 
Trace, , ... 
Trace. ...... 
........ . ..... 

'18 None, 

'28 
Trace. 

'78 

'46 1 '59 

1'05 

3'90 

. .. ... . 

.. , 

. .. 
3'68 

10'94 
'96 

11'30 

1 ' 05 

6'64 

5'81 
6'64 

14'32 
26'87 
5 '46 

11'97 10'24 66 
3'50 5'20 67 

5'40 16'30 68 
35'80 ...... ' 69 

70 
71 
72 

('14) .. " . , , ..... 73 

17 '82 10'98 74 

19'59 9'73 75 

4'81 11'10 76 

(4'00j " "" .. . .... 77 
(30' 50 . ... .... . .. 78 
(20'40 . .......... 79 
29'93 2'73 80 

(12 ' 61l ... . 81 
(27'97 1'31 82 

9'00 .. ..... 83 
22'70 ...... ....... 84 
27'97 1'31 85 

5'90 ....... . 23'96 8'52 86 
5'63 87 ., .. , .... , . . .. . 16'54 

'45 19'43......... . 88 

5'59 25'68 ........ . .. 89 

90 

29'97 1'98 91 

2'14 ...... 11 '13 92 

lno;.;. 
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TABLE of Analyses of Nova 

Locality. Ore. 

93 E a", t Riv., Fraser,saddIN' .. Limonitp- ... . ... . 62 '24 88 '92 

65 ' 20 93'09 
59 '17 84'M 

~ 
§ 

.D • .... ~ 

" 0 00 
",,, 
OR .... 

H 

94 
95 
96 

. . i 

ClllJen';s, Dl'l;g .. 
Brook . ... . . a 57'71 { ~n~) } .... 

97 
98 
99 

100 

101 

102 
103 
104 
105 
106 

107 

108 
109 
110 

11 It •• f 
E.Riv., McDonald's l!'n.rm .. 
E.Riv.,McDonald's1!'arm · . 

(washed ore) .. .... . . . . . 
E.Riv.,McDonald'sFarm 

(clay washed from ore) . .. 
E.Riv.,McDonald'sFarm .. " 
East River, Grant Farm. m H rematit8. . . . ... . 

Black Rock . . , Limonite .. .... . . 
. . Washed ore ... . . . 
m ... ........ . . . . . . . . 
m . . . . ....... . . .. ... . 

56'83 81'19 

33'83 48 '22 
51·63 ...... .. 

58'41 .... .. 

38'u8 .... . .. 
52·92 ... .... . 
56· 57 ....... . 
41·70 .... .. .. 
45 '27 ... .. .. . 

64 ' 19 
43' 81 6Z'58 

.. m .. , ....... . ....... 42'83 61'19 

71 '20 
62'27 

m Washed ore.. . . . . . . 49 ' 84 
1n Lump ore...... . 43'59 

'78 
1'10 

'76 

'06 

'20 

14 ' 41 

(1'88) 

(4'43) 

(1'01) 
(1'08) 
1 ' 97 

' 31 

' 21 

(2'16) 

MnCo j • 

l11 mCarbonate . . . ..... !l5· 34 ...... .. 73'15 3'65 

112 Sutherland River ... . a Spathic ore .... . .. . 43 '56 16 '91l 65'61 7'98 
113 a 42'07 20 ' 52 57'40 8'29 
114 a 42 '80 . . ..... 8l:\ ' 48 1 '85 

115 42 '76 ........ 88 '59 2'85 
116 g 39'64 . . . . .. .. 82'11 4'70 

117 E. Riv.{MCDOUald 'S or h Specula.r ore . .... . 64'41 92'01 2'16 

118 n Weaver's . . .. a " " .... . 68'83 96 '63 
119 Weaver . .... . .... '/1! • 67'18 95'98 '14 
120 Watson .. . .... . .. Specular ore ... .. 65'60 93'80 

121 Coal Measures ....... . .. f Black Band .. ...... 28'00 (36'00) , .. .. . 4 ' 45 

122 . . .. . .... . .. Clay Iron Stone .... 35'00 (45 '36) .. . .. . 
123 Merigonish .. . . .. . f Bog Iron Ore 46'56 (66 '51) . . . , . 5 ' 89 

124 

Gran~ Fal'~:~:~l~:~i~~~i~ ~I~~"~~~';i~:':': ::-.: : ~ : 
33 '51 ·!7 ·88 12'37) 

125 35' 62 42' :>7 2 '31) 
126 48 ' 72 . . ... . .. (1 '87) 
127 " ... " .... Brown H>ematlte .. 45· 02 ...... .. (1 '56) 
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Scotia Iron Ores-Continued, iRON, 

=====::;===::;===--=====;===;:= ==;==== ==;:==::;== Nova Scotia, 

J '14) 
l (,31)I '24 

'002 

{ '43} '04 ..... ('99) 

. .. . { (:1~~} traces 

1 '44 
'91 

'32 

'82 

'43 

'05 

'02 '48 '015 Trace, 

.. , { 
...... { 

'016 ...... , . 

'010 '06!) .... " . . , ... , ... 
'213 '096 
'043 .... . ....... . .. . 
'045 .. ........... . 
'044 '019 None, Trace, 
'083 } (,19) ...... '62 1'86 

'08 } 
('19) .. . . ' 42 1 '33 

'71 

' 19 

1'02 

4'51 

1'32 

171 
4 '60 

'08 ... .. .. .. ... 2'43 

{ '015} 
('036) ' 13 

'013 None. 
U nelet, U nelet, 

None. 
None, 

CaSO, 
'55 
' 10 

. ( '034 } Tlace, 1 ('08) ' 16 

Trace. 
Tra<:e. 

None. 
2'61 

'68 

{ '24 } .... .. ('59) '21 

1'17 3'87 3'15 

CaCOo MgC0 3 
2'67 323 
4'02 5'66 
2'34 5'82 

1'53 
2'37 

'71 

3'48 
9'06 

'20 '79 

3'78 '78 27'59 

'62 

' 21 

3 '18 
Trace. . 61 Trace. l' 66 ...... 16' 96 

. { (:~~)} '21 Trace, Trace. .. .... 3'U 

I : ::::·~~i ::::(:·~~;I:::i:6i:I:: ::6;:1:::::: ::':~i: 
. '12 '03 .......... , ........ , . . .. .... . 

2'14 

4'80 
2 ' 22 

4 '61 93 

94 
11'41 95 

5'l'I4 

4'26 

!J'46 96 

13'60 97 
25'13 . 12'53 98 
(9'36) ...... ' ... 99 

(6'75) ..... 11'02 100 

(28' 67). . ... ,. . ... 101 
.(8' 18) ..... . 
(5'58) .... .. 

(24'48) ..... . 
(HI'78) .. . 
17'36 .... .. 

(19'90) .... .. 

10'150 102 
10'90 103 
...... 104 
11'10 105 
10'77 106 

12'70 107 

(23'40) ..... 11 '55 108 

(14 '30) ........... . 109 
(18 '30) . . . . 110 

(12'75) 1'26 III 

3'76 '76 112 
2' 38 l' 43 113 
1 '51 ............ 114 

2'70 ....... 115 
1'69 .116 

3'68 117 

320 ...... ' .... 118 
('84) .... ..... 119 
3 ' 40 .......... 120 

16 '55 121 

' 78 2'13 122 
12'32 6'10 123 

(3.60l...... .. ... 124 
(5'70 ...... ' ..... 1125 

(12'80 ..... '11'uO 126 
........ 12'80 9'45 127 
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'l'ABLg of Analyses of Nova 

Locality. Ore. 

128 Grant Farm-Bridgeville •. . Brown Hrematite .. 
129 
130 Bridgevillfl-East River. m Hrematite . .... . .. . 

m 

53·41 ........ I ...... 
54'83 ... .. .. 

44'76 63'95 

41'98 59'98 131 

132 

133 

11< Limonite . .. ....... 50 '14 71 '63 

73'30 

70'23 
66'14 
67'14 

'n. 

1341 

51 '41 

49'16 

135 
136 

11< Washed ore . ..... 46'30 
m ... 47'01 

137 

138 

m Specula.r are. ... 55' 64 79' 48 

139 
140 
141 
142 
143 
144 
145 

m ... ........ .... .. .. 

m ...... . . 
nL .. .. .. 
m ... . .. 
m ... .. . 
m .... . .. 
m ....... . ... . .. .... . 
m .. ...... 

H6

1

East River ore. . ..... m .. 
147 " ...... m .. .. ... ...... . .. .. . 
148 Sunny~rae (Cameron).. m ..... . . : .. .... . . . .. . 

149 East RIVer .... . ........ 1 ?It Llmomte .. .. .... . 

150 
151 

152 Lorne. 

'In Brown ore ..... .. . 
... • . .•...... 1H· 

41'37 59' 10 

42·08 ... ... .. 
34·80 ... .... . 
43'98 63'00 
47'90 68'43 
40'95 ... .... . 
43'10 61'57 
44'42 63'46 

34'49 40'27 
29 ' 70 42'43 
44 ·82 .... ... . 

35'15 51'10 

51·08 ...... .. 
48 .64 .. ... .. . 

42 ·60 ... ... .. 

(l'SS) 
('20) 

Trace. 

Trace. 

'19 

'40 

'18 

(1'94) 
(1'30) 

'30 

(5'47) 

(2 '38) 
(2 ' 72) 
(3'16) 
(1'02) 

1
3 '91) 
3'12) 
3 '55) 

(1'94) 
(1 ' 67) 
(2'74) 
6'62 

(1'79) 
('98) 

( '21) 
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Scotia Iron Ores-Concluded. InON, 

===-.:;===:;===:;== = :;======;::= ====:;===;::====--= Nova Scotia. 

~ ~~ .~ 0 .~~ o ..cO ..5....:.. 0 ~...; 
E=< ~~ 0." ~o '"0 0' ~ 
'"0 P-<'"O '"5£ ~'" 0. w '" 8~ re <. ci <t::;;J ;g 
~ .[.~ ~~ ~ .~ 'a g ~'j ~ 
.~ if> 0 .g:" <1l S, ~ .§ i3 '" '"§ ~ 
.... ..8-& '"5 <t1 8 ~ '" " ;.::1;a .0 '" 

E=< P-< rn ;.::i ~ 0 :;;J w ~ ~ 

=1--'02 -~- .~~ =-.=--.. -.-.. ---16" 11~ 1~ 
. . .... { :~:5 } ·41 . .......... .. .. . ... "..,.... . 8'08 1 10 '00 129 
... .. ('78)····· 1 ' 46 1 '24 9 '70 (23'10) . .... r .. ' .130 

. , . ... { (:~~~}, .. , 1'20 '89 9'45 (27'34) , . . . 1 .. .... '131 

..... . {{ (:11'}} .. .... 1 '47 '90 (13 ·90) ... [11'55 132 

("11) . . ... '46 3'41 (8'83) 111'80 133 

{ (:~i~}" .. '39 1 '49 (l4'25) .... I 12'40 134 
................ .. ... . , 0'06 (10·00). .... . 135 
.... , ... ..... ... .... .... .... ... 6' 36 (9' 50) . ... ... ..... 136 

CaCO, 
'23 ... " ,., '40 

i BaSO. 
8'50 

10'S8 
6'64 
8'41 
8'68 
7'83 
6'30 

. . ... ... Trace, 

........ Trace. 
'031 Trace. { '20} ( '457) '91 

BaSO. 

'41 '46 

'88 

3'03 . , .. .. . ..... . . . . 
7'58 . . . ........... , . . . . . . 

'161 - '0821 l' 20 , .... , .. 1 .. .. . 

7'70 

5'37 
8'83 
5' 41 2'72 
7'75 
5'60 
5'10 

6'73 
5'80 
2'95 

18'11 

1 ' 41 
3'46 

(7'30) ... 137 

(11 '40) .. , .... 138 

(11 ' 93)1' ,. . 9' 88 139 
(15 ' 95) . . . . . S· 52 140 

(9'53) .,. .. 11'10 141 
(8.34)1 . ... ' 10'30 142 
(8'71) .. . . g'85 143 

(10'lll .... 9' 86 144 
(9 '43 . . , . . 10'33 145 

(3i-60) .. . I. ,. . 146 
(27'21) .. .. . 1. ...... 147 
(17·89) . .. .. ' 111'22 148 
(9'57) .. .... , 10.70

1

149 

(14" 47) ... .1. . . 150 
(7'55) .. ... , ... . . .. \151 

24"70 I .. · . ·1· ... , 152 
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Annapolis County. 

Cleveland Deposits.-Explored by Messrs. Stearns and Page in 1870, 
who found several beds of magnetite varying in width up to ten and 
twelve f"'et. (B. 1877.) Analysis No.8. 

North Mountain.-Vein of magnetite, fL'OID six to nine inches wide 
in trap rock.-Slightly wOt'ked in 1871. (A. 1873·74.) Analyses Nos. 1 
and 2. 

ClementsjJol,t.-Devonian formation.-Exten::live deposit known as 
Potter Bed.- -Low in phosphorus.-Metallic iron 480 I o' (D.) 

TO'l"bl'ook Deposits.-Hrematite.-One vein traced for 1350 feet, 
width six feet. Extensive development work and mining has been 
done. Main shaft was down 350 feet in 1895 with levels and cross
cut/;. Considerable qnantities of ore shipped to Lop.donderry. The 
mines were idle in 1897. (B. 1888-91-95-97.) Analyses 3 to 6, 10 
to 14. 

Nictaux River.-Devonian formation.-These beds .are of fossiliferous 
hrematite.-High in phophorus. Mined in the first part of this cen
tU\'y.-·Furnace erected some forty years ago to smelt these ores, subse
quently abandoned. (A. 1873-74-C.) Analyses 7 and 9. 

Clementsp01't Deposits. - Devonian formation.-Milner Beds. These 
are several beds of spoculur ore, from two to four feet in width, con
taining 33010 metallic ir'on,-some mining has been done by open 
pits. (D.) 

Antigonish County. 

Al'isaig,-LoweL' Silurian metamorphic rocks.-On St. Mary's 
River. Bed of red hrematite three feet thick. 

Ross Brook. Iron Brook. Ore beds opened and trial lots shipped 
to Ferrona in 1893. (B. 1894-C.) 

South River Lalee.-In back settlement of Arisaig, on Doctors Brook, 
bed of red hrematite six feet thick, running in a north and-south direc
tion. This bed is said to be overlain by another twelve feet thick, 

McNeils B)'oole.-Two impoL'tant outcrops of rod hrematite, one 
eight feet thick and the other fifteen feet. 

Road between Doct01'S Broole and Pleasant Valley.-Two beds, six 
and 12 feet respectively associated with reddish and mottled frag
mentary rocks and diorites. -(D.) (A. 1886,) 

Arisaig Broole.--At mouth of brook, bed of red hrematite, two feet 
thick thinning out to one foot. (A. 1886.) Analyses Nos. 15 and 18 to 
21. 
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Polsons Lakll.-Associated with beds of Limestone. Lenticular IRON. 

masses of spathic iron ore, in places decomposed to limonite. (D.) Novn. Scot 
Analysis No. 16. 

Cape Breton Island. 

Wlvycocomagh Deposits.-Laurentian formation.-Gneisses and Crys
talline Limestones. 

The ores of this district consist of a mixture of hrematite and 
magnetite.-Several important deposits have been noticed, the beds 
varying from three to nine feet in width. The presence of deep water 
within a few hundred yards of the deposits would ena.ble ships of large 
tonnage to load. · The ore could also be transported by scows and 

barges to any place on Bras d'Or Lake. (D.) Analyses Nos. 23 to 29, 
4l. 

F?'llnch Vale.--At the crossing of French Vale and Bourinot roads, 
seventeen miles fl'om Londonderry, important deposit of hrematite, five 
to nine feet wide.-Has been tested by pits and trenches. (C.) Ana
lysis No. 32. 

Long Island.-Two beds of hrematite of excellent quality, ten feet 
wide. Situated on side of hill and near deep water. (B. 1886.) 

Big Pond Deposits.-On East Bay, Bras d'Or Lake, at contact of 
Lower Carboniferous and LaUl'entian, is a deposit of ochreous hrematite 
of large extent. (C.) Analysis No. 30. 

Loch Lomond.-Deposit favorably situated for mining and ship
ping. (B. 18tH) Analysis No. 33. 

Red Island.-Contact deposits of red hrematite, in veins and pockets 
(D.) 

Ge01'ge River.- In slates and sandstones.-Openings show two 
deposits from five to ten feet wide, continuous for several hundred feet. 
(D.) Analyses 35, 36. 

East Bay, Smiths B1'ook.-A bed of hrematite twelve feet thick has 
been exposed. (D.) Analysis No. 31. 

East Bay, Gillies Lake.-Iron ore bed, varying from one to thirteen 
feet in thickness traced for two and half miles. (D.) 

Boulardrie Island.-Beds of spathic iron ore occur associated with 
limestone and gypsum at Island Point, on the beach.-Metallic iron 
32'58°10- (A. 1876-77.) 

Indian Reserve and Peters jJ£t'n.-Devonian formation.-Veins of 
specular ore. Have not been systematically explored. Resemble the 
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Il'ON. Guysborough ores. Metallic iron 50 to 60 0
/

0
, At places very sul-

Nova. Scotia. phurous. (D.) 

LakeAinsley,Mabou, Cheticamp, Hunte1's Mt., Cmginish, GrandAnse. 
- Deposits of iron ores are known at these places but li~tle attention 
has yet been paid to them. (D.) , 

Colchester County. 

N ewton Mills. - Upper Silurian slates.-Important deposit of red 
hematite. Opened by the New Glasgow Iron & Railway Co. The 
analysis given is from a working sample. Analysis No. 47. 

Londonderry Depos'its.-Running along the southern flank of the 
Cobequid Mountains, there is a band of strata, carrying for a dis-tance 
of many miles, a stratum vein composed of ca.rbonates a.nd oxides of iron, 
with carbona.tes of lime and magnesia. Its width varies up to two 
hundred feet, and ore-bodies of fifty feet have been found. There are 
a.lso large quantities of spathic ores and ankerite. 

These deposits have in places been worked on a large scale. The 
East mines and the West mines yield good ores and indica.tions 
are that the vein will continue for many years to supply excellent 
ores. Analyses Nos. 50 to 67. 

Old Barnes.-Vein of limonite six feet thick has been noticed. 

Kemptown.-Ea.sterly prolongation of the Londonderry vein . Im
pOl·tant deposits of limonite, on which development work ha.s been 
done. Analysis No. 49. 

Cumberland County. 

Pugwash Deposits.-Testing work has been done by Mr. Leckie on 
iron deposits I),t this place. (B. 1891.) 

Springhill.-Occurrence of several veins of iron ore has been noticed 
here. (B. 1875.) 

Canfield Creek.-Large bed of limonite, conveniently situated for 
shipping and mining.-Opened by Mr. R. G. Leckie. (D.) Analysis 
No. 68. 

Digby County. 

Digby.-Some prospecting has been done on small veins of magnetite 
in the vicinity of Digby.-Abandoned. (B. 1884.) 

" 
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Digby Neck.-Veins of magnetite and hrematite. These are very IRON. 

irregular as to width and persistency. Attempts have belln made at Nova, Scot ia 

mining near Ros:-;way, Digby, and Waterford. Analyses 70 to 72. 

St. Marys Bay.-Titaniferous ores occur at St. Marys Bay, west 
of Digby, in irregular layers on the beach. (D.) Analysis No. 7a. 

Bloomfield.-At this place and vicinity there are beds of bog iron
ore yielding about 25 0

/
0 

metallic iron.-Found a few inches below the 
surface, in layers from half an inch to two feet thick.-A furnace was 
erected at this place with charcoal as fuel. (D.) 

Gugsborough County. 

Goshen.-Bed of limonite.-Also a bed of ankerite, forty feet wide, 
in marine limestone rather phosphatic and manganiferous. Has 
been opened and an adit driven. (E. 1874, C.) Analyses 74 to 76. 

Salmon River Lake, Erinville.-Deposit of specular il'onore.
Lead proved to be twenty-five to sixty feet wide to a considerable depth. 
-Has been worked by the Crane Iron Co., of Philadelphia.-Shaft 
sunk fifty feet, drifted at bottom twenty-five feet to wall j other tun
nels driven in sixty feet north-east and thirty-five feet south·east. (A. 
1886, B. 1882, D.) 

Guysborough River.-East of Mink River. is another deposit of 
specular iron ore. (A. 1886.) 

Boylston.-East of Milford Haven.-Series of veins of specular iron
ore.-Width four to four and a half feet.-A few tons have been 
mined and sent to Londondery.-Cost of transportation proved too 
great. (D.) 

Hants County. 

Shubenacadie River.-Carboniferous.-Dark laminated limestone.
Small veins 'consisting of limonite and specular iron-ore, with ankerite, 
geothite, etc., (D.) 

Selma.-A compact red hrematite occurs at this place.-A partial 
test was made by the New Glasgow Coal, Iron and Railway Co., showed 
eight feet of ore.-Further work may show an important deposit. (D.) 
Analysis No. 81. 

Pictou Connty. 

Geologically the iron district of Pictou county may be said to 
be made up of Carboniferous resting on Silurian and Cambro-Silurian. 
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-It may be roughly described as a triangle formed by the ore out
crops and the Intercolonial and Cape Breton Railways, the former 
marking the base and the latter the sides of the triangle, having its 
apex in the coal· fields at New Glasgow. 

In the East River valley the limonite ores rest on Silurian clay-slates 
and have limestone as hanging wall. They are compact, concretionary 
and fibrous. They are very pure and free from phosphorus. 

Webster Ore.-Compact ore, non-fossiliferous, brick-red in colour. 
-Thickness fifteen to thirty feet.-Extends three miles. Bed admits 
of adit drainage to depth of 300 feet. (B. 1874 C, D.) Analyses 88 
to 90. 

Blanchard Ore.-Has not been traced beyond its natural exposure. 
- "Width varies from thirty to one hundred feet and it is situated on 
elevated ground.-Large quantities of ore could be obtained, but it is 
fossiliferous and phosphatic. (A. 1873-74, C.) Analysis 91. 

Another range of red hrematite is found 700 feet higher consisting 
of several beds of three to eight feet in thickness.-.. This may be a 
continuation of the preceding one. 

Brid,qeville.-Several deposits of brown hrematite occur here, width 
ranging from ten to twenty-five feet. Some of the deposits were 
worked in 1893 by the Glasgow Iron and Coal Co.-In 1897 they 
were wOl'ked very extensively by the Pictou Charcoal and Iron 
:Mining Co. (B. 1887-93-97, A. 1891.) Analysf's 126 to 145. 

S1~therland River, Wendworth Gmnt.-A bluff outcrop of h::ematite 
forty feet wide, running in a north .. and-south direction. (D.) 

Springville and Sunnybrae.-Limonite deposits.-Some develop
ment work was done on them ill 1888, when about 3,000 tons were 
extl'acted.-( B. 1888.) 

At Sunnybl'ae and for a distance of eight miles down the river, 
there are numerous exposures of ore occurring in black and gray slates 
and quartzites. Seveml have been opened by the New Glasgow IrOll 
and Coal Co. - In places the are bodies are twenty feet wide. 

Sp?'ingville and vicinity.-At contact of Carboniferous and Silurian 
in slates.--Limonite.-On the property of D. Fraser, a shaft was sunk 
forty-two fect, revealing a vein over 22 feet thick. On another vein 
nearer Springville a. pit showed a width of 23 feet. (A. 1873,74, D.) 

Watson or Fall Brook.-A bed of red hrematite, about two miles 
distant from the Pictou coal-field.-Ore contains 44-5 0

/
0 

Fe. and small 
amounts of sulphur and phosphorus.-(B. 1881.) This deposit has 
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been opened by trial pits fl.t Fall Brook. Found to be fifteen feet IROK. 

thick, retaining that width for about one mile. (D.) Analysis No. 120. Nova Scotia .. 

Cullen's Depo8its.-Band of quartzite with nuroet·ous limonite veins. 
These are small, the largest being about one foot in width. (A. 1873.) 
Analyses 96 to 98. 

P'rasei' (SctddleT) Deposits.-Ore exposed on a small brook, showing 
a thickness of eight feet of fine compact botroydal limonite.-Olose to 
this is another vein found in 1872, fifteen feet thick.-This deposit 
was worked in 1894. (B. 189'1, G.) Analyses 92 to 95. 

Blaclc Roclc.-Orenings on ore·beds have been made on the Shu ben
acadia River. Rather pOOl' material. Developed and slightly 
worked in 1894. (A. 1873-74-. B. 1894.) Analyses 104 to Ill. 

AlcDonald's Deposits.-Specular iron ore. Thickness of the deposit 
five to twenty feet. Small shafts have been sunk and cross·cuts 
dt'iven. (A. 1892.) According to Sir William Dawson, the specular 
ores of the East River valley occur as lodes. CA. 1873-74.) Analyses 
117 to 110. 

Battej·y lIill.-Veins of specular iron ore prospected by ..vIr. J. NL 
:'IcKay. The thickest is seven feet wide. (A. 1891.) 

Snnnyb1·ae. - Bed of specular ore, twenty feet wide, below Sunny
brae. Opened in 1887 by :Mr. Holmes. 

()tengctj'ry .'Itation.-In the district lying west of Glengan-y station 
there lue numerous exposures of ankerite up to three feet thick, 
occurring in black and gray slates and quartzites. (D.) 

Sutltedand River Deposits.-In red marls associated with limestone 
and gypsum, important deposits of siderite. Thickness ten to twenty 
feet. Free from fossils. (D). Held by the Pictou Coal and Iron Co. 
Analyses 112 to 116. 

l11cLellan B1"oole, French Rivel'.--Spathic iron ores are met with 
in t.his locality. They have not been thoroughly examined. A sample 
from French River from a vein four feet wide gave 35 per cent Fe. (D.) 

8 

.'" 
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LEAD. 

LI! .... o. With the exception of a few tons taken out in the course of develop
Production. ment work at Calumet Island, in the province of Quebec, the produc

tion of lead in Canada, in 1897, caUle entirely from British Columbia 
and reached ct total of 39,018,219 lbs., or 19,509 tons, which, valued at 
the average market price of the metal for the year in New York was 
worth $1,396,853. 

Table 1, below, shows the yem'I), production, price per lb., and cal
culated value for the past eleven years. 

TABLE ~. 

I,EAD. 

ANNU,\L PltODUC'I·IO~. 

Calendar Year. II Poulld~ Ppl'ice PIAl' Value. : 
onne. ! 

----- -- ---- - - ----- ----
I c. 

1887.. ..... .. · .. 1 204,~00 I 4' 5. 0 8 9,216 
1888 ........... I 674,000 ,1'<)2 29,813 
1889 .... .. .. .. . I 165,100 3'93 6,488 
1890.. . . . . .. . I 1\'5,000 I 4' 48 4,704 
1891.. ........... : 88,6G5 4' 35 3,857 
1892 ........ .. . "I' 808,420 I 4' 09 33,0(;4 
1893... .. . . .... 2,135,023 3'73 79,636 
1~94.. . . . 5,703,2221 3' 29 187,636 1 
1895..... . ... . ... 16,4!51,794 3'23 531,7161 
1896.. ...... .. ... 24,199,U77 2'98 721,1G9 
1897.. ... . ....... 39,018,210 I .,. 58 1,396,853 

---_ ._ --- ------

There will be seen to have been a steady and considerable increase 
each year since 1891, although the increase of production of 1896 over 
1895 amounted to 7,738,l831bs., or 47 per cent, that of 1897 over the 
previous year was still greater, being 14,818,242 Ibs. or 61'23 per 
cent. The average price pel' pound too in 1897 was greater by 20 per 
cent than in 1896. 
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Table 2 shows the val ue of the exports of lead fl'om the Dominion LIlAD. 

as per the returns received by the Customs Department, It being 
remembered that praetically all the lead is exported, considerable 
differences will be evident between the values given in Tables 1 and 2, 
due to the entirely different baBis of va.luation adopted in the two 
tables. In Table 2 the figures represent the value placed upon the 
lead in the ore by the shippers at the point of export, or the spot value, 
while, as before explained, the values in Table 1 are calculated at the 
full and final market prices of the metal. 

TAllLE 2 . 

LJ>AD. 

EXPORT!). 

Calenditl' Y ear. Vallie. 

i-- ---·- - ·-·----- - ---.-

1 1873 .. .. .. .. .. :3 1,903 
I 1874.. ... .... ..... ... ....... .. 127 

1875 . .. .. .. ..... ..... 7,510 
1876 I 66 
1877 " .... . .. . .. " 1 720 

m~' .. ..... ......... ::.:::: ·: ·-:: :::::i::. . 230 

~!I~:"·::: : : :: ::: : : :::.: : I" 3~ 
i~~t .. . : : : : : : : : : : : . : : : : : : : : : : :. I....... 36 

i~~~: .. . : . : . : : : . : : : : _ : . : : : : . : . :: : : : : : : I' . . . 724 

HU.:: ........ :: ::: ::: :: ::::: ::J 18 

i 1891 .... .. .. ... . ... ..... . ... .. .. .... 5,000 
1892 ..... . .... .... 2,509 

1

1893.... .. . .. .. ...... .... ........ .... :l.099 
189-1.. .. .. .. .. . ...... .. ... ...... . .. . 144,509 
1895............. .... ... ...... 435,071 
1896.. .. .... .... ..... . . ........ ... 4G2,095 

1

1897 (Quebec. . . ....... .. ..... .. 500 I 
'-British Columbia.. . ... . . .. _ _ 024,644 II 

Total, 1897. . .. . . . . . . . . . . 925,144 

- -.-.-.- ~-

Exports. 
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Tables 3 <1nd 4 show the imports of lead, the a.ggregate value in 
1897 (fiscal year) being $248,291. This, however, does not represent 
the total value of the lead imported into the country since it does not 
include dry white and red lN1d used in mixing paint, etc. In the 
Trade and Navigation Report for the fiscal year 1896-97, thcl'e is 
shown an importt1tiol1 of various ma,terials entered under the general 
heading of "dry white and red lead, orange mineral and zinc white" 
to the value of $347,fi:39. Whl1t proportion of this is zinc white and 
what proportion is lead product, it would be impossi ble to S<LY, but it 
will at least be quite evident that the total import,,1tion of lead a nd 
therefore the home consumption since the production is all exported, 
WIlS in 1897 of a value less tht1. 11 $600,000. 

1 

I 

I 
I Fisc".! Yertl'. 

TABLE 3. 

LF.,\ll. 

, 
.OLD S"OIl II' \ ~D Pta 'I BABS, BLOCKS, : 'rO'l'lf 
! ' I I ~ .... SHKE'lS. . I •• 

:------ ---1---- - ----- 1-- - - , - -

: OwL Value. I Cw t. Vn.lue. I Owt. 1 Vaille. 

... ---- ----.-- -----i- - ----- j- --I-
... .. . 1. . .. 1 30,208 8124,117 

I i-----

! 1880 
i 1881. 
I 1882 .. . 

1883 .. . 
18!l4 .. . 
1885 
1886. 
1887 
1888. 
188H 

I 1890.". 
18!)1 .. 
1~92 ... .. . 
1893 .... . " " .. 
1894 ........ . . 
1895 .. . 
1896 .... .. 
1897 .. . 

16,236 
36,1;55 
48,780 I 
39,409 
36,106 ; 
39,945 
Ill, 160 
68,678 
74,223 

101,1!J7 
86,382 
07,375 1 
94,485 
70,223 
67,261 
72,433 
65,279 

>\ 56,919 1 18,222 870,74'1 · 34,'158 127,663 
120,870 10,540 35,728 47,195 156,598 
148,759 8,591 28,785 57,371 177,544 
103,413 I !l,'i04 28,458 4!l,113 131,871 

87,038 'I ~),362 24,396 45,468 I 111,434 I 
110,947 0,793 . 28,948 '19,738 1 139,895 
173,477 II 14,153 : 41,746 75, 313 215,223 
196,845 14,957 . '15,900 83,635 ' 242,745 
213,132 14,17313,4!l2 1>8,396 :?fi6, 614 
2H3,096 19,083 ! 5\),484 120280 342,580 
243,033 I 15,646 ; 48,220 102:028 291,253 
254,384 I 11,299 : 32,368 108,674 286,752 ; 
215,521 12,403 I 32,286 106,888 247,807 i 
149,440 8,486 I 20,451 78,709 169,891 I 

13f),2nO 6,739 : 16,315 74,000 I 1"5,605 I 
173,162 8,575 I 23, 16!) 81,008 196,331 II 

158,381 10,516 I 29,175 I 75,795 187,556 

I --------------------~---
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1 ___ ______ __ ]o'i scn~1 Y efil' _' ____________ _ --i_~:' lUe_,_ : 
1 . , 

1880 
1881 . 
1882 
1883 .. 
ISS·! 
1885 
1886 
188; . 
1888 

1

1889 . 
l8HO . 
IS!)I. 
1892 

. ]893. 
1891 
1895 . 
189ti 

1-' 
I 

um ,,:t:'ipe ..... .. 
" Shot ...,. 

. . . . . . . . . . 

._--_._ -

{

Lead, Tea . . .' , . 

" Mannfactl1res, N.KS ... . . , . . .. 

Total. 

· .... , 
. . . . . . . . . . 

. . . . , ,! 
I 

.. .. ... 1 

· . . . . I 
· . . . . . 

I 

.. ' · 1 

~'15,400 
22,629 
1'7,282 
25, 556 
31,361 
36,340 
33,018 
1D,]40 
18,81(; 
16,;110 
25, 600 
23,893 
22,G3(; 
:J3,7R3 
29,3(;1 
88,015 
50,722 

816,160 
4226 
1:189 

-10,154 

!:WO,735 

---------- - -----

TABU: 5, 

1,IIAD. 

I>lpou'l'S OF Ll'.rHAHGE, 

F · Y C I ' 
~lsca.l .. ear. \vt. i ,ralne. ! 

------- --- - - - 1-·---- , 

1880 .. . 
1881. .. . 
1882 . , .. ,. 
1883, . 
1884, ... 
1885, . 
1886 . . 
1887 ..... 
lSR8 , ,. 
1889 .... .. 
1890", ...... . .. , .. ' 
18!)l. 
1892 ... ' 
181)3 .. . .. , . 
1804-
1895. , ... 
18!16 .. , . 
1897,. , 

":": ::::::1 

1 . 

3,04t i SH,334 
6,126 I 22,12\J 
4,900 16,651 
1,532 1 6,173 
5,235 I 18,132 
4,990 16,156 
4,928 16,003 
6,3~17 21,865 
7,010 23,808 
8,089 31,082 : 
9,453 31,401 j 

7,979 27,613 I 
10,384 34,343 ; 
7,685 24,401 I 

38,547 28,685 ! 
11,9.55 32,953 ! 

10.710 32,817 ~ 
12,028 34,538 : ........ · .. ·1 

- -- ~--

LI>.\]), 

Import.~ , 

ImportB of 
Litharge, 

, . 
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TAD!,!?' O. 

LEAl). 

13m'I'ISH COJ.U~IDIA : PUODUOl'JON. 

Calendf>r Yem·. 

: 1887 .... . _ i 1888 ....... . . . 
i 1S8!) .... .. . . . . . 
. 1S!JO . 
; 1891. .. 

1892. 
, 1803. 

1894_ .. 
1895 .... 
1896. 
18\17 .. 

'-- -

Pounds. Price pel' I V"Jue. 

_~O\l~~I _____ _ 
204,800 I 1-50 I ;) \),216 
674,500 i '1' 42 20,813 
165,100 i :l ' D3 (;,-188 

8:~~~20 ; + 09 I· 3~, o~4 1 
~, 131,0!)2 I 3'73 79,49(' I 
5,703,222 • B'2fJ 187,636 

16,461,794 I 3.2:3 531,716 I 
2<1,199,977 I' 2'98 721,159 I 
38,841,135 ! 3;;8 1,390,513 1 

. . _ - - -------_. 

Nov A SCOTIA. 

Discov~ ,'Y and Lead ores are known to occu,' in Nova Scotia, though little attention, 
deveJopn,cnt. f I so aI', seems to l£LVe been paid to them. 

In Colchester a deposit known as the Smithfield tnine was opened 
a few yel1rs ago, but was never worked to any great extent. 

The following abstract is taken from the Report of the Minister of 
Mines of Nova Scotia for 1897 :-

In Northern Invel'lless, while prospecting for gold 11 deposit of galena 
was discovered on :Faribault Brook (L'Abiroe) in the fall of 1896. This 
has been opened by the Cheticll,mp Gold Mining Co.-The property so 
far as developed promises to be ver)' valuable. The face value of the 
openings l11'e stated to be 20 0 ! 0 galena and 30

/
0 

copper.-The ore is 
said to carry on average one ounce of si lver fo r evel')' unit of lead, and 
gold in places up to 14 dwt. per ton . 

On the following occurrences, development work h,1s been done at 
different times but these efforts do Dot, ::It'em to have met with success. 

Cape Breton Co .... .. . . ...... Salmon River. 
Victoria Co ... . ............. St. Anns. 

" " ....... . . . ... . . . . W ll,shaback Mines. 

Other deposits, the economic value of which has not been investi
gated, have been noticed as follows :-

Inverness Co ... ... Pleasant Bll,y, Maclwnzie River. 
Richmond Co . .... . .... . .... .. _ . . . .. Arichat. 
Hants Co ........... .. ...... . Niue-mile River. 
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NEW BIW]\'S\\,\CK. LBAD. 

The exploitation of galena depo$its in this province does not seem, Discovery and 

so far, to have met with success.--The following are some of the developmen~.: 
OCCllrrences which haye been more or less worked at different times ;-

C(~l'leton County. 

Briton l~[ine . - - N ear Woodstock. This deposit has been opened 
and worked to some extent. The chief value of the ore, however, was 
derived from the silver contents. 

Campobtlto Island, off Ch.(wlotte Co. Coast.-At vVelchpool.-All 
occurrence of galena at this pla0e ~'eelUed to be important enough to 
justify some expellditure.-Sorue development work was accordingly 
clone Oll it, bllt the entel:prise was unsuccessful and the mine 
abandoned. 

Ji'TyR Island. -At this place smnll "ems of galena have been 
noticed in qun.rtz lodes cutting limestones.-No work of any import_ 
ance hl1~ becn done on this OCCllrrence, so that the economic value is 
unknown . 

St. John County. 

/"1'rmchme1l8 Cl'ellk --A discovery of small veins of gn,!ena in lime_ 
stOlle, has been reported from this place in the summel' of 1897.-The 
work done on it hits been limited to stripping.--An assay made in the 
Geologicn,l Survey laboratory gave 25 oz. of sil vel' to ~he ton. 

G!lOu.ceSIRT County. 

Xiy(~doo Ri1·er. --- The occurrence at this place was exploited some 
years ago, but has since been il.bandoned.-The galena holds about 
40 oz. of si I vel' to the ton. 

A certain amount of test work has been done on two other properties 
in this county, viz., at Rocky Brook and at the Elm Tree mine. Both 
of these as well a~ the Nigadoo Rivfll' property are neal' the town of 
Bathurst. 

QUEBEC. 

The only two occurrences of galena 011 which work has been done of 
lrtte years, in the pl'ovincfl of Quebec, Me situated respecti vely on 



120 s GEOL0GICAL SURVEr OF CAXACA. 

LMll. Calumet Island, Pontiac Co. and on Lake TelUiticalLling. - -A good 
de(11 of development has been done on Lhese (,\\'0 mines, which have 
been worked intermittently for a Humber of yeal'~ , and have clw,nged 

DiscoverY:1.!lel hands several times, -At Calumet IsllLlld. th e ore is n zinc-blende 
developm~nt. . 

associ'lted wi th galena and carryi ng silver. 

An annlysis of the 01'" gave the fv!lcming results :-

Zinc .... . . 
Lead. , . . 
::lilver .... 

'W pC!' Cf;' n t. 

.. .. 12 
. .1!) oz. pel" ton . .;;. 

The pre"enl; owners, however Cl11i lll to have nnw ol"es running 
1lI uch higher. 

The l"lke Temisca.ming m :ne, is sa.id to h(l.ve ueen worki.ng in 1896-
97, .. · ·a dozen men being employed.-N 0 shipments were recorded . 

Assays of the ore ft'om this place, Ill l\de by t he Geological SUI'l'ey, 
gave respectively, 18'96 oz., 11'06 07.. and 18'23 oz, of silver to t·he 
ton of clean galena. In his report for 1889, tile Provincia.1 Mining 
Engineer gives as an average of several assp<y s : 

Lead. 
Sil vel'. 

. ..... 52 per cmt. 
. . . 2607.. 

Occurrences of galena have been oh"en'ed in numerous other places 
in the province, flome of which md.Y prove on further investigation, to 
have more than a mineralogical interest. They are as follows :-

Coullty. Township. Range a lld Lots. 

Al·thabaska. . . .. ChestH·. . U . 9, IX. 2, 5 .. X_ H). 
Bair0t .. . . . .. Acton.. .. .. V. 22. 
Bell€chasse. }hillollX.. .. V. 
Brome . . . . . . Pot tOil . . . . . .. . . .. XI. K 
Charlevoix... .Seignior·y dc, la cot" Beall}Jn··. 
Drummond ... , . .... . .. LT pton. . . . . . .. X XI. :'1. 
Gaspe .... . . C"pe Rosier . . 
Missisquoi.. . . . .i:k Armand . 
Labelle. .. . Bllckingham IV. 21. 
Wright. . . . . Denholm, L ead I sland. 

W"k,:field ... ... , .. II. 6. " Pontiac. .. Ca.lllmet Island . ... IV . 10 W., IV. 9, 10, 13. 
Duhamel. ....... Blocks A., B., C., D. (L:Lke 'l'ml1iscamingue 

" Guigl.les ........ ,. II. 1. 
Rinlouski .. . .. Seigniory Rioux (St. lra,bien). 
Shefford. . .. . ...... . ... Stllkely . VIII. 1. 
Sherbrooke . Ascot.. . . IV. 1:'5, IX. U. 

The preceding list has been gleaned from the reports of the Mining 
Engineer of the Pt'ovince of Quebec and from previous reports of this 
Survey, 

"Heport of Provincia'] Mining Engineer fOl' 1802. 
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O'-:TARIO. 

Argentiferous galen ii. ol'es hal'o been known to occur in Outario fo(' Discovel'yand 

S I 1 . I 1. ] 1 t' I dev('lopmeJlt. m,tllY years. --, eve ra, r eposlts lave ueell openee ane ex 'ens1 ve WOl' ( 

has been done on some of them, but for varions reasons these mjne" 
woro al\ !:'nbsequontly closed down; so that Jead mini ng c,~ll n ot I,l' 
.onid to IHw('>, yet rcached a 'mccess[n] slage of development in thi~ pro-

Y1nce. 

The following are some known occnrrences :-

The dep()siL, known as the Fl'ontenltc Mine, occu I'S ill a. gl'ey pinl;i~h 
gneiss, ancl is associated with beds of crysta,lline Jimestone.-Jt is 
situated un lots 15 and 16, conecs,;ion IX., Loughborough township, 
Fl'ontenae eounty. The ore· bearing vein is twelve to fift.een feet wide, 
.and consists mainly of calcepal', -- ·The galena is fOllnd dissClllinl~tecl 

and in bUllches.· , ,Different assa.ys gave· twelve to fifteen pf' 1' cent of 
galena. 

As ~!J.rly f1:; I8G! this dep0f;it. hac! been developed to a considerable 
extent. MI'. H. G. Vennm', in the H.epol'L of the Geological Survey 
for l869, says that a sbaft had been sunk and two drifts, foUl' hundred 
feet and fifty feet long re"pectively, had been I'un a t, the boLtom of 
th is. In 1879 smelting works were erected in connect.ion wil,h tIl e 
mine, and operated at intervals for a coup le of ye"rs .. The enl.erpl'ise, 
however, was not succe.;;sful. 

Lema?'!.: County, near Oarleton Place, Hams:1Y mine ... ·-Thil' dt'posit 
was worked for a time, by open cuts, -An attempt. at smelting \\"1.S 

nlo1de, which, however did not prove sucnessfu l. - .])epo"its have also 
been noticed at Tudor n,nd LilJwrick, in Hastings county. 

G(tnien Rive',', eHst of Sault Rte lYIarie.-Two separate mines, viz., 
the Victoria n,nd the Oascades, were opened on the same vein.,-Ea.ch 
had n mill . for concentl'l1ting · a.nd worked fol' some yeal's. - 1J neler
grouud, considerable development work wac; done,- These enterprises, 
however, did not seem to prove profit<tble a.nd WOl'S closed dOWJl about 
twelve years ago,-An average of different a"says gave :-silver 20 
oz., lead 60 '/0' - The galena, was associated in the ore with zine
blende and pyrite. 

Galena ores occur also at a Hum ber of point~ between the last,men
tioned place and the western limit of the provillce. - Along the north 
shore of Lakfl Superior severa] deposits have been prospected to a 
greater 01' Ie;;" cxtent.·-At J ack fbh Bay, a gold-bearing quartz vein 
containing gll,lerm and chalcopyrite, wa.s worked during the tirst part 
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of the yenr ane! known a~ the Empress mine.-The main valuc, how
cvp-r, in thi~ Ul.!:'e wa~ det'ivcd from the gole! contents. 

In tbe vicinity of Black Bay, a fair a lllount of development wod{ 
WitS dOllo ill th p past n.t the Enterprise mine and n.t other points 
between this and P Ol't Arthur. ---- Although not to be classed as lead 
dep6sits, n cert'1in a.mount of galena was frJund ill the silver veins of 
the Thunder BH.)' di8tricl'., 11 number of which were oxtensivl'ly worked 
in pa~t years. 

Bl1I'l'lSJ-l COLl:~lBI". 

A.lmost the whole productiun of lead in ClLnada, for the pa8t three 
yeu.rs, comes from British Columbia and is represented by thp, lead 
contents of argentiferous galena mined ill that province. 

The shipments in 1897 have been a.l nlost exclusively from the 'Vest 
Kooten;ty distr-ict- - the mine~ or East Kootenay baving suspeJlded 
shipments until tho completion 01' the Orow's Ne~t Pass Rn.ilway. 

The figures given in the tH.bles represent ninety per cent of the 
a~say value, this being the rate a,t which the smelters purchaoe the ore, 

Of the 'i)\Test l\:ootellay district the Slocan diyisiol1 afforded by far 
the largest shipmen ts, viz., 30,707,000 Ib8. 

At pref>ent, these argentiferous leac1 ores have to be exported to the 
'Cnited States for tre<ltlllent; but, a.t the Trail «nil Nelson smelters, 
lead furnaces are being erected, and the smelt.illg of high grade ores 
will be attempted. 

Altbough the value of the lead, in the tables, :;hows lL cOllOiden1ble 
rise; this was largely offset hy the increase of the duty on lead sent 
into th e United SUttes, to 1 ~ ceuts per lb. of the gross lelld conten ts 

of the lIre. 

The discovery and de\elopment of si lver·lead oro deposits fOI' 
ISD7 will be treated more "t length uurl er the head ing" Silver." 
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MANGANESE. 

The production of manganese in 1897 consisted or but little more Pruclllct.ion. 

tlmll It few sample shipments; the work of mining this mineml in 
recent years having been of a uesultory and intermittent nature. 
Though for a Humber of ye,1r8 previous to 1890, the production 
amounted to over a thousand tons per a.nnulYl, the ou tput haB of 
late dwindled away to »mall proportions. 

In 1897 no production whatever was reported from New Brunswick, 
while from NOI·a Scotin the exports amonnted to but 15} tons, valued 
at $1,166. 

The statistics of production, value and a.vernge value per ton are 
given in Table I, following:-

TADLJJ: 1. 

..-\.NNU') r.. .Pl{OnUC],ION. 

Ca.lelllla.r Year. Tons. 
, : i 

--·--I --~T ",1ne . 

VI1.Jue. pel' tOil. 

:------- -- I---- !--- - _. _ _ . 

1886. 
188, 
1888. 

, 1889. 
: 18!)0 . 
. 1891 . 

Ul92 .. 
18!J3 .. 
1894 .. 
1895. 
1896< . 

1
189

7" 

., Exports. 

1,789 I 
1,245 I 
I,SOl I 
1,455 
1,328 

255 
115 
213 

1~~ I l23~ 
15~ 

841,199 
43,658 
47,944. 
32,73, 
32,550 
6,694 

10,250 
14578 

4;180 
o,464 
3,975 
1,166 

::;23.20 
:35.07 
2G.62 
22.50 
24.51 
26.25 
!l9.13 
68.+1 
5G.4() 
fi7.71 
32.10 
76.46 

The average value per ton, it will be seen, took 11 very sudden upwltrd 
turn in 1892. This increase, as stated in the report of Mineral Statis
tics and Mines for that yeaI', was prob;tbly due to the reopening of 
the Tennycape mines and the shipment of high-grade ore therefrom. 
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TABLE 2. 

MANGANESb:. 

.EXI'OHTS OY i'vIANG.\:\ES}; OHK 

I 

-. TOT,:-----ll 

-;\:l~-- I --- v,,~~;e-. - ~':l:-I-:l:-I'-::: -~~~~E, :-I 

:"10\ A S COTt \. I NT.:w BBt:K~\\'ICK. 

1- - ---- - -- 1,- -,-.. -- - 1- -1------._/ 
I 

i IBn . 
! 1874 . 
! 18~0 . 
1 1876 . . . 
1 1877 .. . 

.... /' ........ , "2'.'6' ('-'; I 1'031 :

1 

820,1()2 I', 1,031 i .'ii20,192 1 ' . . (; I 8 77G 16,961 782 . ]6,973 I 
194 5, 314 I 203 ' 5,514 

l06 j :~. 59!! 780 . 12,210 . SfJl. . 10,90,) 
i 1S7S .......... . 
, 1879. 

21 j 7231 39! 7,31(; 412 : ~, 03( 

lOG : -1,1'89 520 1 5,971 I 1i2f; : 10,860 
154 ' 7,420 ],732 20,016 1 88G ' 27,43G 

i 1~80. 
18S1. 
1882 . 
I S83. 
1884. 
1885. 
188G .. 
1887. 
IS88. 
1889. 

: ]C!90 ... 
: 1891. . 
i 1892. 

1

1893. 
1894. 

I
i 1895 ... 

1896 . 
1897. 

79 1 3,09tl 2,100 31,707 2: l7!) I 34,797 
200 . 18,022 1,504 1 22,5.32 1,704 . 40,554 
]23 ; 11 520 771 14,227 894 . 25,747 

'.1 313 : S:G30 I 1,013 16,708 1,32G . 25,313 
134 : 1,054 469 9,035 I (iu3 20,089 
77 ; 5,054 1,007 I 2!),5!J5 1 1,OS4 1 34,649 

((I) 441 : 854 1,377 27,481 (u)l, SlB , 58,338 I 
578 ' 14,240 83, 20,562 1,415 34,802 
87 ! 5. 759 1 . 0~4 16,073 1,181 21,832 
59 i 3,024 1,377 26,326 1 1,436 . 29,350 

177 : 2,58311,729 34,24fl 1,906 36,831 
22 : 503 233 6,131 I 255 6,694 
84 ' 6,180 59 2,025 , 143 8,205 

123 ! 12,409 10 112 i 133 ; 12,521 
11 I' 720 45 2,400 I' 56 I' ::,120 

108 6,34S 1~(i 3 l081'·h . 6,351 
1231, 3,975 '1 12~~ : 3,975 
1~ 1,lG6 1 of- 1,166 

_ --'-_ _ __ ___ _ . __ .L __ _ 

.:.\ 
. .. . i 
. ... 1 

· .. 1 

(n) 250 tons hom Cornwallis should more correctly be c1as~e rl nndel' the heading
of mineral pigments. 

TABLE 3. 
!'vIANGA:\ES )';' 

IMl'oJn's: OXlDE OF lVIA~GM; J'8E. 

: . ,. : I I 
i l<tscnJ. Y eu. 1 Pounds. I V, ".\118, I 
i- - - ----!--\--

1884.. .. .. .. .. .. . . .. . . . ... I 3,989 . S 258 1 
1885 . .. .... I 36,778 ! 1,794 
1886. ' 44,967 ' 1,753 
1887. . . . 59,G501 2,933 
1888 . .. .. . .. . . 65,014 3,022 . 
lS89. . 1 52,241 . 2,182 
lS90. . . . i G7,452 ' 3,192 
IS9l. . . . . . . . . . 92,087 3, H3 
lS92 ..... . . .. . . . , . . . . . . . . . . . . . . 76,097 3,530 
1893. .. . .. .. .......... 94,llG 3,69G 
1894.. ..... .. .. .. ... .. ....... 101,863 4,522 
1895. .. . . .... . . ...... ... . . ... 64,151 2,781 
1896 . . . . 108,590 4,075 

i~~ 70,663 2,741 
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Descriptions of the different manganese properties in Novu. Scotia MANGANESE. 

and New Brunswick were bO"iven in r,he report of Mineral Stati<ltics and D' 1 lscovery a,n( 
i\1.ines for 1890, and lleed not be furth er enlarged upon here. oevclopment. 

In New Brunswick the outlook for the future iLppe<Ll"S to be some
what encouraging owine to the reopening of the bog manganese 
deposit at Dawson Settlement, Hillsborough parish, Albert coun ty, 
by thc i\1ineral Products Cowpllny of New York. 

This deposit began to attract attention in 1887, when in that and 
the following year SOIn() development wvrk was done and tl·iu.l ship
ments weee made. In. 1890 the property was taken over by the 
Crimora :iYIanganes() Company. a plant was erected for drying the ore 
and preparations were made for working the property on a large scale. 
Operations, however, elo lIOt seem to have been very successful, as in 
the following year the works closed down and have so remained until 
taken up by the present ow ners. 

:111". Chalmers writes concerning this deposit ,tS follows'~ ;-

"Bog mang,Lnese occurs in an extensi ve deposit near Dawson 
Settlement, Albert connLy, N.B. , on a bra,nch of 'vVeldon Creek, cover
ing "n ftrea of about twenty five acres. In the centle it was found to 
be twenty-six feet deep, j.!-:tinning out toward;; the margin of the bed. 
The mineral is a loose, amorphous mass, which cn.n be readily shovelled 
without the aiel of a pick, and contains more or less iron pyrites disse
minated in streaks and layers, though large portions of the deposits 
have merely a trace. This bed or bog manganese lies in a \"alley ttt 
the northern base of n. hill, and its accumulation at this particular 
locality a ppears to be due to springs. These springs are still trickling 
down thf\ hill side, ILnd doubtless the process of producing bog manga
nese is :;till going on. 

" A brallch of the Albert Railwtty hILS been opened up to the mine, 
and kilns for drying the material were also erected. Operations had, 
however, ceased Itt the time of my visit (autumn or 1891) pending the 
completion of the analyses and tests of this product. Indications of 
other and similar deposits of bog manganese further west, about the 
head or ,Veldon Creek, have been reported. 

" Another bed or amorphous bog manganese occurs near Harvey, in 
the same county, but it has not been opened up." 

----------- ------------ .-----------
" G. S. C. R eport (N.S.) \'01. VII., 1894, p. 146,1. 
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MA1\GAN~:SJo:. A partial analysis of the Hillsborough ore by vV. F. Best" St. 

D · d Jolm, (Report of Section of Min. Stat. and Mines, 1890) !i.·ave: 
. ISCOVe l'y an ~ 

(lpve\opm~nt. 

l\fanganese binoxide .... . ........ , ... ' . .. . 
Iron oxide .. . ' ...... . ...... " ......... . 

47'0 
18'0 

V pgetable matter . . . . . . . . . . . . . . . . . . . . . .. 34'0 
J..oss .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1'0 
Copper. " .. ... ,.............. .. ... . trace 
Co bal t . . . . . . . .. . ...... . . ,. . . .. .. ..... tmce 

100 '0 

The following analysis of this ore is taken from the Mineral Resources 
of the United States for 1896. p. 311. 

Average of twenty samples of manganese ore from Hillsborough, 
N.B. (the ore being dried at 212 0 F.): 

::YIanganese .. . , .. . . . ... ..... . . ...... . 
Iron ... . ...... .... .... . , ....... . ..... . 
Oxygen ...... . . , ........ . ... . ..... . 
Sulphur .............. , . . . .. . . . ...... . 
Phosphorus .......... . . ....... ........ . 
Silina ............................... . 

45'81 
9'95 

31-01 
'03 
'05 

5'36 

92 '21 

Operations were begun in the RUmmel' of 1897, and from thirty-five 
to fOI,ty men have been employed clearing the land and erecting the 
plant. 

Prof. L. W . Bailey writes concerning the deposit lLnd the work of 
the company in the Summary Report of the Geological Survey for 1897, 

as follows :--

"The material is a fine jet-black powder, quite free fl'om pebbles or 
other foreign matter, and carrying about 45 per cent of manganese, 
with a little iron and silica, and only a tmce of phosphorus. The 
average value of the ore is about $13 or $14 per ton (while that of 
NIarkhamville rangeJ, in it,s higher grades, from $70 to $80 per ton), 
but would not even possess this value except through the operation of 
a special process whereby the incoherent powder is cemented and 
compressed into solid briquettes, capable of ready transportation and 
of direct addition to the il'On of the Bessemer furnace. A large plant 
has been erected fOl' the production of these briquettes, which are 
loaded directly on It short branch railwlLY connecting with the Harvey 

" 
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and Salisbury Railway, by which and by the Intercolonial Railway, 
they are to be forwarded to Bridge\·ille, N .S., to be there used in con
nection with the ptLnt of the Pictou Charcoal Iron Company, both 
pli1.nts being now under the con trol of the Mineral Products Company, 
of New Brunswick. The cost of the plant at Dawson Settlement, 
including the branch railway of a.bout one mile and a half, is said to 
have been about $30,000." 

:VlERCUH,Y. 

Several deposits of cinnabar are known in the vicinity of Kam- Discovery f>1I(1 

I J' lB ' t' I C I b' d f 1 I I I' d development. oops Ja ;:e, rJ ' lS 1 0 um la, an some 0 t lese lave )een exp olte 
although the work is as yet in the development stage. 

The Gold COIl1il1isBioner for the KaDiloops division reports a~ 

follows ;-

"The furnace belonging to the Cinnabar lHinilig Company was 
started in the latter part of March, but only ran for a short time, J.S 

it was seen that some alterations would have to be made before the 
ore could be treated successfLllly, the results not being satisfactory. 

"The prospecting of the deep ground, with the diamond drill, 
before commencing some tunnels, cross·cuts and winzes in the (Blue 
Bird' and (Rosebush' claims, was contem plated, but for some 
reason this work ha,; not been accomplished. The Cariboo Gold Fields 
Company has completed assessment work on a number of cinnabar 
claims on the north side of Kamloops Lake, but more labour will be 
required to determine their value." 

Besides the above·described, mercury ores have been found at a 
number of other places in British Columbia, although as yet not proved 
to be workable, may at least be taken as guides to localities where 
prospecting might be done with probable success. 

Dr. G. lVI. Dawson in his report on the mineral reSOUl'ces of the 
province (G. S. C. Report 1887, pp. 156-157 R, mention:; those given 
below;-

Ebeneze1' l1:fine, two miles and a half east of Golden on the C. P. 
Railway. Homathco Rive?'. F1'O.Se1· River, cinnabar grains obtained 
in;;' gold washing near Boston Bar. Fr'aser River, 12 miles above 
Kelly Lake Creek, rich specimens of cinnabar with native mercury. 
Vicinity of New Westminste1', float ore. Silver Peak neet?' Hope, 
Globules of native mer'cury with the silver ore of that point.. Besides 
these, specimens of ore are in the museu,,) of the Survey from R~ad 
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Island, north-eatit coaf>t of Vancouver Island and from a point on the 
e,tstern entrance to Sesha,rt Ohannel, Burcla,y Sound, Vancouver 

Tsland. 

The following tabl!l illustrates the produuclion of this metal which 
is ttltogether to be credited to British Oolumbia :-

'rAlJL,; 1. 

l\:[EIWUIIY. 

PRODUCTION. 

'1
1 

Fl asks, Price 
C"I.,,,dl\1· y ~"I'. , (7G.~ Ibs.) pel' flask. Va]ne. 

·----------1----- ----.-
1895 .. ... . . ....... I 'j'l 8 33 00 '" 2,343 
1896. I 58 33 44 1,940 

1 ~8-=-______ __ ~. __ ~ __ ~~ _~~ 

; 1882. 
1 1883. 
; 1884. 
; 1885 . 
: 1886. 
! U187. 
: 188S 
, 1889 .. 

1890. 
IS01 . 
18()2. 
1893 .. 
1804. 
lS95. 
lSH6 
1897 

TABLE 2. 

,2IIERcuuy. 

IHPouTs. 

I ., 

i 

2,4<13 
7,410 
5,848 

14,490 
1,:3,316 
18,409 
'27,951 
22,931 
15,912 
29,775 
30,936 
50,711 
36,914 
63,732 
77,H69 
7f1,OilS 

MICA. 

S 965 
2991 
2;441 
4,781 
7,142 

10,618 
14,943 
11,844 
7,677 

20,223 
If),038 
22,998 
14,483 
25,703 
32.343 
33;534 

The figures gIven for mica, are probably much below the actua,l 
production. Tber!l are nmny d!lposits worked on a small scale 'by 
private indiviclua,ls, from whom it is almost impo~siblc to get returns. 

The ilOportr" nt deposits of mica, wOI'ked at present are in the pro
vince of QUf·hec. Ontario only counts in the production for a, very 
small figure. 
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The mica mined is almost exclusively of the quality known as" amber MIOA. 

mica," which is used as an insulating material in the constl'uction of 
electrical machinery. The greater part of the whole product is 
exported, chiefly to the 1]" nited 8tates. 

9 

'fABLE 1. 

MICA. 

ANNUAL PRODUO'rION. 

i 

I 

C",lendar Year. Va.lue. 

----.------- ----

1886...... .. . ...... . 
1887....... .. .. 
1888 .............. . 
1889 ..... . ....... . 
1890 ...... • .. . .......... 
1891. ................... . 
1892 ....... .. .... .. .. . 
1893 ..................... . 
1894 ............... . ..... . 
1805 ............ . ...... . . . 
1896 ......... . 
1897 ..... . ........... . 

'fABLE 2. 

MICA. 

EXPORTS. 

Calenda.r Year. 

1887 ....... .. .. .. .. .. .. . 
1888 ......... .. ... .. . . . . 
1889 ................. . 
1890 ...... .. ..... .. ...... . 
1891 ...... . ........ . .. . . . 
1892 .................... . 
1893 .................... . 
1894 ..................... . 
1895 ......... .. .......... . 
1896..... .. . .. .. ...... .. 
1897 .... . .... .. ... . 

S 29,008 
29,816 
30,207 
28,718 
68,074 
71,510 

104,745 
75,719 
45,581 
65,000 
60,000 
76,000 

Value. 

$ 3,480 
23,5(;3 
30,597 
22,468 
37,590 
86,562 
70,081 
38,971 
48,525 
47,756 
69,101 

Production. 

J<Jxports 
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MICA. QU EBEC. 

OCCUlTeucc~ 

The more impoi·tant workings of mica are all situl1ted itl Labelle 
and 'Wright counties (formerly Ottl1wa County.) 

The following is a list of occurrences compiled from the reports of 
the Quebec Mining Bureau:-

Labelle County. 

P01·tland West.-IIL, 11., 12, 13, IX., 5, 6. X., 3. 
P01·tlancl East.-L 6. 
Buckingham.-XL, 36. 
Villeneuve.-L, 31, 32. 
Der"1-y.-Ill., 4. 

. W"'ight Connty. 

Hull l'ownship.-IX., 14, 15, X., G, 7, 10, 13, 14, 16, XI., 1, 5, 6, 
12, 13, XII., 10, XIII., 9, XY., 15, 16,32, XV!., 
11, 12, 13, 17. 

Wakefielcl.-L, 6, 12, II. 17, 18,23, III., 13, VIL, 25, VIIL, 27 . 
. Templeton.-VIII., 15,16, IX., 4, X., /,8,9,10, XL, 10. 
Masharn.-IIL, 10, 11. 
Hincks.-II., 21, 22, 25, IV., 3, 6, 17, 18, 31,32, 3G, 37, V., 22,23, 

XL, 10, 11, XIII., 48, 49. 
A1bmond.-B., 6 Ot' 7. 
Aylwin.-IV., 7, XL, 43. 
Northfield.-A., 1,2,3, B. 12, 13, 19,20,21, II., 32, 33. 
Denholm.-B., 12, V. 19, 20, 21, Vr., 26,27, VIII., 18. 
Bouchette.-L, 24, 38, D., 14, 15, X., 11, 12, 24. 
Low.--III., 24, 25, XIL, 3G . 
. Wright.-A., 37, D., 14, 15, V., U, Vr., 17, VII, 13. 

'Onslow.-VIL, 17, 22. 
Clarendon.-L, 14. 

Pontiac Connty. 

Besides the above, mica has been found in Bryson (on Black Rivet·), 
Alleyn, Cawood, and on unsurveyed lands on the Ottawa River 
opposite "Mattawa. 
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Argentet~il County. 

G1·enville.-V., 7,10, Vr., 9, 10, VII., 17. 
Ilarrington.-IV., 8. 
Wentworth.-VII., 24-, VIlI., 2:3. 
Cltatham.-IV., 28. 
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MIOA 

'Vhite mica which can be used for purposes where a high degree of OtCl1rl'ence~ 
transparency is required, has been observed on Lake Manouan, north 
of Lake St. John, also in the townships of Escoumains, Bergeronnes, 
'radousac, county of Saguenay, besides occuning, in many cases, in the 
same areas as the darker varieties of mica. 

ON'l'ARIO. 

In Ont1trio a few deposits are worked, but on a small scale although 
occurrences of economic value have been observed in many places, 
among which arfl the following:-

Lanark COtLnty, North·Burgess.-IX., 15,16,17. 
Frontenac Connty, Loughborough.-VIII., 5, (near Sydenham.) 
Hastings Cou.nty, Hungerford.-XII., 29. 
Addington Cou.nty.-Effingham. 
N,ipissin.q District.-Block 24. 
Parry Sound District.-Christie Township, near Edgington. 

BRITISH COLUMDIA. 

Several occurrences are known in British Columbia among which 
are those at Canoe River and Tete J aune Cache. 

MINERAL PIGMENTS. 

Under this heading are included the minerals which, either after 
undergoing preparation or in the natural state, enter into the compo
sition of certain paints. 

ThEly comprise, the ochre8, umbers, siennas, certain hrematites, limo
nites, barite, zinc white and the lead paints, as red lead, white lead. 

To this list might be added the chrome colours, graphite, terra alba 
01' gypsum, soapstone, etc., but these having also other uses are consi
dered under thai r respecti ve headings. 

Ochres.-By far the greater part of the Canadian production of 
mineral pigments is represented by the ochres, the output of which ha~ 
been increasing for the last three years, the figures for 1897 being the 
highest on record. Almost the whole production comes from the 
province of Quebec. 

9l 

MINEHAL 
PIO~IEN'TI\. 
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TAIlL~; 1. 

MINERAI. PnDII'.XTs. 

ANNUAL PnO])UCTION OJ!' OCHHES. 

i __ C,tlendnl" Yeal"._ ~~!~~I=-II 
1 1886. .... . ...... ... '11 

350 ! f; 2,350 
I 1887. .. . . . . . .. ...... 4H5 ! 3,733 
: 1888. .... ... . . ... . . . . 397 ! 7,900 I 
• 1889. ... . .. ... ···.1 794 i 15,280 i 1890..... ... . . . . . . . . . 275 I 5, l25 

189l. . . . . . . . . . . .. . . . . 900 : 17,750 
1892. . . . . . . . 390 ! 5,800 
1893.... . .. . ..... 1,070 17,710 
1894. 611 8,(;90 
1895. ... ........ 1,339 14,600 
1896. . ...... 2,362 16,04G 
lS!}7 . 3, ~05 'J3,1>60 

T,\IlLB 2. 

;VfINEHM, PIG~JBI('fS. 

IMPORTS OJ!' OCHm:s. 
,----_._--- ------------_._--- _.- _._ .... 

_______ ~~cal y~~ ______ ' POOOd~ __ V'IO'_'_1 

1880 .... .. . ...... .. . . . .. . ... . 571,454 8 6,544 
1881.. .... ... . ... . . . . . .. . .. ... . . 677,115 8,972 
1882. ......... . . .. ... . .. . . . . . . . . . 731,526 8,202 
1&R3. . .. . ... .. ... . .•..... . . ... 898,376 10,375 
1884 ...... . . .. ... .. .. .. ........ . . .. . .. . . 533,416 6,39S 
1885. .... .. .. ...... .... ... . .. . . . . 1,119,177 12,782 
1886.. .. . ...... .. .. . .... . ...... . ........ . . . 1,100,243 12,267 
1887 . ....... ... .. .... . 1,460,128 17,067 
1888. ..... ..... . . . . . . . .. . .... . . . ... . .. . 1,725,460 17,664 
1889.... . ... . . . ....... ..... . ... . 1,342,783 12,994 
1890...... .. .. . ...... . 1,394,811 14,066 
1891. ........ . . . .. .. .. " . . . . . . . . . ... .. .. ....... . 
1892. ................. . ..... . ... . 

1,528,696 20,550 
1.708,645 22,908 

1893 .... . . . .... . . . ........ . . . ..... . ........ . .. . . 
1R94 ... .. ..... • . . . ... . . ... .. .. . . . . . .•... . ..... . 

1,968,645 23,134 
1,358,326 18,951 

1895.... . ... ............. . 793,258 12,048 
1896 ..... . ... . .. ..... .. .. . .. . . . . . . . . . . .. . ... . 1 

----------;.------- - - --1 
1,159,494 16,954 

644,400 ~ 5,533 

859,/;64 12,971 
- -------

Total, 1897 ........... . 1,504,044 818,504 

--- -------_._---' 



tNGAU •• ] lIIINEHAL S1'ATIS'l'ICS AND MINING. 133 s 

The work of exploiting the ochre deposits of Oanada has been MINERAL 

chiefly confined to the province of Quebec. Some of the chief occur- PIGME!'.'TS. 

rences of this province are as follows :-

Champlain Co. 

Cap de la Magdelaine, St. Malo Range.-This is an extensive 
deposit, having an area of over six hundred acres. It consists of 
layers of ochre interstratified with peat, and was opened in 1885. 
It has been workec'l ever since. 

St. Ma?·.qne1·ite Range.-.Small patches of ochre a few yards in 
diameter, and a few inches thick, show for a distance of several miles. 

St. Mau?'ice Co. 

Pointe dn Lac, St. Nicholas Ran.qe.-Important ochre bed extending 
over an area of 400 acres, with a thickness ranging from six inches 
to 4 feet. The colours are different shades of red and yellow. These 
deposits were opened in 1851, but the enterprise was subsequently 
abandoned. 

]{ontmo?·ency. 

Ste. Anne.-One mile and a half above mouth of river is a remarkable 
deposit of ochre, covering an area of four acres with a depth of from 
four to seventeen feet. 

Other deposits, more or less important, have been found in :-

County. Township. 

Chicontimi . . . Sima?·d ... ... IV., 
Drnmmond ... Dm·ham .. ... IV., 
Montcalm . . .. Che?·tsey. 

Rang-e and lot. 

24, 25, 26 ; V., 26, 2i, 28. 
4. 

W1·ight .. ..... Jh~ll . .. . ... . X., 15. 
Eardley. 

Pontiac . .... Mansfield. 
Saguen[~y .... Be?'simis-Je?'emie Islands, Escomnains. 

Ibe1·ville . .... III., 23, 24, 25. 
]fanicot~agan 1., II., IlL, IV., V., VI. 
Islets A, B, O. 
De Jltlonts-Blocks 0, D. 

Vav,drenil . .. Seigniory of Vand?'e1Lil-Cote St. Charles, 17 

Occtll'l'ences 
of Ochres. 
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AKALY8ES Ol" OCRllES. 

___ . ____ 1._1_~ __ 3_. _4_. 

Peroxideofiwn......... 59'10 I 92'00 601 :83 72:1~ 
Protmude of Iron.. .... . . .... 3' : 2' 3' . *0. 77 " 0. 26 1 
Alumma ... . , . . . . . . . . . . . 2 10 2 25 
Silica.... . .. . 1'15 0'61 
SiliciouH matters. , ' , . , . , 3' GO 3' 70 3' 05 
Sulphuric acid.,.,., ",. 0'10 
Water of combination.. . 2' 54 21 ' 75 16' 45 
Moisture ........ .. . *21'14 1'52 G'85 5'85 
Organic matters .. ' . ' . , . 15' 01 

1100-:001'-100'00 -100'00 -]00 '00 
; I 

(1) Ste. Anne, Montmorency- By Dr. Sterry Hunt. 
(2) St. M alo, Seigniory of Cap la Magdelaine. 
(3 and 4) North Shore of Little Romaine River, IlJerville Tp., 

Saguenay County-(Mines and Minerals of Quebec by J. Obalski, 
Provincial Govemment Mining Engineer). 

" By difference. 

Baryta.-As will be seen by Table 3 following, the production of 
this mineral has been very irregular and for many years there was 
none to report. Mosb of that mined has found a market in the United 
States, 

TAIlLE 3. 

MINERAL PlGMEKTS. 

ANNUAL PRODUCTION OF BARYTA. 

-,--- - - - ---, 

Calendar YeaI'. TOllS. I Value. i 

- ,- --- --:- -1 
I ' 

1885. ' ... ' ' .. .... . 300 1 $ 1,500 I 
188G, ... , , .... .... 3,864 I 19,270 
1887 ' , .. . 400 I 2,400 I 
1888 .. , ...... .... 1,100 3,850 
1889...... , ..... , I .......... , 
1890 . . . , .. . , .. .. 1,842 I 7,543 , 

i~~~:':':,' .. .. . ... "si5'!'" ijilo' ! 

.:.._~i_i_~ ._: '_: _: :_: ._:_: '_: :_: _: :_: '_. :_. _: :--,' ,------: : . ~: 0~:)8i: 51
1
.:11 : . ' : 23:" 8

6
' 3~: gO '1

1

1 

1896.... .......... .. .... .. 
1897 .............. " 

As shown by Table 4: the home consumption is small. A study 
of the figures there given shows a great variation in the value of the 
mattlrial imported. Last year it has varied between ten to twenty 
dollars a ton but some years the average has been from $35 to $40 per 
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ton. These variations are probably due to the different gr'ades of Mn>'ERAL 

material brought in, some being crude and some ground. PIGMENTS. 

The material mined in Canada has always been shipped in the crude 
state which has -doubtless affected the industry as the low.grade 
material will hardly bring a price which would allow of freighting long 
distances to market. 

Deposits of this mineral are known to occur at a number of places in Baryta. 

the country, but the production has chiefly come from points in Nova 
Scotia and Ontario. The di:fi'erent mines have not generally been 
working simultaneously, but have all been operated irregularly. 
Among the chief occurrences are the following. 

Nov A SCOTIA. 

GolchesteT Go. 

N ear village of Five Islands. This deposit was worked several 
years ago by an American Syndicate, and about 3,000 tons extracted. 

Gape BTeton Island, bweTnes8 Co. 

A large deposit which is worked intermittently occurs on Lake 
Ainslie. Another deposit known as Mabou mines occurs at Mabou. 

QUEBEC. 

In Quebec, baryta deposits are known to occur at several points 
but have never been worked to any extent. 

Bonaventure County. 

Anse a la Vieille.- Vein about nine inches in width. 

Labelle County. 

Buckingham Tp.-IV., 21-Vein of bar'yta, six to fourteen inches 
in breadth. 

Other deposits have also been noticed in the Saguenay valley, and 
othel' places, which, howeveJ', do not as far as known offer economic 
interest. 

ONTARIO. 

The most important deposit of baryta in Ontario, so far known is 
on. McKellar Island-Thundet' Bay dit:;trict. This has been opened 
and worked to some extent. 
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Other occurrences, the value of which has not been ascertained have 
been noticed in the following places: 

I 

Ji'rontenac Co.-Oso. 
Leeds Co.-N ol'th Crosby Tp. 
Leeds Co.-Lansdowne.-VII., 2. 
Lanark Co.-North Burgess.-IX., 4. 

Bathurst. 
Lavant-I., 22. 

Hastings Co.-lVIadoc.-VT., Ifi. 

TABLE 4. 

MINERAL PIGMEN·l'S. 

IMPOR'fS 01<' BAllYTA. 

__ Fiscal Year_. ____ c=-I_~.'" 
1880. .. ... .. . i

l 
2,230 , 81,525 

1881. . . .. . . 3,740 II 1,011 
1882. . ... . .. . I 497 303 
1883.. . ... ... ... 1.... 185 
1884... .. .. ..... .... 229 
1885.... . 7 14 
1886 .. .. . . 62 
1887. .. .. .. .. .. :179 676 
1888.. .. . . 236 214 

1

1889. . . . . . 1,332 987 
1890...... ........ .. . 1,322 978 

TABLE 5. 

MINEllAL PrG~IENTS. 

MrscRLLANEOUS hIPOR'fS, FISCAL YEAR 1897. 

Quantity. Value. 

I 
pai~grO~nd or mixed iu~r:ith either :pan'-~- - ----- - 

nish, Jacqu~rs, liquid dryers, collodion, oil finish or 
oil varnish ..... . . .. . . . . ..... ... . .. ....... Lus. 

Paints and colours, and rough stufi' and fillers, N.E.S. 
Paris green, dry............ . . . ................. . 

38,097 
45,680 

218,490 
Paints and colomB ground in spirits, and all spirit val" ; 

n ishes and lacq ne! s . .. .. ... ... . . Galls.; 1,041 
Putty.. . .... ..... .. . Lbo. : 190,302 

83,013 
2,184 

23,091 

2,920 
3,385 

Colours, metallic, viz.: Oxides of cobalt, tin and cop· I 

per, N.E.S .. .. ... I 29,225 4,753 

I~-.. -.. -.. --------s9,346 
_ ______ ________ ._1 _ _ _ __ _ 
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~lINERAL WATER. 

The production and sale of mineral wat,er in Oanada has now 
become a fairly well established industry. 

Returns fol' 1897 show a production of 749,691 gallons, valued at 
$141,477, an increase in value over the previous year of $29,741 01' 

26 per cent. 

MINEllA!. 
\VA·I·XR. 

The following is a list of the principal contributors to the produc- Producers 

tion of 1897 
=======- --=-=--=---=-::::-- ---=--=-._.==---- ._-_ . . -----

I I ! 
I)' T f C ' Name of liN mne of Nlanag'el': P I d 1 rovmce. N atrle 0 om pany. \Vater. 01' Secretary. : o;;ta A (ress. 

_____________ . _______ - - _____ .1 ___ ___ - - -

New Brunswick Havelock i'dinel'i1i ,Hrwelack.. C. H. Keith ..... ;Petitcocliac. 
Springs Co. I ; 

. . Sussex Min era l Sussex .... C. G. At·lYIstl'Ong. 'Sussex. 
Springs Co. I . .. I 

" ...... . . . . . ......... Apohaqlll ... J. R. Smith ..... ,St. John. 
Quebec ........ St. Levn Mineral St. Leon ... St. LeoH Mineml ,Tol'Onto. 

Springs Co. Springs Co. . 
. . . . . . . . . ' . . . . . .. . Richelieu .. J. A. Hnrte ..... IMont.renl. 

" . " l{,\dnor \Vater Co. Radnor .... Ra.dnor\VaterCo. ; " 
Ontario. Grand HotelCo .. Caledoni"n King Arnoldi .... Ottawa. 

Borthwick. Wm. Borthwick. " 
. Georgian .. W. K. Kains . ... Trendwell. 

. . . .. Eastman's. J. Boyd & Son . Eastman Spring 
. . . . .. Ancaster .. R. A. Smith ..... Toronto . 
. Endo ,,,Iineral Endo . . .... L. Forrest..... Toronto. 

Water Co. I 
.. 'Winchestcr W. J. Anderson, Smith's :Falls. 

i M.D . 
... .... iWensley's. Mrs. E. 'Vensley. Camperdown . 

. . . . . . . . D i" m 0 n cl Pnrk:Sauataris.· J. A. Macdon"ld. Amprio,.. 
Spring. ! 

Bl'it'h Columbia . .. . ... . . ... Randall H. Kemp Kaslo. 
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Besides the above, numerous mineral springs are known to occur in 
Canada., but their being no production reported they <tre so far unim
portant. 

TABLE 1. 

J\IINEUAL IV A~'ERS, 

ANNUAL PUODUCTIOK. 

Calendar Year, I Gflollons. Value. 

------.-- 1--------
i~~~: ·· .. · ·· .. ·· .. 1 

18DO. :: :: :::::: ::: :1 
JS!l1. . . . . ... . . ... 1 
1892 ...... , ......... " 

i~~~ ... ·· .. ··· .. 1 

l895 .1 
1896. ... .... .. . . .. , 
1897. . .. , 

124,850 
424,600 
561,165 
427,485 
li40,H80 
725,096 
767,460 
739,382 
706,372 
74(),6H1 

TAIlJ.K 2. 

11'I1NERAf. IVATJ>:HS. 

bIPOHTS. 

S 11,456 
37,360 
66,031 
54,268 
75,348 

108,347 
110,040 
126,048 
111 ,736 
141,477 

Fiscal Yea.!'. Value. 

1880 .. . 
1881 .... ... . . . 
1882 .... . .. . .. .. . 
ls83 
188·1. 
1885 ... . 
1886 .. . 
1887 .... . 
1888 .... . 
1889.. .. 
1890 ... . 
1891. . .. . 

1 1892 .... . 
1893 ...... . 
1894 ... . 
18D5 .... . 
1896 

815,721 
17,913 
27,909 
28,130 
27,879 
32,674 
22,142 
33,314 
38,046 
30,343 
40,802 
41,797 
55,763 
57,953 
49,546 
48,613 
55,864 

,---- _._ - ----- ---------------

1 1897 {M!neml waters, natUl'al, not i~ bottles. . . . .. ... . .. . . S 585 I 
. 1' Ivl111eral and aerated Wlttel'S, N.E.S. .... . . .. . .. . ...... 46,421 

1 ______ ._ .. . __ ___ _ __________ __ -w~1 
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NATURAL GAS. 

The commercial use of nn.turo,l gas in Oanada is still confined to the 
wells in southern Ontn.l'io, in the districts termed respec~ively the 
Essex n.nd \Velln.nd fields. H is difficult to stn.te the actual output in 
cubic feet, since with one or two exceptions the gas is noL metered 
by the producers; the vn.lue per 1,000 cubic feet, however, remains 
fairly uniform. The total in 1897, viz., $325,873 shows an increase of 
$49,572 or 17 '94 pel' cent over the figures given for the previous year, 
though considerably less than the value of the output in 1895. To 
thi" total three companies in the Essex field, giving employment to 
about 39 men, contributed $209, i7 3, and six: companies in the Weiland 
field, employing about 35 men, contribu ted $116,100. 

Table 1, below, shows the value of the production of natural gas for 
the past six years. 

TABLli: 1. 

::\"ATUHAL GAS. 

A~NIJAL PnODl'CTION. 

I 

Calendar Year. i Va,lue. I 

---·------1 
1892. . .. ... . .... . ... . ... . 
1893. . ... .. .... .. 
1894. . ......... .. 
1895 .......... .. ....... .. 
18!l6 .... . .. . . . ..... .. .. . 
1897 ... . ......... . ....... . 

8 150,000 ! 
376,233 ' 
313,754 
423,032 
276,301 
325,873 

A large proportion of the gas from the two fields if; exported to the 
contiguous cities of Detroit n.nd Buffalo, the total value of these exports, 
according to the Mineral Resources of the 'United States for 1896, 
being as follows: 

NATURAL 
GAS. 

Production. 

Imports of natural gas into the United States from Oanada, Exports. 

calendar years. 

1891 (In.tter half) .................... . 
1892. . . .. .. . .. . ........ . 
1893 ..... . ' " . . .. . . ....... . .... . . . 
1894. '" .. .. .............. . 
1895 ... " .......... . . 
1896 . .......... . .............. . . .. . 

$25,500 
74,737 
90,653 
62,523 
89,419 
87,446 
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The quantity of gas imported into the United States is estimated 
by the customs officers of the two cities to be in thousands of cubic 
feet, as follows : 

At Buffalo--

1892 ..... . ...... . ..... . 
1893. . .. . . . . . . . . . . . . . .... '" 
1894. . . . . . . . . . . . . . . . . .... . 
1895 ....... . .. . ... . ....... . . . ... . . 
1896 . ........... . .. .. . . . . ....... . 

At Detroit-

1894 . . .... . . , .. . .... .. .... , .. . ... . 
1895 ... " . . . . ..... . . .. .... . .. . ... . 
1896 ........ .. .. . ,., . . . .. ....... . 
1897 (ten months) ...... . ... . ..... . . . 

making a grand total of exports from Canada of 

1\:[. Cll. ft. 

1,295,490 
1,314,824 
1,067,850 
1,052,800 
696,92~ 

10,800 
785,990 
966,800 
810,400 

M. Cll. ft. 

1892 . . .. . ....... . . , . ; . . . . . . . . . . 1,295,490 
1893., .' .... .. . .. . . .. . ........... 1,314,824 
1894.. . . . . . . . . . . . . .. . .. ... . . .. . 1,078,650 
1895. . . . . . . . . . . . . . . . . . . ...... . . 1,838,790 
1896 . . . . . . .. .... . .. . .. . 1,663,728 

These figures taken in conjunction with the values given above, 
indicate an average value placed upon the gas of about five and a half 
cents pel' tbou~and cubic feet. 

T:I1 comparing the values of production (Table 1) with the values of 
the imports into the United States from Canada, one might be led to 
suppose that a much smaller proportion of our production of natural 
gas is exported than is actually tbe case. Table 1 is made up from 
the returns received by this department, and in most ca"es represents 
the receipts of the various companies for gas sold, tbe price per 
thousand cubic feet being variable, but ranging as high as 2fi cents in 
some cases, and probably averaging on the whole from 10 cents to 15 
cents per M. cubic feet. In the table of imports of natural gas into 
the United States, however, a merely nominal value of about 5 cents 
per M. cubic feet is placed upon the product. Over 75 per cent of 
the production is exported. 

In 1897 the wages paid for labour (Bureau of Mines Report, Ontario) 
were $42,338. 
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The town of Leamington owns its own wells and supplies gas to its NATURAl, 

citizens and for municipal purposes. In 1894 the service pipes of the GAS. 

Ontario Natul'al Gas Co. were acquired at a valuation of $14,000, 
since which about $6,000 has been spent on extensions, etc. A well 
was drilled by a syndicate of citizens and aftp.rwards taken ovel' by 
the corpot'ation at cost price, viz.: about $2,000; a second well has 
since been bored, and the two are said to have a capacity of 11,500,000 
cubic feet pel' day. In 1897 four men were employed, viz.: a manager, 
a collector, a general workman and a man in chilrge of the regulatol's 
at the wells, the total wage cost being, $770. The revenue derived 
from the sale of gas in the same year was about $10,000. The ra teg 
charged are for stoves f!'Om $1.50 to $1.75 per month ; for dwelling 
furnace $2.50 pel' month; for store or shop furnace $3.25 per month: 
factories are supplied at the rate of five cents per thousand cubic feet. 

'Vhilst no natural gas was put to use except in Ontario, an import
ant discovery was made in connection with the bOl'ings in search of 
petroleum carried on by the Geological Survey in northern Alberta 
and southern Athabasca. This work is alluded to in the article on 
Petroleum, but the notable fea ture in this connection consists in the 
heavy flows of gas met with in the boring at the mouth of the P elican 
River on the Athabasca River. This point is of course too far away 
from any settJement for the present utili zation of the supply. "It is 
of particular interest, however, when t aken in connection with the 
considerable quantity of gas met with' in the Athabasca Landing 
boring, and that found in borings made for water at Langevin and 
Cassiis, on the line of the C'tnaciian Pacific Railway. The gas is not 
found in these four places at exactly the same horizon in the Cretaceous 
rocks ; but its occurrence goes fal' to prove that., particularly in the 
lower strata of the Creta.ceous, natural gas in quantities ()f commercial 
val ue ma.y be expected to oceu l' over a vast area of . the N orth-west, 
the distance between the extreme points at which its existence has 
now been dr termined (Langevin and Pelican) being a bout 350 miles." 
(Summary Report of the Geological Survey, 1897.) 

NICKEL. 

The Sudbury district in Ontario is che only region in Canada where 
the mining of nickel ores is carried on, and the output of its mines 
still satisfies a large pI'oportion of the world's l'equirements for this 
metal. 

NICKEL •. 
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NICKEL. During 1897, the Oanadian Oopper Oompany continued active 
operations at the Oopper Oliff and Stobif1 mines, and the Trill Mining 
and Manufacturing Oompany operated the Inez mine. Though the 
mines of the H. R. Vivian 00. were shut down during the year, a 
quantity of roasted ore from the stock-pile was sold to Joseph 
'Wharton, of Philadelphia, and smelted in the furnaces of t.he company. 

Pl'Onuction. The total production in 1897 amounted to 3,997,647 pounds, or 
1,999 tons, which, at 35 cts. pel' pound, gives a final market value of 
$1,399,176. The increase over the previous yeal' was 690,534 pounds, 
or 20'47 per cent, and in value $2 10,186. The value of the produc
tion according to the export returns, given in Table 2, was $723,130, 
or with the figures of production given above, an average value per 
pound of 18'1 cents. The value placed upon the nickel in the ore by 
the operators in the returns to the Provincial Mining Bureau, is much 
less than that placed upon the exports, being for the year 1897, but 
$359,651 (Report of Bureau of Mines, vol. VII., First Part, p. 26) or 
an average value per pound of 8'99 cents. 

The total quantity of ore treated in 1897 was about 96,092 tons, 
which, with a nickel product of 1,999 tons gives an average per cent 
of nickel in the ore of 2'08. 

Table 1 gives the production, price pel' pound, and the final market 
value of the metal for each year since the inception of the industry in 
1889. 

TARLR L 

NICKRL. 

ANNUAL PnODGCTIOK. 

Calendar Year_ 

1889 ....... .. " .. .. 
1890 ..... _ .... _ .... .. 
1891. ... .. ... ...... .. 
1892 ........ . 
1893 ............... . 

. 1894 .... , .......... . 
1895 ...... . _ .... _ . .. 
189r, . .... ....... .. 
1897 ....... ..... . 

;-----_ ._----
I 

Pounds of nickel P . e) Ib ~T I in matte. l'lO I el' . , a. ue. 

*830,477 
1,435,742 
4626627 2;413;717 • 
3,982,982 
4,907,430 
3,888,525 
3,397,113 
3,997,647 

60c. S 498,286 j 
65c. 933,232 I 
60c. 2,775,976 
58c. 1,390, D56 
520. 2,071,151 

3811c. 1,870,958 
35c_ l,3GO,!l84 
350. 1,IR8,990 
35c. 1,399,176 I 

'---------'--------- ----- -_.-
* Calculated from shipments ma.de by rail. 

Thus the production of nickel in Oanada up to the end of 1897 was 
29,480,260 pounds or 14,740 tons, or an average yearly production of 
1,638 tons. 
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Table 2 gives the value of the exports of nickel as per the returns NICKEL. 

made to the Customs Department, and Table 3 the imports. 

TARLE 2. 

NICKEL. 

EXl'OR'l·S.-" 

I 
Calenda,r Ye8.r. II Value. 

- - -- ------ ----- ----

1890 . ..... ... .. . . .... . S 89,568 
1891. .... .... .. .. .... .. .. .... . .. .. . 667,280 .1 
1892...... .... .... .... .... . . ... .... 2D3,149 
1893 .. .. . ... . ... ... ... ... ...... . ' ... . . . 629,692 
1894....... ... . ... ...... ... ........... 559,356

1 

1895.. .. . ........ .. .. . .. . .. . .. . 521,783 
1896.. .. .. .. . ... . .. . . ....... ,. .\ 658,213 
1897. ... .. .. .. ..... .. .. .. .. . . . . 723,] 30 

-----' 

-, Practically all the nickel-bearing ore and matte produced in Canada 
is exported, the apparent discrepancy between Tables Nos. 1 and 2 being 
due to the differ,mt basis of valuation adopted in the two instances. 
Table 1 represents the total final values of the nickel produced in Canada, 
for the ye'!.rs represented. In Table 2 the worth of the product shippee! 
is entered at its ~)'ot value to the operators, and depends upon the partI
cular stago to whICh they happen to carry the process of extraction at tho 
time e.g., whether the shipments made are raw ore, low grade matte or 
high grade matte. etc. 

TADl,]; 3. 

NICKEL. 

IMPORTS. 

I 
I 

Fiscal Year. i Valuo. 

~~:~=~~-~~~-.-.~-.. -.I- s 3,154 , 

i~~~:::: ': : :: : :: :::::.::: ::: ::::: ::: ::: i ~:~~~ 
1893......... .. ..... .. . .. ... ; 2,905 
1894...... .... ...... ... . ...... . . 3,528 
1895 . ......... .. . , . i 4,267 
1896. . . .. .. . .. .. .. . .. .. . . i 4,787 

1
1897 {~!('kel ~nodes .. . . .. . ... . . . . . . I 4,64!l 

_1 __ ~lckel ........ .. .... .. I-s~1 

Classified under the general heading of minerals in the Trade and 
Navigation Report. 

Nickel refining is not carried on in Canada, the matte being 
shipped for the most parb to the refineries at Constable Hook and 
Camden, N.J., U.S.A., though small amounts have been shipped to 
Great Britain and some to Germany. 

EXpot't3. 

Imparl 
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Descriptions of the mines and works and modes of occurrence of the 
nickel in the Sudbury region will be found in former reports of this 
Section and need not be repeated here. 

Canada's chief rival in the production of nickel is the island of New 
Caledonia, a French colony, sitnn.ted in the South Pacific Ocean, about 
1,000 miles east of the Australian coast. Here the nickel occnrs as a 
hydro-silicate of nickel and magnesia (garnierite) and in another ore 
called" chocolite " from the resemblance this mineral bears to choco
late. The two minerals are found in the same deposits and the mixed 
ore averages from 6 to 8 per cent nickel. 

Mining is carried on by two companies, the Soci~te de Nickel and 
the Societe d'Exploitation des Mines de Nickel, both of Paris, the
former operating at Thio and the latter at Kouona. The Si Reis 
mine near the Bay of N epui is also in operation. 

The latter is said to be the only mine actively worked in 1807, the 
two former having large stocks of ore in hand. In July, 1897, thet'e 
were said to be in the stock piles at Thio 100,000 tons of ore, averag
ing about 6 per cent nickel, and at Konoua from 6,000 to '7,000 tons, 
averaging 8 per cent, 

In the following table some statistics are given of the production of 
nickel in New Caledonia, the figures being taken mainly from the· 
volumes of the Mineral Industry. 

The ore probably averages about 7 per cent nickel. 

PRonue'J'ION Al'in EXPORTS ()],' NICKEl. Om, FRO,! NEW CALEDO;';!A. 

_ _ yeal_ .. ____ prOdllcti~ 1 ]~xports. 

I
*MbtrIC tons l<Me:ric tons 

1884·89 . . . . . . . D1,995 
I 18!JO ... . 22,6~0 1 22,690 
. 1891. . .. .. . ........ 1 60,921 35,000 
! 1892.. . ....... . . ..... 83,114 36,000 
1 1893 ........... .. . . , 69,130 45,61:l 
i 1894.... .. .. · .... .. ··1 Gl,243 40,089 
, 1H95... .... . ...... . .. 2f),623 38,976 
1 1896 .......... ... ... . i _~~_ 37,467 

'1,000 metric tons m'e equivalent to 1,102'3 short tons English m~aSI\l'e. 

It will be seen that from 1890 to 1896 the exports of the llieta~ 
ranged between ],500 and 3,000 tons pel' annum, while the Canadian 
output in the same period varied from 800 to 2,400 tons. 

The total output of the New CaJedonia mines from 1884 up to the· 
end of 1896, calculating the nickel in the ore at 7 per cent, was accord-



INOAlL. ] MINERAL STATISTICS AND MINING. 145 s 

ing to the above figures 21,548 metric tons or 23,752 short tons, the NIOKEL. 

amount since 1890 being 17,908 metric tons, or 19,740 short tons, with 
possibly from 7,000 to 8,000 tons of metal in the ore in stock. The 
average yearly export therefore for the seven years from 1890 to 1896 
inclusive, has been 2,558 metric tons 01' 2,820 short tons 

In the United States a small amount of nickel is produced as a by
product at the mine La Motte, a lead mine in Missouri. Previous to the 
opening of the Canadian mines, a considerable quantity was obtained 
from the Gap nickel mine in Lancaster county, Pennsylvania. Some 
work has also been done on the deposits in Oregon and Nevada. 

The t~tal quantity of nickel mined in the United States from 1887 
to 1896 inclusive, was but 1,183,282 lbs., or 592 tons, less than one
third the production of the Canadian mines in 1897 alone. 

Nickel is also found in Norway, Sweden and Russia, and some 
mining has been done, but production has been unimportant. 

As stated above, the average yearly output of the New Caledonia 
and Canadian mines has been 2,820 tons and 1,638 tons, respectively, 
making a grand total for these two chief sources of supply of 4,458 
tons per annum. The other producing countries, Norway and the 
United States, would not add more than from 100 to 150 tons yearly 
to the above total. 

It would thus appear that the world's requirements of nickel are 
from 4,500 to 5,000 tons per annum, of which amount Canada sup
pJies from 30 to 40 per cent, and that the sources of supply at present 
worked are more than capable of taking care of the demands made 
upon them. 

PETROLEUM. 

There is but little variation to report in the petroleum refining in· 
dustry for 1897. Th e companies engaged in refining during the year 
were: 

The Imperial Oil Co., Ltd. } 
The Pet~olia C,'~d "l Oil and Tanking Co. Petrolia. 
The NatlOnal 011 Co., Ltd. . 
The Empire Oil Co., London. 
The Bushnell Co., Ltd. 

The last named company has works at Petrolia and at Sarnia ; those 
at Sltrnia having been operated only during the months of October, 
November, and December. 

The production of illuminating oils and other petroleum products 
for the year attained a total value of $1,672,429, being a decrease fl'om 

10 

PE'l'ROLEUlI 
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PETROLEU!f. the value of the production in 1896 of $204,484 or 10'9 per cent 
compared with an increase in 1896 over 1895 of 4- per cent. 

Production. Tables 1 and 2, show the production of illuminating oils and other 
products and the consumption of crude oils and chemicals respectively, 
the total value of the latter in 1897, being $1,147,622. 

TABLE 1. 

PETROLEUM. 

PRODU01'ION O~' CANADIAN Orr. RF.FINERIES. 
------------- ------------------------------------, 

CALENDAR YEARS. 

Products. 1895, 1896. 1897, 

Quantity. I Valu~. Quantity. Value. Quantity. Value. 
------------- - _ .. - ---.--- --.-- ---.--- ----- -.-

S S S 
lJIuminating oils .. galls. 10,711, 37flll, 2 L 7,426 11,207,150 1,251,122 10,493,449 1,064,130 
Benzineanel naph· 

tha .. "" ,. ," 642,484 63,026 719,453 70,733 7-17,1631 71,978 
Paraffine oils ... '. " 1,016,039 140,245 1,014,271 132,308 930,490 136,283 
Gasanel fuel oils .. " 6,095,355 218,692 6.788,353 261,618 6,723,6tl3 249,615 
Lubricating 0 i I s 

anel tar , . . . . . . . " 
Paraffine wax . . . . Ibs. 
Axle grea?e . . .. . " 

1,698,559 75,578 1,447.455 77,109 1,148.847 62,058 
1,840,021 82,970 1,532,070 76,2'19 1,805,365 tl1,191 

Totals ........ . r-.. -.. ::-.. -.. l,8o~:~I~~~~ 1,87~::~: ~~7~ 1,67~~ 
----

TABLE 2. 

PETROLEC ~[. 

CONS{;)/PTION OF CRUDE OIL AND CBllMIOAI.S. 

CAI.ENDAH YEARS, 
AI,ticles. ---- ----- ----------------------

1894. 1895. 1896. 1897. 
-.----------- - ---- -------- ------- ------ --- --

Cruele petroleum .. .. , . . gn,lIs. 27,884,080 24,954,855 25,881,095 25,488,230 
Sulphuric acid ......... . Ibs. 4,974,GI0 4,919,271 5,14 6,420 5,504,411 
Soda ..... ... . '" ., " 430,810 390,781 438,058 479,660 
Litharge ....... .. . ... " 472,139 390,573 361,603 501,227 
Sulphur ............. .. " 96,144 78,597 80,612 65,349 

The production of crude oil in 1897 was obtained as usual from the 
inspection returns of the Inland Revenue Departlllent, by calculating 
from the quantity of refined oil inspected during the year, the ratio of 
crude to refined being taken as 100 to 42. 

Table 3 shows the quantities of Canadian and imported oils inspected 
during the calendar year, complete detJ.ils as to the number of dif
ferent sized packages, etc., being given. 

" 
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TABLE 3. 

PETROLEU~r. 

I NSPROTION OF CANADIAN AND I~IPORTED OILS, CALENDAR YRAR 1897. 

Number 
of Number Total Gallons, Total GallonR, 

Packages. 
Insr8ction 

i'ee. 

APprOXimate l 

of Gallons pel' 
Package. 

Canadian. Imported. 

----- -_. ------ ----- - --- - -.--------

cts. 

2'1l,388 10 42 10,138,296 . . .. ...... .. . .. 
143,432 10 42 .... .... , ....... 6,024,144 

*82 10 42 1,722 1,722 
165 5 10 .... . . .... .. 1,650 

58, 972 
2t 

5 294,860 . . ... . . .. . . ...... 
120,169 2. 5 . .... .... .. ..... 600,845 

- - ------_._---------- - ------------
'f otal ............... . ... .. . . .. . 10,434,878 6,628,361 

* Reported as mixed Canadian and Imported Oils and assumed to contain equal 
quantiti~s of each. 

Table ± gives the s tatistios of the quantity of Canadian refined oils 
inspeoted, together with the crude equivalent oalculated from the same 
both in gallons and in barrels, the average prioe per barrel (see Table 
13) and the total value of the crude oil. 

TABLE 4. 

PETROLEUM. 

CANADIAN OI LS AND NAPHTHA INSPECTED AND CORRESPONDING 
QUANTI'l'IES Ok' CIWDE OIL. 

Cmde Ratio Equiva- Avel'age I V I 
Calendar Refined Oils Equivalent of Crudet{) len t in Price pel' a ue 

Y ear. Inspected. B"rrels of Barrel of. 
Calculated. Refined. 35 Gallons. of Crude. Crude OIl. 

---- - ---------------------

Galls. Galls. 

1881. .. . 6,457,270 12,914,MO 100 50 368,987 ..... .. . . . . . . ..... .. 
1882. .... 6,135,782 13,635,071 100 45 389,673 . .. .. . . . . . . .. . . ... 
18R3. 7,447,648 16,550,328 100 45 472,866 . . . . ..... . . . .. . ..... 
1884..:::: . 7,993,995 lfl,984,987 100 40 571,000 .. . . ... . .. 'w." •• . . 
1885. 8,225,882 20,564,705 100 40 587,563 ..... .. . . . . . . . . . . 
1886 . .. ... 7,768,006 20,442,121 100 38 584,061 80.90 8525,655 
1887 . .. .. . 9, 492, 58fl 24,980,494 100 38 713,728 0.78 556,708 
18:,8 ... . 9,2-10,176 24,332,042 100 38 695,203 l°H 713,695 
1889 ... 9,472,476 24,664,144 100 38 704,690 0.92 653,600 
1890 .. .. 10,lN,894 26,7';6,037 100 38 795,0:10 1.18 902,734 
1891. . .. 10,065, 463 26, 435,430 100 38 755,298 ''"11.010.211 1892. 10,370,707 27,291,334 100 38 779,753 126 . 984,438 
1893 ...... 10,618,804 27,944,221 100 38 798,406 1.09 874,255 
1804 . . .... 11,027,1)82 29, 018,637 100 38 829,104 1.00' 835,322 
1895 . ... . 10,674,232 2D,414,838 ]00 42 726,138 1. 49 1,036,738 
189G .... . . '1 10,684,2R4 25,438,771 100 42 726,822 1.59 1,155,G47 
1897 .... ... 10, 434,878 24,841,995 100 42 709,857 1.4~ 1,011,546 

PETROLEmI. 

Inspection 
of OIls. 



PE'1'ROLEUM 

InsJ;>ection 
of oils, 

148 s GEOLOGICAL SURVEY OF CANADA. 

Table 6 shows the amount of oil inspected both Oanadian and im
ported for the fiscal year and is compiled from the Reports of the 
Inland Revenue Department. 

Table 5 illustrates the manner in which the figures for each year in 
Ta.ble 6 are made up and is exactly similar to Table 3, except that it 
applies to the fiscal year instead of to the calendal' year. 

I 

TABLE 5. 

PETROLEU~L 

I NSPECTION oj<' CANADIAN AND I)IPOR'l'ED OILS. FISCAL YEAU 1897. 

Number 
of 

Packages, 

244,616 
134,842 

174 
184 

45,800 
115,977 

111M 

Inspp.ction 
l?ee. 

Approximate 
Number of 

Gallons Total Gallons, Total Ga.llons, 
Cana.dian. Imported. 

cts. 
10 
10 

19 I 

nl 

per 
Package, 

42 
42 
42 
10 
5 
5 

TotaL, , , , , . , , ' , , , . , , ' 

TABLE 6. 
PETROLEUM. 

. ,: f 

10,273,872 
" , . '5,663,364 

3,654 3,654 
.............. 1,840 

229,000 
....... .. .... 579,885 

10,506,526 6,248,743 

TOTAL AMOUNT OF OIL INSPEC'fED, CANAf>lAN AND I~IPOl\1'F.D. 

Per cent, Per cent, Fiscal Yea.r. Canadian. Irr.ported. Total. Canadian. Imported . . 

----- - --------- - ---------
Galls. Galls. Galls. % % 

1881.. ...... .. 6,406,783 476,784 6,883,567 93'1 6 '9 
1882.. ...... " 5,910,747 1,351,412 7,262,159 81 '4 18'6 
1883 6,970,550 1,190,828 8,161,378 85'4 14'6 
1884"" ...... 7,656,001 1,142,575 8,798,586 87'0 13'0 
1885" , " .. " , 7,661,617 1,278,115 8,939,732 85'7 14 ' R 
1886 8,149,472 1,327,616 9,477,088 85'0 14'0 
1887 , " " , " " 8,243,962 1,665,604 9,909,566 83'2 16'8 
1888" . , , " . . ' 9,545,895 1,821,342 11,367,237 84'0 16'0 

I 1889" , , , , .... 9,4r;2,834 1,767,812 11,230,646 84'3 15', 
1890 ........ , , 10,121,210 2,020,742 12,141,!l52 83'4 16'6 
1891.. , , .. " . , 10,270,107 2,022,002 12,292,109 83'6 16'4 

I 
1892"" ..... , 10,238,426 2,42;),445 12,(]67,871 80'8 19'2 
1893 ." .. ,, " 10,6B~,806 2,641,690 13,325,496 80'2 19'8 
1894 . , " , . , ' . ' 10,824,270 5,633,222 16,457,492 65'8 34'2 
1895" , 10, 936,9\)2 5,650,994 I6,587,H86 65'9 34 ' 1 
1896." .,.", , 10,533,951 5,807,991 16,:H1,942 64 '5 35'5 
1897""". , .. 10,506,526 6,248,743 16,755,2(;9 62'7 37'3 
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This latter table illustrates very well the consumption of refined PETROLEUM. 

petroleum in Canada. Quite a considerable increase will be noted 
between 1892 and 1894, which is probably to be accounted for by .the InsJ;>ection 

fact that in 1893, inspection fees for imported petroleum were reduced of Oils. 

from 25c., lUc. and 5c., to 10c., 5c. and 2}c. respectively. To facili-
tate comparison between the quantities of Canadian and imported oils 
inspected, two columns not hitherto given have been added, showing 
the relative percentage of each in the totlLls. From these it will be 
lleen that whereas from 1882 to 1893 the Canadian oil fields supplied 
from 80 per cent to 90 pel' cent of the consumption, latter year~ have 
shown a falling away in the proportion to be credited to domestic 
llources, the percentage from 1894 to 1897 varying from 6~ to 65. It 
will be seen, however, that this is not due to a diminution in the 
home production, but is rather a result of t·he increased use of im-
ported oils. 

Table 6 applied to the fiscal year. Similar stati8tics for the calendar 
years being available since 1892,~the figures have been given below in 
Table 7. 

TABLE 7. 

PE'l'ROLEUM. 

TOTAL A~JOUNT OF OIL INSPECTED, OANADIAN AND IMPORTED. 

Calendar Year. Canadian. Imported. Total. Pel' cent, Per cent. 
Canadian. Imported. 

----- ----------------------
GallB. Galls. Galls. % % 

1892 .... 10,370,707 2,601,946 12,972,653 79'9 20'1 
1893 ........ . 10,618,804 4,520,392 15,139,196 70'1 2~'9 
1894 ...... .. .. 11,027,082 5,705,787 16,732,809 65'9 I 31'1 
1895 ..... .... . 10,674,232 5,677,381 16,351,613 65'3 

I 

34'7 
1896 ........ "I 10,684,284 6,106,032 16,790,316 63'6 36'4 
1897 .... . ..... 10,434,878 I 6,628,361 17,063,239 61'2 38'S 
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PETROLEUM. Statistics of the exports and imports of petroleum and its products 

Exports. 

as obtained from the Trade and Navigation Reports are given below 
in Tables 8, 9, 10, 11 and 12. 

ndar Cale 
y ear. 

!- _ .. 

I 
81 18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
1 

82 
83 
84 
85 
86 
87 
fl8 
89 
90 
91 
92 
93 
94 
95 
~6 

897 

TABLE 8. 

PETROL1WM. 

EXPoll1'S OF CIlUDE AND R EIo'INED PETIlOLEU~I. 

Crude Oil. Refined Oil. Total. 

- ------ - - - - --- - - ------

Gallons. V alue. Gallons. Value. Gallons. Va.lue. 

- -- - ------ - - - . ----
.. . . . .. . .. .. . . ... .... ~ ... . . . . . . " 501 $ 99 
... . ...... .. . . . .. .. . .. ..... . . . .. . . . .... 1,119 286 
. .. . ", . ... . . ... .. .. . . . . . . . .. . . . . ... 13,283 ·710 
. . . . . . . . . . . .... .. .. . ... . .. . .. ...... ... . 1,098,OfJO 30,IG8 
. . . . . . . . . . . . , .. ..... .. .. .... . ........ 337,967 10,562 
... . ... . ... . . ... . .. . .. .. . . .. .. .. . 241,716 9,855 
.... .. , . . .. . . .. . . . . . . . . . .... ... .. . 473,559 13,831 
... .. .. ..... . . ,. . . ... .. . . .. . . .. . 196, 602 74,54~ 
. . ... .. . , . . .. ..... . ... .. . .. . .... . ... 235,855 10,777 
.. .... , . . . , .. ' . . . . . ... ..... ., ' ...... 420,482 18,J54 

446,770 818,471 585 8104 447, 355 18, 575 
310,387 12,945 1,146 100 311,533 13,045 
J07, 7HJ 3,696 2,196 394 

I 

109,915 4,090 
03,985 2,773 5,297 513 59,282 3,286 
22,831 1,044 10,237 2,023 33,068 3,067 

601 101 7,489 999 8,090 1,100 
..... . ... . '" - .. 342 49 I 342 49 
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TABLE 9. 

PET.ROLEU~r. 

hlPORTS OF PETROLEUM AND PRODUCTS OF. 

Fiscal Yenr. 

1880 ... ... . . ... ... . ..... . . . . ... .. ....... . ... .. . 
1881.. . . .... . ............... . ...... .. ..... ... . . .... . 
1882 . ....... . . ... . . . . . . . .. .. . .................... . . . . 
1883.... .............. .. . .... .. . ....... . 
1884 ...... .. ......................... . ... . .... .. . 
1885 .. .... ...... .... .. . ... . . . . ... . ... . ... ...... . . . 
1886...... ... . .. ...... .. . .. . .... ... . ... / 
]887. .... . .......... ... .... : .. : .. . . .. . : : ... . . . 
1888............ . . . . . . . . .. ..... .. .. . 
1889 .. . .. • .............. . ... . .... . .. ..... . ...... ... ... 
1890.. ..... ..... . ..... .. . .. ... . . . .... ..... . . ...... . 
1891.. .. .. .. . .... . . . .. . . . . . . ..... . . . . . .. . . . . . . 
1892..... . .. . ........... . ..... . .. . ........ . .... . . 
1893 ... .. ... . . .... ...•...... . .. . ... . . . .. . .. . .. . . . . .. 
1894 . . ....... .. ....... .. . .... ............ . 
11195.. ... . . . ... .. ... ..... . .... .... . . . ... .. .... . 
1896..... ..... ...... . . . . . . ... . ..... ... . ... . 

(Oils: I 

I 
Mineral-

(,,) Coal and kerosene
1 

distilled , purified or I'e-
fined, naphtha ana p<'>troleum, N .E.S ... .. . 

I 
(b) Products of petroleum ................... . 
(0) Crude petroleum, fu~l and gas oils (other 

tha.n naphtha, benzine or gasoline) when 
1897 ) imported by manufacturers (other than oil . 1 refiners) for use in their own factories, for 

fuel purposes or for the manufacture of gas. 
(d) Illuminating oils composed wbolly or in part 

of the products of petroleum, coal, shale or 

/ I 
lignite, costing more than 30 cents per gallon. 

(0) Lubricating oils com110sed wholly or in part 

! l ~~lf~~~oleu.~. ~~~ti~g. ~~~~ .t~.~n .25 .ce~ts. ~e~ 

I 

Gallons. 

687,641 
1,437,475 
3,007,702 
3,086,316 
3,160,282 
3,767,441 
3,819,146 
4,290,003 
4,523,0~6 
4,650,274 
5,075,650 
5,071,386 
5,f;49,145 
6,002,141 
6,b97,108 
7,577,674 
8,005,891 

7,588,028 
81,367 

1,875 

24,988 

719,044 
-----

8,415,302 

151 S 

Value. 

S131,359 
262,168 
398,031 
358,546 
3BO,082 
415,.195 
421,836 
467,003 
408,025 
484,462 
515,852 
498,330 
475,732 
446,389 
439,988 
525,372 
735,913 

S598,547 
8,105 

190 

8,090 

82,237 
- - --

697,169 

PETROLEUM. 

Imports. 



PETROLEUlI 

Import;s 

152 S GEOLOGICAL SURVEY OF CANADA. 

TARLE 10.* 

PllTROLEUM. 

IMPORTS OJ! CRUDE AND MANUI.'ACTUlIED On.s, OTHER THAN ILLUMINATING. 

I Fiscal Year. Gallons. 

1·---------
I . 
. 1881. ......... . . .. ... . 960,691 

1,656,290 
1,895,488 
2,017,707 
2,489,326 
2,491.530 
2,624,R99 
2,701,114 
2.882,462 ; 
3,054,908 i 
3,049.384 I' 
3,047,199 
1.481,749 
1,860,829 
1,106,907 
1,079,940 

1882 ..... ..... . . . .. .. 
1883 ... . .......... .. 
1884 ...... . ........... i 

, 1885 ... .. ........ . 

1

1886 ...... .... , . .. . 
1887 .. . ............ . 
]888 . . . 
1889 .. . 
1890 .... . . 
1891. . .' . ' .. 
1892.. .. .. . . . ..... . . . 
1893 .. . . . . .. . .. . .. . 
1894 ... . 
1895 ........... . .. . 
1896 ............... . 
1897. .. ... .. ... .. 800,411 

* This table is composed of items (b) and (e) of Table 9. 

TARLE 11. 

PETROLEUM. 

I~JPORTS m' PARAHINE WAX. 

Fiscal Year. 

1883 ............... .. 
1884 ......... .. .. .. 
1885 ............. .. .. 
1886 .............. . 
1887 .... . .......... .. 
1888 ............. . 
1889 . .. ............ , 
1890 ........ . ...... . 

, 1891 ...... . ..... , .. .. 
1892 ............... .. 
1893 ........... .. 
1894 ..... .... .... .. .. 
1895. . ........ .. 
1896 .. • .. .. ......... .. 
1897 ......... ... .. . 

Pounds. 

4~,716 
39,010 
59,967 
62,035 
61,132 
53,862 
63,229 

239,229 
753,854 
733.873 
4.52,916 
208.099 
163,817 
150,287 
138,703 

Value. 

S 5,166 
6,079 
8,123 
7,953 
6,796 
4.930 
5,250 

15,844 
50,275 
48,776 
38,935 
15,704 
11,579 
10,042 
7,945 
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TABU; 12. 

PETROLEUM. 

IMPOR'rS m' PARAFFINE "VAX CANDLES. 

Fiscal Year. Pounds. I Valutl. 

1---- - -- ----- ------

I
, 1880 .... ..... ........ 10.445 82,269 

1881. .... ........ .. . 7,194 1,683 
1882. .... .. ... . .... . . 5,818 1,428 
1883... .. . ..... .. ... . 7,149 1,734 
1884. .... 8,755 2.229 
1885.... . .. . .. . ...... 9,247 2,449 
1886. . . . . . . . . . . 12,242 2,587 
1887. . . . .. .......... 21,364 3,611 
1888 . . . .. .... . .. 22.054 2,820 
1889 . .... .. .. .. . .. 8,038 1.337 
1890.... ..... .. .... .. 7,233 1.186 
1891. . . . .. . . . .. . 10,598 2,116 
1892. . .. .... 9,~59 1,952 
1893..... ... . ..... 8,a51 1.785 
18!l4. ........ .. .. ... . 10.R1S 1,685 
1895.. . .. . . 19.448 2,541 
1896. .. .. .. .. .. . ... 25,787 4,072 
11397..... .. .. .. . .. . 25.114 2,929 

For the details of Table 13, showing the average closing prices for 
crude oil on the Petrolia Oil Exchange, we are indebted to the 
secretary of that Exchange. 

'I'ABLF, 13. 

PETl<OLIWbI. 

AVERA GE CLOSING PRICES F'OR CRUDE Orr. ON PETROLIA all, EXCHANGE. 

CALE~HlAR YEARS. 

MONTH. 

1891. 1892, 1893. 1894. 11395. 1896 1897, 

8 $ S S S 8 S 
January.. .. .. . 1. 30 1. 29~ 1.18~ 1. 01;t 1.16 1. 72 1. 50 
February.. ... . .. 1.~8~ 1.29 1.18t 1.01 1.19~ 1.72 1.50 
M arch...... .... 1.31;. 1.27~ 1 .19 1.01 1.27 1.72 1.50 
April........... .. 1.37 1.26 1.19 .~)9~ 1.551 1.72 1.40 
May........... .. 1.3n 1.25! 1.07 .92 1.671 1.70 lAO 
June........ ... .. . 1.37 1.27 1.07 .92~ 1.52 1.50 lAO 
July.............. 1.33~ 1.26. 1.06 .94 1.541 1.50 1.40 
August .... .... 1.34;)1 1.26 1.05 .96 1.04 1.50 1.40 
September......... 1 35 1.261 1.04~ .98 1.5; 1.50 lAO 
October........... 1.35 1 26~ 1.04 1.06 1.59 1.50 lAO 
November.. ....... 1.331 1.25 1.04 1.121 1.6 1.50 1.40 
December ....... '11 31~ 1.18~ 1.02 1.13~ 1.72 1.~ ~ 

I 'J'he Year.. . .. 1 33£ 1 26! 1. 09~ 1. 00.-2 1 49~ 1. 59 1. 42~ 

PETROLEUM. 

Imports. 

Prices. 
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PETROLJW~[. 

ONTARIO. 

DiscoverY:1.nd Operations in this industry have, as in the past, been mainly located 
development. in the Petrolia and Oil Springs districts, Lambton c unty. Outside 

of these point.s, however, the work of re-opening the old Bothwell oil
field, Zone township, Kent county, be~Utl in 1896, was continued 
with a fair measure of ~uccess. A number of wells were also bored Oil 

a newly discovered field in the township of Dawn, Lambton county, 
near the village of Florence. At the latter point it is said that eleven 
wells were sunk, all of which wpre producers. According to the report 
of the Ontario Bureau of Mine~, the production of the Both well field 
during 1897 amounted to 1,048,862 imperial gallons, valued at $43,099, 
and a number of wells were bored. Some were, however, abandoned, 
the field in some respects not having quite come up to the expectations 
held with regard to it in the autumn of 1896. 

I 

All the productive operations in oil in Camtda were confined, as 
above described, to the western portion of the Peninsula of Ontario. 

QUEBEC, 

In Quebec, the experimental borings in the vicinity of Gaspe Bay 
were continued. 'Of the results of this work no authentic and reliable 
dat8. are available. 

NORTH-WES'!' TERRITORIES. 

OutRide of these the only other point of interest is to be found in 
the borings carded on for the past few years by the Geological Survey 
with the object of proving the presence of oil in the lower portions of 
the Cretaceolls rocks of northern Alberta. The exjensive outcroPI'ings 
of the" tar-sands " along the valley of the Athabasca River wo'uld 
seem to indic3te the possibilit.y of these same beds calTying the 
lighter oils if tapped in depth, and where removed from the oxidising 
effects to which the tarry matter of the outcropping is probably due. 

·With the object of testing this point, a bore hole was put down at 
Athabasca Landing, which it was believed should encounter the" tar
sands" at a depth of about 1,800 feet. Owing, however, to the 
extremely difficult character of the formation to be penetrated, this 
hole had to be abandoned before reaching these beds. Two new holes 
were started during the year at th6 mouth of the Pelican River ninety 
miles down the Athabasca River, below Athabasca Landing, and at 

" 
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Victoria on the Saskatchewan. In the first, strata impregnated with PETROLEUM. 

maltha 01' heavy tarry petroleum were encountered at 750 feet, similar 
to those outcropping some sixty miles away on the river, but further 
extension of the hole \1'as prevented by a very heavy flow of gas which 
was encountered. 

The boring at Victoria had not yet attained it sufficient depth to 
give any results, but will be continued, jf possible, to It depth of 
2,000 fect. 

Full details of the results of these borings and of the conclusions to 
be drawn therefrom are to be found in the Summary Reports of the 
Geological Survey for the years 1894 to 1897. 

The above constitutes the only work done in the west in the search 
for oil, there having been no further exploitation of the indications 
described by Dr: Selwyn in the South Kootenay pass and vicinity in 
1891 (Annual Report of the G.S.C., 1890-91, pp. 124 8S.) 

PHOSPHATE. 

The production of phosphate is now represented almost entirely by 
the mineml taken out as a by-product in the mining of mica. 

PHOSPHATE. 

As indicated by the tables, the industry was at one time of considera- Production. 

ble extent, but the Canadian mines have been unable to compete with 
the more easily worked deposits in the south-eastern United States 
and Algeria. 

TABI,E 1. 

PHOSPHATE. 

ANNUAL PRODUCTION. 

Calendar Year. 

1886 .. ... . . . .. 
1887 ....... .. . 
1R88 .. .. 
1889 ..... .. ... .. .. . 
1800 . .. .. . ...... . 
1891 ... . .... . ... . . . 
18~2 ..... . . . ..... . . . 
1893 . .... . 
J894 ........ .. 
1895 .... .. .... .. ... . 
1896 . ... . 
1897 .. .. . . . 

Tons. 

20,405 
23,690 
22,485 
30,988 
31,753 
23,588 
11,932 

8.198 
6,861 
],822 

570 
908 

Value per 
ton. 

814.85 
13.50 

10.771 10.21 
11.37 
10.24 
13.20 
8.65 
6 .00 
5.25 
6.00 
4.39 

Value. 

8304,338 
319,815 
242,285 
316,662 
361,045 
241,603 
157,424 

70,942 
4] ,166 

9,565 
3,420 
3,984 
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Calendar Year. 

1878 ..... . .. . . . 
187!) ... ... ... . 
1880 .. . .... ... . 
1881. ........ .. 
1882 . . ... . . .. . 
1883 ......... . 
1884 . . .... . ... . 
1885. 
1886 .. .... ... .. 
1887 ...... .. .. 
18811 .. . . .... .. 
1889 ....... .. 
1890 ......... . 
1891 ......... .. 

.1892 .......... . 
1893 ........ .. . 
1894 ..... . .... . 

GEOLOGICAL SURVEY OF CANADA. 

TABLE 2. 

PHOSPHATE. 

EXPORTS. 

Ontario. Quebec. 

Tons. 

824 
1,842 
1,387 
2,471 

568 
50 

763 
434 
644 
705 

2,643 
3,547 
1,H66 
1,551 
1,501 
1,990 
1,980 

Value. 

I 
812,278 I 

20,565 
14,422 I 
36,117 

6,338 
500 

8,890 
5,962 
5,816 
8,277 

30,247 
38,833 I 

21,
329

1 16,6-46 
12,544 
11,5150 
10,560 

Tons. 

9,919 I 
6,604 

11,673 
0,497 

16,585 
l!1,6()6 
20,946 

28,
535

1 19,796 
22,447 
16,133 
26,440 
26,591 
15,720 

9,981 
5,748 
3,470 

Value. 

8195,831 
101,470 
175,664 
182,339 
302,019 
427,168 
415,350 
490,331 
337,191 
424,940 
268,362 
355,935 
'ml,040 
368,015 
141,221 

1895 ..... . ............ .. 250 
299 
165 

56,402 
29,610 
2,500 
2,990 

400 
1896. ... ' . ' 
1897 ......... .. 

1 
70 

5 
450 

Totals. 

10,743 
8,446 

13,060 
11,968 
17,153 
19,716 
21,709 

. 28,969 
20,460 
23,152 
18,776 
29,987 
28,457 
17,271 
1l,482 
7,738 
5,450 

250 
300 
235 

Value. 

8208,109 
122,035 
190,086 
218,456 
308,357 
427,6(;8 
424,240 
49(),293 
343,007 
433,217 
298,609 
394,768 
4U9,369 
384,661 
153,765 

67,952 
40,170 
2,500 
2,995 

850 

~----------------~------~------~----~------~----~ 

PRECIOUS METALS. 

The precious metals, gold and silver, are considered together, as in 
the past, for the reason that they occur in many districts as constituents 
of the same ores and are produced by the same mines. 

GOLD. 

In common with a majority of the gold producing countries Canada 
shows a considerable increase in the production of that metal in H\97. 

While in 1896 its value constituted '.l,bout twelve per cent of the total 
mineral production of the Dominion, its proportion of the total in 1897 
was not less than twenty-one per cent. 

The product of 1896, $2,754,774, was exceeded by $3,272,242 an 
increase of 118 per cent, the output of 1897 being $6,027,016. A 
large part of this gratifying increase was of course due to the unusual 
activity displayed in the working of the pla.cer diggings of the Yukon, 
consequent upon the discovery of some exceedingly rich deposits in 
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that district. N evet·thf<less, the rich winnings from these north em PRECIOUS 

regions must not be permitted to detract from the importance of the METALS. 

advance and large increase to be credited to other gold mining regions 
of the Dominion. 

In Nova Scotia, the mining of the free-milling ores of the province Gold. 

is an industt·y of long standing, and yearly increases are not large, yet 
the product of 1897 increased 13 '9 per cent over that of 1896. 

Although greater results than those achieved were expected from 
the Ontario ores and the total output is still small, this province, in 
1897, shows the largest percentage increase, viz., 64'6 per cent over 
the production of the previous year. . 

In British Oolumbia, the statistics show that since 1858, in but three 
years, viz., 1863, 1864 and 1865, was the production gl'eatet' than 
that recorded for last year. But, whereas in those years, the entire 
output was due to placer mining; lode mining, is to be credited with 
the major part of the output of 1897. Of the $2,724,723 produced in 
the latter year, but $530,723 was won from the placer deposits, the 
remainder coming from the lode mines. 

The increase per cent in the production of 1897 over 1896 was 
52'4, as compared with 41'1 per cent increase of 1896 over the pre
vious year. 

The proportion contributed by the different provinces to the grand 
total for the Dominion W(LS approximately :-British Oolumbia, 45'2 
per cent; Yukon District, 41'5 peJ' cent; Nova Scotia, 9'3 per cent; 
and Ontario, 3'1 per cent. . 

'J'ABLE 1. 
PHECIOUS METALS. 

GOLD-ANNUAL PRODUCTION TN CANADA . 

---:---- -, .. ----

Calenda.r Year. 

1887 . .... ............. .. .. .. .. 
1888 ....................... .. .. 
1889 .... .. . ... ... .... ........ . 
1890 ...... . .... . . . . . ........ . . . 
18nJ ....... .. . . . . . . ......... .. 
1892 .......... . . .. . .. ......... . 
1893 ...... .. ... . ..... . ....... . 
1894 .................... . . .... . 

1

1895 .. ...... . . . ............. . . . 
1896 ... ... . . ..... . .... .... . . 
1897 ..... . ... . . .. .. .... .. .... . 

* Ounces. 
li'ine. Y",lue. 

S 
57,465 11,187,804 : 
53,150 11,098,610 
62,658 1,295,159 
55,625 1,149,776 
45,022 930,614 
43,909 907,601 
47,2-17 976,603 
54,605 1,128,688 

100,806 2,083,6741 
133,274 2,754,774 
291,582 6,027,016 

r-=- • Calculated from the valne(a(the rate of 820.67 pel' ounce. 

Production. 



PRECIOUS 
l\1E1'ALS. 

Gold. 

Production by 
provinces. 

158 s GEOLOGICAL SURVEY OF CANADA. 

'fABLE 2. 
PREOIOUS METALS. 

GOLD :-PnODUCTIOl( DY PROVINCES Mm DISTRIC'l'S, UALEl(IlAR YEAR, 189/ . 

Provinces. Ounces." Value. 

----- ------------ - - - - I 

Nova Scotia. . . . . . . . . . . . . . . . . . . . . . . . . . b. 
Quebec.... . ..... . ........ . ... . . . n. 
Ontario. ... . .. .................. .. .. b. 
North·west Territories-

27,197 
43 

9,158 

8 562,165 
900 

189,294 

Yukon District.... .... .... ..... . n. 120,948 2,500,000 
Snskatchewan. . . . . . . . ... . .. . .. n. 2,419 (50,000 

British Columbia. .. ..... . . . . c 131 817 2724 657 

. r~-2!11:582 - - 86:02i016 Total ...... . .... . .... . 

. " Calculated from the values at the rate of 820.67 pel' ounce. 
n. Placer gold. 
b. Gold produced in treating free milling ores. 
c. As follows: Gold from placer mining. . . . . .. . ... . .... 8 5~0, 723 

vein ....... ,........ 2,193,934 

82,724,657 

Nova. Scotia.. NOVA SCOTIA. 

The statistics of the gold production in Nova Scotia are given in 
Tables A, E,O, 3 and 4, Table A showing the annual gold output; 
Table B the tons of quartz crushed j Table 0 the averal!;e yield per ton. 
In Table 3 the total production of each district from 1862 to the end 
of 1897 is exhibited, aA well as the average yield per ton; and Table 4 
shows the amount of ore crushed and the yield per district for 1897. 

With respect to the output for the latter year, it will be seen to 
have been derived from some twenty-five districts rE-presenting forty. 
seven mills. In many of these districts, however, but small quantities 
of ore were crushed, and seven of the twenty·five, viz., Brookfield in 
Queens county; Oaribou and Moose River, Fifteen-mile Stream, and 
Montague in Halifax county; Sherbrooke and Stormont in Guys. 
borough county; and U niacke in Hants county, account for over 84 
per cent of the total gold output. 

The average yield per ton of the different districts tabulated is 
quite variable, the lowest being 3 d wts. 11 grs. from Lawrencetown, 
and the highest 2 oz. 14 dwts. ::l grs. from Gold River. In two dis
tricts the average yield per ton exceeded 2 oz., and in five it varied 
from 1 to 2 oz., being less than 1 oz. in the remainder. Of the larger 
producing districts, i .e., those producing over 1,000 oz., Montague and 
U niacke show the highest average values, the former being 1 oz. 1 d wt. 
10 grs., and the latter 1 oz. 12 grs. The average for the whole pro· 
vince was 7 dwts. 21 grs. 
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The statistieal history of the industry, showing the yearly variations Pm~ClOn; 
in the production of ore and of gold and the average yield per ton of Mll·fALS. 

ore, is clearly exh ibited in graphic Tables A, B, C. The amount of 
quartz crushed annually will be seen to have been increased much 

. " Gold. 
more rapidly than the value of the gold output. ThiS specIal feature 
is shown more prominently in TlLble C, giving the average yield per 
ton. The gmdual lowering of the grade of ore treated is most Nova Scotin. 

probably a result of improved methods in mining !1,nd of a general 
lessening of mining costs, so that ores formerly incapable of profitable 
treatment can now be mi lled to n.dvantage. 

Calen-
dar Vu.!ue. 

Y ear. 
- -.----

8 

1862 141,871 

1863 272,448 
1864 390,349 
1865 496,357 
1866 491,491 
1867 532,563 
1868 400,555 
1869 348,427 
1870 387,392 
IBn 374,972 
1872 255,349 
1873 231,122 
1874 178,244 
1875 218,(;29 
1876 233,585 
1877 ::129,205 
1878 245,253 
1879 268,328 
1880 257,823 
1881 209,755 

I 
1882 275,090 
1883 301,207 
1884 313,554 
1885 432,971 
1886 455,564 
1887 413,631 
1888 436,939 
1889 510,029 
1890 474,990 

1891 451,503 
1892 389,965 
1893 381,095 
1894 389,338 
1895 453,119 
1896 493, 568 
1897 562,165 

-
- -

~ 

--.. 

-
-

-~ 

GOLD_ 

NOVA SconA 
AriNUAL PnoDUCTIOri. 

Table A. 

-~--

-
~ 

-

i 
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dar 

Year. 
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Tons. 

-- - - --

1862 6,473 -
1863 17,000 -
1864 21,431 
1865 24,421 
1866 32,157 
1867 31,384 
1868 32,259 
1869 35,144 
1870 30,824 
1871 30,787 
1872 17,080 -
1873 17,708 
1874 13,844 
1875 14,810 -
1876 15,490 
1877 17,369 -
1878 1';',989 
1879 15,936 
1880 13,~97 

1881 16,556 
1882 21,081 
1883 25,954 -
1884 20,186 -
1885 28,890 
1886 29,010 
1887 32,280 -
1888 36,178 
1889 39,160 
1890 42,749 
1891 36,351 
1892 32,552 
1893 42,354 
1894 55,357 

1895 \ 
60,600 

189G 69,169 \ 
1897 73,192 

GEOLOGICAL SURVEY OF CANADA. 

GOLD. 
NOVA SCOTIA. 

TOl\S O~' QUAHTZ CROSHED. 

Table,B. 

-

. 
. 

-

-
- -
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13'04 
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12'81 I 
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12'42 
11-98 
8-99 
7-04 
7'47 
7 13 
7'G8 
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t30IJD, 
NOVA Soo'rlA, 

A \'RII~G IC YUH.)) pgn To,," O~' 01\1<: 

Om;SH};n, 
'rahle C_ 

161 s 

i 

PJUl,UIOU" 
MlITAL~, 

Gold. 

Novll. Scotia, 
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Gold. 

Nova Hcotia. 
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T&BLE 3. 

PREOIOUB MRTALS. 

GOLD-NoVA SCOTIA. PRODUO'l'ION' 01' THE DU'!"EHEN1' DISTI<lCTS FHOM 1862 
TO 1897, INCLUSIVE. 

Districts. 
Tons of 

Ore 
Crushed. 

----------

Total Yield. 

O D t G. Value at 

Avprage 
Yield vel' 

TOil of 
2,OOOlbs. 

z. W. 18. $19.50 pel' Oz 

1---- ---·1- --- - ;---,--8-
I ~eavel' Dam.. ! 80 ,~7 0 0 .332 4?4 ! 

Brookfield. . . . . . . . . . . . 25,642 16,2_5 12 4 31h,390 12 31 
caribouandMOOSeR. 1 101,736 39,478 0 23 769,82~ 7:?7 
Cal'let II. . . . . . . . . . . . . 45 19 5 18 376 8 36 
Cow Bay....... .... 735 701 2 0 13,671 18'60 
Cranberry H"ad ...... · 69 46 14 0 911 13'20 
Central l{awdon. . . . 13,340 10,121 11 21 197,371 14' 80 
Fifteen-Mile Stream.. W .. 105 17,484 1 5 340,939 9' 37 
Gays Rivel'. ..... 91 14 1 0 274 3 '01 
Gold Riv!'r . .. 726 1,061 17 23 20,707 28'52 
I(mnptville . . I 1 ~0 56 3 5 1,095 9 ' 12 
Killag.. . .. ! 762 1,lnO 5 12 23,21.0 30'46 
Lake Catch a .... 12,511 11,110 17 20 216,662 17'28 
Lawrel1c~town. . . . 43 7 18 22 155 3' 58 
Leipsigatc..... . .... 295 17<1 9 Ii 3,402 n'B:! 
LiscombeMilIs . . .. 7 0 ]f, G 15 2'12 
Malaga ... '" . ... 23,078 15,463 4 21 301,534 13'07 
Montague . .... .. . . 21,526 37,3.'11 10 14 727,!l65 33'81 
Oldham........ ..... 41,962 49,320 4 12 nG1,744 21'3\) 
Ovens.. . . .. .. .. .. . .. 237 83 2 14 1,621 1184 
Renfrew. . . . . . . . 48,576 34,022 1 2 663,430 13 ' 66 
Salmon River .. ... 84,028 31,!l66 18 J9 623,355 7'42 
Sherbroke ... .. ... 193,821 130,570 14 18 2,546,129 13'14 
I::ltormont .... 116,318 50,038 0 21 975,742 8'39 
Tangil'r & Mooseland. 34,783 20,202 3 2 393,912 11'33 
Uniacke... ...... .... 53,103 36,4H 7 H 710, fi65 I 13'38 
W~verly .... ........ 119,372 60,b61 18 3 I 1,180,957 9'!!? 
Wllle Harbor.... . . .. 43,946 29,806 2 13 I 581,219 I 1:l·2.\ 
Whiteburn... 7,:168 10,213 18 :W 1\19,172 27'03 
Unproclaimed. ...... 56,42'1 42,85! 17 21 Silo, 571 14'81 

Totals. ... . . J,04{),l79 6-t6,~2~i 12,608,4871--l2 '12 I 
J _______________ ~ ________ ~ _____________ • ! 
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TABLE 4. 

PREOIOUS METALS. 

GOI,D.-NoVA SOOTIA DISTRlCJ'l' DETAILS-CAI,ENDAH YEAR 1897. 

163 s 

PREOIOUS 
METALS, 

Gold. 

- ------- ---;------,---------;---------- -- Nova Scotia. 

Tons of 

I 
Total Yield I Averag~ Yoeld 

ot Gold. of Gold 
PCI' Ton. 

I Ore I 

1 

1 ~ i Crushed. ;7.~ D-w-t.-;rs. -O-z.-D-\-v-t. --;;-~.-
A i ;;;: I 

- - - .- '--,- --_._- ---------
. I 

Brookfield 
Caribou Hnd ?duuse R. 
Carleton....... . " 1 
Cow BlL)'... .. 
Crauberry Head 
Centra.) Rawdon 
Fifteen Mile St.ream .. 
Gold I-tiv81. 
Kemptville 
Kilbg .... 
Lake C",tclw. 
IJa.wrencetO\\'ll 
Leipsigate ..... 
Mabga .. 
,Yron til-guP .. 
Oldhmn 
Ovens 

I 
Renfre\l' ..... . 
Salmon River .. 
She)'brooke. 
Stormont ........ . 
Tangier and M ooselancl, . 
UniacJw .. 
\-Vaverly 
,Vine ]1arbolll' . 

:l , 1 9,712 3,906 lR 0 i 0 8 
-t 3 n,5;;2 , 2,fJG8 19 j' : 0 fl 5 
1 1 4·) l!l 5 18 0 8 19 
1 1 -l09 377 3 0 0 18 11 
1 1 69 .j 6 14 0 0 13 13 
1 1 53~ 97 15 O' 0 H 16 
1 1 9,4211 2,850 6 0 0 () 1 
2 2 156 ,122 4 20 2 14 3 
1 1 120 6(; 3 [i 0 9 9 
:l I 2GO 65l 12 0 2 10 3 
3'~ 42 38 6 0 0 18 6 
II ! 22 3 15 18 0 3 11 
2 1 i 284 163 19 0 0 II 1 
l 1 390 ,30 0 0 1 17 10 
3 2 1,39G 1,495 18 19 1 1 10 
2 1 474 775 15 6 1 12 18 
1 1 210 78 3 8 0 7 11 
2 1 120 112 11 0 0 18 18 
1 1 40 60 5 0 1 10 3 
7 () 14,865 4,410 14 j' i 0 5 22 
(J R 20,987 I G,306 19 17 ! 0 6 0 
3 2 ·129 11 0 19 11 i 0 5 4 
:J 5 2,294 I 2, :353 8 2 I 1 0 12 
:1 I I i 777 497 12 7 i 0 12 19 
2 2 I 578 2H3 14 3 ! 0 10 4 

TotalB and an·rages ..... GOI47!-7s-:l!l212s;82g;;,-4-1--0-721 

The following tabulations contain, in a condensed form, the infor
mation as to discovery and development in gold mining during 1897, 
given in the report of the Department of Mines for the province. 
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, Pll1WlOUK 
! MKI"ALS. 
1 

~ 

~ 
ClOLl). 

1.-l.m :SEC. I Uold. 

qnehec . 

'" 
. -\:-;oUAr. PIWJ)UCTl()~ . 

'S 'Tnlue. 
.§ T .. IllT.f: D . 

(5 I 
- - - :--- - 1 

. S I 

1877" 12,057 

1878 17,937 

1879 23,972 

1880 33,174 

1881 56,661 

Hl82 l7,093 

1883 17,787 

1884 8,720 
1885 2,120 
1886 3,981 
1887 1,604 1-
1888 3,740 -
1889 1,207 '-
1890 1,350 
]891 1,800 
1892 12,987 
1893 15,696 
1894 29,196 
1895 1,281 
1896 3,000 
1897 900 _ 

'.> Second hrdf of year only. 

QuEBEC. 

"Gold mlllll1g operations in the Chaudiere valley and in the 
" Eastern Town~hips" generally have been somewhat l'estricted during 
the past season owing to causes unnecessary to relate, In the first
mentioned district an advance has, however, been made, and new me
thods of operating the alluvial mines there have bef)n inaugurated. Two 
llew companies have been formed-one called the Gilbert-Beauce Mining 
Company, whose object it is to reopen and work the gold minf)s of the 
Gilbert River valley; another, known as the Central Quebec Gold 
Yields Company, to explore the gravels of Riviere du Loup valley
To carryon the work more advantageously in the Gilbert valley, a 
scheme of clrl1,ining the mines by an open· cut or trench has been 



PltF,VlOcS 
METAl,S. 

Gold. 

Quebec. 

Ontario. 

170 s GEOLOGICAl, SURVEY OF CANADA. 

adopted, the slope of the valley being sufficient to allow this to be done 
by an opening of twenty to thirty feet in depth, affording an outlet to 
the drainage of that portion of the old pre-glacial channel above lot 
15, DeLery. On 4th N evember this open cut or (;rench had been 
c/tl'ried up stream to 11 point where it WD,S from ~ixteen to eighteen 
feet below the surface, and tunnelling W11.s in progress. The bottom of 
the pre-glacial ri ver-chm1l1el, it was expected, would be reached at a 
depth of twenty feet, when sluicing for gold would commence. If this 
scheme is successfnl, the whole of the Gilbel·t Ri\'er valley above the 
point melltioned CQn be dn"ined into this trench by gravitation." 

" The Central Quebec Gold Fields COll1p'lny, organized to work the 
auriferous gravels of Riviere du Loup, ,;- * 1, has sunk several 
shafts some two or three miles I1bol'e the mouth of the river to 11. depth 
of sixty feet, reaching .he pre-glacial gl'avels. '''Tater came ill so 
rapidly, however, that work had to be suspended until pumps were 
put down." 

"At Dudswell work IJ[t~ been in progress under the Rodrigue 
Mining Company during t.he whole season. 'k l(- * Prospecting 
along Kingsley Brook revealed the fact that gold exists in the gravels 
all along its channel nearly to tbe source. -* 'k " The facts at 
hand render it evidellt now t hat all the streams which flow off Duds
well Mountain contain gold in small quantities, and that the source of 
the precious meta1 is prob/tbly at or near the summit." 

The above quotations are from the report of Mr. R. Chalmers, 
contained in I,he SUlllrnnxy Report of the Geological Survey for 1897. 

ONTARIO. 

Th(,.re were III Ontario ill 1897, some ten 11111les from which 
returns of production of gold were received, of which one was 
situated in Hastings, where the gold is obtained in the mispickel ores 
of the district, while the remainder were free-milling properties in the 
northel'll ",nd north-western portions of the province. According to 
the returns received, there were 28,084 tons of ore treated last yeaI', 
giving a resultant gold product valued at 8189,294, or an average of 
about $6.74 per ton. 

A lI1<ljority of the mills were operated for a few weeks only towards 
the end of the year while for various reasons the older and larger 
producers were not worked to their full capacity. The Sultana mill 
was idle for some time pending the erection or new stamps, and the 
Mikado did not commence operatious until August. 

The production for the year, although an increase of 64'6 per cent 
over that of the previous year is sufficiently encoumging to be indi-
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cative of a brighter outlook and a probably much increased output in PIUlCIOUS 

the immediate future. MF.TALS. 

The statistics of gold production in Ontario are given below in G 
. . hold. 

Table 5, and show that although considerable work was accomplIs ed 
in 1887, the following years were unproductive, and it was not until 
1891 that a definite beginning of continuous production was made, 
since which time the output has steadily increased yeal' by yea,l'. 

'l'AIll,E 5. 

PllImrous ME'l'ALS. 

Gor,D-ON'rARro-ANNuAL Pnonuc·vroN. 

Calendar Ye3.1'. Ounces I Value. 
Fine. 

----------.----- -I-~-

1887. 
1888 
1889 
1890 .. 

1
1891 . 

, 1892 
1893 . 
1894 . . 
1895. 
1896 . . 
1897 

32i 

97 
344 
708 

1,917 
3,015 
5,563 
9,158 

6,760 

2,000 
7,118 

14,637 
39,624 
(j2,320 

115,000 
189,294 

Besides the mines actually engaged in the production of gold, at 
which there were employed from 400 to 450 men, there were a lal'ge 
number of properties, probably forty or more, upon which pro~pecting 
and development work were being actively prosecuted; and though 
no st,atistics are available as to the amounts actually spent in develop
ment work, it must nevertheless have been consid~l·able . There will 
be found below a partial list of the different properties undergoing 
development, showing the approximate force employed in each, the 
depth attained in the shafts, etc. 
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Mr. vVm. Nf clnnes in charge of the geological work now in progress J.'nECIOUS 

. h f h' f Tl ]. B . h f ME·r.\LS. m. t e pal·t 0 t e pl'OVlllCe west; 0 1Unc er fly, gIves t e acts con- G 
. . d' 1 d 1 f II * aiel. cel'nwg Bunes an mlllera . eve opment as 0 ows. Ontario. 

" Prospecting was being actively cftrried on in the vicinity of Blue
berry L ake, which lies nOl·th of Snake and Clearwater lakes on Niven's 
5th meridian line. The discovery of some gold·bearing veins was 
claimed. Prospectors stated that they had panned gold from the 
lacustrine clays which covel' large areas of the vVabigoon country, and 
to this was probably du e the local name 'The new Klondyke ' given 
to the region. It WD.S not possible however, to personally verify this 
reported occurrence of gold in the clays. 

"Some of the mines on the Lake of the Woods have been showing 
very good results, notably the Sultana, which has installed, during the 
summer, a new and very complete stamp-mill, with a No.3 Gates 
crusher, thirty stamps and dx vannm's. The mining machinery has 
also been replaced by new and recent patterns, so thD.t the output 
should be largely increased. The Regina too has been working regularly 
during the summer and the capacity of the mill has been increased. 

" On Shoal Lake, the mine on the Mikado property has made several 
'clean-ups' with results which are satisfactory in the amount of gold 
recovered from the battery and plates. Neighbouring properties have 
been carrying on the work of development, but have not yet installed 
mills. At Camp Bay, the work of development has been pushed for
ward with vigour, and a considerable amount of ore has been sacked 
and brought to the lake shore for shipment. At Gibi or Chipai Lake 
a number of properties have been located, and the owners claim good 
prospects. These locations are situated ·on the tongue of Keewatin, 
extending north-easterly into the gneiss east of Witch Bay. They are 
thus near the same contact-line in the neighboUl'hood of which all the 
pl'operties on the eastern side of the lake lie.N orth of the railway 
line, the Scramble has been carrying on the work of sinking and general 
development; a good wagon-road less than six mil es in length has been 
constructed between the mine and Rat Portage, making the property 
very easily accessible. More or less work has been done on innumera
ble other properties about the shores and on the islands of the lake. 

"In the Manitou regiou, prospecting has been carried forward 
actively during the season. Many properties bave been located and 
considerable development work has been done on some of them, notably 
on Anjikoming or Upper Manitou, Mosher Bay, and on one or two 
properties on the western side of the lake. All the pl'operties in the 

.,. Summary Report, Goo!. Surv. Oan., 1897, p. 40. 
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Manitou region a.re comparatively near the contact between the 
gneisses and the schists, but in this case that must necessarily be so 
if they lie in the Keewatin at all, owing to the narrowness of the belt. 

"The building of a wagon-road about seven miles in length from the 
head of stea,mboat navigation on Grassy River Lake, directly to the 
north end of Upper Manitou Lake, has made the transportation of 
supplies, machinery, etc., into this region a much eitsier problem. 
Before the building of this road, the old Manitou canoe-route was 
followed and the part of that route cut off by this road included five 
portages, a mile and a quartet' in total length, and a sketch of very 
small and bad brook travel, near two miles in length. A dam on the outlet 
of 'Wabigoon Lake at Dryden, makes the Grassy River navigable fOt' 
small steamboats, three of which were plying on the route during the 
summer. At the Manitou end of the road, another steamboat was 
built, find a dam at the lower end of the lake opens the whole of the 
Manitou water-stretches to its passage. With easy means of access 
and abundance of wood and water, this region affords good facilities 
for the economical development of its leads . 

. , Up to the present, but little work has been done in the country 
lying to the north of the rail way in this vicinity. A few properties 
have been taken up and some development work done near Sandy 
Lake and on Minnitaki. On the latter lake the Harvey property has 
been partially developed by sinking, with what result I do not know. 

" Taking the region /LS a whole, very fair progress is being made in 
its exploitation and development, though little close or systematic 
prospecting has been done, excepting that carried on by the Ontario 
Gold· Concessions Syndicate (Limited) on their reserves, and by the 
Regina and perhaps a few other mining companies on their locations. 
The 'Engledue' Syndicate has prospected its properties pretty 
thoroughly during the summer without the announcement, however, of 
any impol'tant discoveries. Whether payable leads are discovered on 
these concessions or not, it must be felt that to count upon such dis
covery within certain defined limits in untried ground is a very severe 
test to apply to a district in which, as far as we know, the occurrence 
of the gold is conditional upon R, system of fissuring." 

NORTH-WEST TERRI1'ORIES, 

In former reports of this Section, the gold production from the 
placer deposits of the North-west Territories on the Saskatchewan 
RiveI' and on the Yukon and its tributaries has been given together. 
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The compal'atively sudden and world-wide interest aroused in, and PREOIOUS 

h 1 t d· . . I f h Y k METALS. t e resu ta.nt ex raor mary mcrease m t 1e output 0 t e u on 
district, however, has made it expedient that the production of these GNOld

h
· 

ort -west 
·two districts be now given separately and the figures of pl'oduction TClTitories. 

will he found below. 

The extreme difficulty of obtaining even I1.pproximately accmate 
statistics of placer gold production, especially from districts so difficult 
of access as the Yukon, will be generally recognized, so that the figures 
'in the table must not be taken as an absolute statement of the out
put, but rather as an approximation to the truth as neal' as the means 
.at command allow. It should be added that the value of the gold 
-only has been approximately ascertained, the corresponding number 
representing ounces of fine gold being calculated from this. 

TABJ.E 6. 

PUECIOUS METALS. 

GOI.n :-NOR~'H-WES'l' TERHITORIES, PIlOVUCTJO!\'. 

Calendar Yenr. 
~Uk:n Distl'i_c_t. _ _ 1 "Mk'~IW""~i""'~ 

(fIIlP). a ne. (fine). alne. 'Ounce~ 1 V J I OUIlCt·S V ----- ---- ----1--;-- --;-
18851 1886 f . .. . .. .... . " 1,838 I 100,000 .. . 

1887 ................. .. ..... t 3,387 I 71),000 102 2,100 I 
1888 ........ '. .. ....... .. . . 1,n35 I '10,000 I [;8 1,200 I 
1889.. .... .. .. . . . .. 1 8,466 175,000 1 068 20,000 
18t10... .... .. . .. .. .... 1 8,46!i ! 175,000 W4 4.000 

I 18Ul.... .... ....... .. .. .. I 1,935 I 40,000 266 5,500 
18!J2... ... .. .... .... ..... 4,~3~ I 8~,500 jO~ 10,506 
1893... .. ...... . / 8,D1D I 176.000 I 466 9,6'10 
189<1.. . . . . . 1),0<17 i 125,000 I 725 15,000 
1805... . . . . . . 12,0!-J5 . 250.000 2,419 50,000 
1896.. ..... . . ... "I 14.514 i 300,000 2,661 55, 000 
1897... . . . . .. _ . ... 120,948 I 2,500,000 2,Hn 50, 000 

ToLDl .. .. ... ... )i;:3-r) !-~_:500-i--10YsG ~i2,9461 

"Calcuh"tecl from the v:tllle at ~20' 1)7 per oz. 

The statistics given above show the production in the N ol,th-west 
Territories, excepting the Yukon district, to have averaged about 
$50,000 a year for the past three years, the annual production previous 
to 1895 being much less and varying considerably from year t') year. 

Although the figures of production are given only as far back as 
1887, mining for the precious metal in this region has been prosecuted 
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for the past 30 years or more. Gold has been found upon the South 
Sa~k11,tchewan River, the Peace River east of the mountains, and upon 
the McLeod, Athabasca, Bow, Oldman and other ri vel'S, but the N ortb 
Sa,skatchewan, for about 60 miles above and a similar distance below 
Edmonton, I1<t8 been the chief field of operations, and has attracted the 
largest number of miners. The early miners are said to have made 
ft'om $20 to $30 a day, but from $1 to $1.50 is now considered a faidy 
good daily average. In 1897, it is estimated th11,t there were at work 
upon the whole rivet· for shorter or longer periods. from 300 to 350 
men. 

The bulk of the output, even during the past three years, has been 
taken out by the "hand miner's" working with pick and shovel, and 
employing the rocket· or grizzly. 

Mining by means of dredges did not begin until about 1896, when 
Mr. Benoit, formerly manager of the branch of the Jacques Cartier 
Bank at Edmonton, undertook the management of two mining dredges 
and began mining on a larger scale than had hitherto been attempted. 

The number of dredges has gradually increased until in 1897, there 
were in all 1 ~ dredges which have been opemted more or less conti
nuously; most of these dredges are, however, quite small and as yet 
very imperfect and wasteful in their operations, and not capable of 
saving even as large a proportion of 1".he gold as is done by the" hand 
miners." Some six larger dredges were working during the year. Im
provements are, however, being constantly suggested, and no doubt 
in the near future much larger returns will be obtained with the same 
labour and cost of operation. 

Respecting operations during 1897, l\'Ia:jor A. H. Griesbach, Superin
tent North-west Mounted Police, at Fort Saskatchewan, writes as 
follows :-x-

"During the season, besides the usual 'grizzly' workers, there 
have been in operation upon the Saskatchewan River 12 dredges (If 
various constl'uction, some worked by steam, some by horse-power, 
others by hand. These dredges, with one or two exceptions, have made 
good pay, but it is impossible to give any figures as regards the quan
tities taken out by them, as each dredge owner claimed t,hat he had a 
'Klondike' in his machine, and they were all very reticent about 
giving any figures, but it is sufficient to say that they are all going to 
work again next spring with improved machinel'Y, etc. 

"Report of the Commissioner of the North-west Mounted Police Force, 1897. 
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" A mining syndicate from Nebraska was operating a ' concentrator ' PIIF.CIOUS 

during the latter pal't of the summer, on a bar about three miles above ~~:~LS. 
Fort Saskatchewan. Their machinery, consisting of three concentra- North-west 

ting tables, separators, etc., was set upon the sand and was worked by Territories. 

electricity, the intention being to work during the summer, and jf the 
result of their experiments reached their expectations they intend 
starting again in the spring. The result evidently was satisfactory, as 
their managing director stated on leaving here that he would be back 
again in the spring, with improv~c1 machinery, and would build a bOl;t 
and commence operations. 

"About $45, 000 worth of gold was purchased by the banks and 
merchants of Edmonton during the past yelLl', be8ides this amount 
there has no doubt been a great deal sent out of t,he countl'y in other 
ways." 

From a comparison or estimates of i\f r. Ogilvie, Supt. Constantine, 
N, 'ltV. M. P., commanding Yuil.on division, and those of others conver
sant with the work carried on during the year, the output vI the 
Yukon district for the season of 189i has been estimated at ab:lut 
$2,500,000. The search for gold in the region has been prosecuted 
with greater or less success for the past eighteen 01' twenty years, and 
for the last twelve yea.rs estimates of t.he yearly vltlue of the output 
will be found in Table 6. These :igures ha\'e been arrived at ma.inly 
through information furnished by Dr. Dawson, Mr. Ogilvie, and Supt. 
Constantine. 

In 1887, Dr. Dawson, of the Geological Survey, visited a portion of 
the Yukon country, and the result of his explorations will be found in 
his Report on an Exploration in the Yukon Distl'ict, N.'V.T., and 
Adjacent Northern Portion of British Columbia, 1887, reprinted in 
1898, together with extracts relating to the Yukon district from 
Report on an Exploration in the Yukon and lYlttckenzie Basins, 188,-88, 
by R. G. McConnell. 

In view of subsequent developments, the following extract from 
Dr. Dawson's report will be of interest :-

"Mining can scarcely be said to have begun in the region more 
than five years ago, and the extent of country over which gold has 
been found in g.'eater or less quantity is already very great. Most of 
the prospecting has been confined to the banks and bars of the largel' 
rivers, and it is only when these innumerable tributal'Y streams begin 
to be searched, that 'gulch diggings' like those of Dease, l\1cDame, 
and other streams in the Cassiar district, and possibly even on a par 
with 'Villiams and Lightning creeks in Cariboo, will be found and 
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worked. The general result so far has been to prove that six large 
and long rivers, the Lewes, Tes-lin-too, Big Salmon, Pelly, Stewart and 
'White, yield 'fine' gold along hundreds of miles of their lower 
courses. -'/c * -1(. The developments made up to this time are suffi
cient to show that when means of access are improved, important bar 
mining will take place along all these main rivers, and there is every 
reason t.o anticipate that the result of the examination in detail of the 
smaller streams will be the discovery of much richer auriferous allu
viums. When these have been found and worked, quartz mining will 
doubtless follow, and the prospects for the utilization of this great 
mining field in the near future appear to me to be very promising." 

In the autumn of 1886 'coarse gold' was round on Forty Mile 
Creek, and a rush was immediately made for the new diggings. This 
was the first locality in which coarse gold had been found, and it con
tinued for some time to be the chief centre of operations. Richer 
diggings were subsequently discovered on several of the tributaries of 
Sixty-mile Creek, and these for a time held the attention of the 
mmers. 

The discovery of coarse gold of unusual richness on Bonanza Creek, 
a tributary of the Klondike River, which has been the means of draw
ing so much attention to the district, was made in August, 1896. The 
usual stampede took place, and a large number of claims were soon 
staked. Other tributaries of the Klondike and of Bonanza were found 
to be exceedingly ricb, and prospecting has developed numerous other 
creeks in the sl1me vicinity of greater 01' less richness, among which 
might be mentioned Dominion, Sulphur and Quartz creeks, tributaries 
of Indian Creek which flows into the Yukon about twenty-five miles 
above the Klondike. 

In spite of the immense difficulty and consequent high cost of get
ting in supplies and provisions to the mining camps, the output of gold 
has advanced to large proportions, as evidenced by the figures of pro
duction for 1897, but with the inflow of the large popull1t,ion of miners 
and prospectors now taking plac!:, better transportation facilities will 
no doubt be rapidly provided, and the resulting lessening in the cost 
of mining and supplies will be accompanied by a largely increased pro
duction in 1898. 

BRITISH COLUMBIA. 

In British Columbia, a continuance of the growth of the gold mining 
industry evident during the past three years is still shown in 1897, 
and the production this year $2,724,657 has been exceeded but three 
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times in the history of the industry, viz., in 1863, 1864 and 1865, when PltRCroUS 

I t 1 · hI' f C 'b I . b METALS t 1e ex Teme y n c p acer-mUles 0 an 00 were at t leIr est. . 
Gold. 

The statistics of production are given in Table E, and require but Bl'itish 

little comment. With the exception of the past few years, the pro- Co!umbiit. 

duction has been almost entirely the result of placet' mining and from 
the table will be seen to have re'lched a maximum in 1863, when the 
output was valued a t $3,913,563. For t;he next thirty years the pro-
duction steadily diminished, and in 1893 the value of the output was 
but $379,535. About this period, however, renewed energy was in-
stilled into the placer industry by the inauguration of extensive 
hydraulic operations, and quartz mining began to be actively prosecuted, 
resulting in the large increases which have been recorded during the 
past four years. 
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Oalendar 
Year. V ll.jue. 

s 
1858 

705,000 

1859 
1,6151072 

1860 .. ,~2~,p43 
2,666,118 

1861 n° 

1862 ~ 2,656,903 

1863 3,913,563 

186'1 
3,735,850 

1865 
3,4!)1,205 

ISG" ~~,106 

lSo7 2,480,868 

1868 
_?:i}72,972 

1869 ,.1774,978 

1870 
2,31G,!)56 

1871 
.1,7911,440 

1872 
1,610,972 

1,305,74!) 
1873 

1874 1..1!44,618 
2,474,904 

1875 
1,786,618 

1876 I 1,608,182 
1877 

1878 I 11275,204 

1879 ~58 

1880 
1,013,827 

1881 

1882 

I~"--1883 

1884 I 1885 -
1886 - ......... ~ 
1887 

1888 ~ 

ISS!) -
i890 -
18f11 

1892 .-
1893 .-
1894 --
1895 _lr._ .""" 
1896 - ,-
1897 

GEOLOGICAL SURVEY OF CAXADA. 

= 

-
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-

GOLD. 
BRITISH COLU~lIliA. 

ANNUAL PRODUC1'lON. 

Table E. 

-

-
-

_ . X:l."aAlUaI3 

1,046,737 

954,085 

794,252 

736,165 

713,738 

903,651 

693,709 

616,731 

588,923 

494,436 

429,811 

39!),525 

379,535 

530,530 

1,266,954 

1,788,206 

2,724,657 
i 
! 

- ---.. ---~. 
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Graphic Tables F and G, give fmther details as to the number of PRECIOUS 

I d d h . b' 1 iVlETALS. men emp oye an t e average earmngs per man, ut are lllcomp ete 
for the past two years, the data a,railable beinoO' insufficient. Gold. 

British 

-----1------ ---------- ------ Columbia. 

GOLD. 
UMJJIA. 

C alenrlar Nnn,bel·. BRITISH COL Year. 
NUMBER OF MEN EMPI.OYlm. 

- ----- Table 1'-'. 

1808 3,000 -
1859 4,000 
1860 4,400 ~ -..a_·· -
1861 4,200 
1862 4,100 ~ 

1863 4,400 
1864 4,400 , 
1865 4,294 - .-~----.. ~ 
1866 2, 982 ---
1867 I 3,041 -
1868 2,390 - --
1869 2,369 -
1870 2,3413 
1871 2,450 .-
1872 2,400 -
1873 2,300 -
1874 2,868 -. .. 
1870 2,024 -
1876 2,282 
1877 1,960 
1878 1,883 -
1879 2,124 ----.... 
1880 1,955 - , 
1881 1,898 
1882 1,738 
1883 1,965 
1884 1,858 -
1885 2,902 -
1886 3,147 ~ 

188, 2,342 
1888 2.007 -
1889 1,929 
1890 1,342 
1891 1,199 
1892 1,340 ~ 
1893 1,247 
1894 1,610 
1895 2.030 - - - -

---
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Cale.ndn,r 
Year. 

---

1858 
1859 
186u 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1%8 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 

I 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 

Va.]u8, 

---
S 

235 
403 
506 
634 
648 
88D 
849 
813 
893 
814 
992 
749 
569 
734 
671 
5G7 
643 

1,222 
783 
820 
677 
607 
518 
551 
548 
404 

I 
396 
24(j 

287 

I 
296 
307 
330 
423 
358 
298 
304 
283 
313 

GEOLOGICAL SURVEY OF CANADA. 

GOLD. 

---I 
BRl'l'ISH COLUMBIA, 

EARNINGS PER MAN. 

Table G. 

-
-

~ 

-

-

-
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Table 7 IS taken from the Annual report of the Minister of PnEOJo·us 
Mines for the. province and shows the l)l'oduction by districts for METALS. 

Gold. 
1897. 

British 

Oompared with a similar table given last year, the placer output Columbia 

will be seen to have diminished in Oariboo and Kootenay and increased 
inOassiar, Lillooet and Yale. The gold production from vein mining 
comes almost entirely from the Trail Oreek division of vVest Kootenay, 
though in 1897 the divil:lion of Nelson shows a considerable increase 
over the previous year. In 1897, Trail Oreek supplied about 91 per 
cent of the lode output, Nelson about 2 per cent and Osoyoos division, 
of Yale about 6 per cent. 

'fABLE 7. 

l'nEcrous METALS. 

GOLD-BmTISH COW~[BlA, PhODVCTJO)< BY DrS'I'RIOTS, CALR:-IlJAlt YEAn, 1897. 

Placer. Quart", 

Di~tl'ict. Division, 

I oun~~s. I Vall:=-- Ounces. ~alue~ 
________ ., ___ _____ 1 ___ - __ _ 

I 8 -;-

CRrib(.o , , . ! Bal'!,er ~'i ll e ..... , .. , 3,2~0 I 6~,000·, .. . , . , . ,, ' , ... 1' 
iLlghtnlng Cleek. ., 1,2aO 20,(l00,.. , , ., .' ,' . , 

I 
IQuesnel Mouth, . . . 1,'/50 35,000 , . . , .. . .. 

. [.Keithley Creek, , , . 10,000 200,000 I 

I ' 1 

I 
C,""" ,"" "I 1 ,853 37,06' I.... ,I .. .. ,i 
KootenRY East . . , ... . .. ,.. . (j00 12,000, . 

I Koot.enay West .. Nelson .. , , . ... " .. 
Slocan .. 
Trail Creek , . " 
Other Plfl,Ces , , , .. 

I Lillooet , .. , , .. , ... , , .. . . . . 

I yale ......... . 

I 
I 

Osoyoos .. . 
Simijbmeen 
Yalp-. 

l OCh ", D',c,'" , "I' ... 

300 

1,874 

440 
1,175 
2,934 

:: :: ::-1 
6,000 

2,076 41,520 
193 3,860 

97,024 1,940,480 
9 I 180 

37,480 118 1 2,360 

8,800 I 6,674 
~3,500 ......... . 
58,680 ... . , ... 

133,480 

_ _ 2_50_1 _ _ O_"'~~ ___ 4_7 __ 940 

25,676 513,520 106,141 ~,122,820 

I -'--- ---'- .. _ - --. 
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Cariboo Distr·ict. 

In the Quesnel division of Cariboo district, hydraulic mining is being 
extensively prosecuted. A number of compa.nies have commenced the 
exploration of this district upon an extended scale and a large amount 
of capital has been invested in opening up the mines, erecting dams for 
the formation of reservoirs, building ditches, flumes, sluices, etc. 

The Cariboo Hydr'aulic Mining Company has a property located on 
the westerly side of the South Fork of the Quesnel River, three miles 
from Quesnel Forks, comprising about 446 acres, and extending for 
9,000 feet along an ancient river-channel. 

" The total depth of material in the channel at the present point of 
working is about 400 feet, and a section shows (a) at surface ten to 
twelve feet of surface gravel carrying a small amoune of gold; (b) 
undf\rJying this a bed of very firm clay and rounded bould\lrs, about 
150 feet in thickness, perfectly barren; (c) bands of sand and fine 
gravel, auriff\rous, ten to twenty feet thick; (d) lying on bed-rock a 
great depth, or 150 feet to 200 feet of exceptionally rich gold-bearing 
gravel, coarse in kind, containing a large amount of cobble stones and 
a fair amount of boulders, mostly of eruptive rock, both massive and 
stratified." On the surface the width is about 1,000 feet. 

The gold in this gravel is essentially "coarse" gold, little or no 
"flour" gold being found. 

In the sluices, a very small amount of platinum is found, and also 
water-worn fragments of metallic copper, besides pyrites and iron-ores. 

The company has now about 21 miles of ditch in operation. The 
main water-supply is brought 17 miles from two lakes, Polley and 
Boot-jack, where dams have he en erected at theil' outlets to empound 
all the water that drains into them during the season. 

The total amount of gold recovered since the beginning of opera
tions ia 1894 has been about $335,000. 

The Horsefly Hydraulic jJ1.ining Company controls 19 mining leases, 
-comprising 2,100 acres, on the west of Horsefly River, five miles south 
0f Quesnel Lake. At first the gravel was worked very well with 
monitors, but a~ter a time a band of cemented gravel was encountered 
and after a long struggle the method of operation with monitors had 
to be abandoned. Experiments were then begun to learn whether the 
·cemented gravel would pay to mine and crush in stamp-mills. Results 
were found sufficiently sn.tisfactory to justify the erection of fl, 10-
·stamp mill and ruining will now probably be renewed with increased 
vigour. 
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J.'he Goldgn River Qtlesnel 11fining Co., Ltd., has secured the right to l:'HEOIOUS 

mine the South Fork of the Quesnel River from where it flows out of METALS. 

Q I L I I ··· I N h P k f ·1 f Gold. uesne a {e to w lere It Joms t le ort .... or , or or seven llli es 0 British 

channel. This company, is constrncting, at great cost, a dam I1nd Columbia. 

race-wl1y at the foot of the 1l1ke where the river is 11 little over 400 
feet wide. 

Other companies among which might be mentioned the Oonsolirlated 
Victoril1 Hydraulic Mining Oompany, the Montrel1l Hydraulic Mining 
Oompany, the lYraude Hydraulic Mining Oompany, the Fishback 
Hydraulic Mining Oompany, the Horsefly Gold .M ining Oompany, the 
Miocene Gravel Mining Oompany, (Limited), the Oa riboo Gold Mining 
Oompany, (Limited), the Slough Oreek Gold Mining Oompany, the 
British Oolumbia Development Associl1tion and the Waverley Hydrau
lic Mining Oompany have secured leases and haye been exploring the 
gravels of the district with greater or less success. 

West Kootenay District. 

The chief properties contributing to the gold output from the smelt
ing ores of the Trail Oreek district are the Le Roi, ,Var Eagle, Oentre· 
Star, Oolumbia and Kootenay and Iron Mask. Active development 
has been prosecuted on a large number of other claims, but the above 
are the main properties from which shipments, other than experimental,. 
were made in 1897. 

The Le Roi has been opened and worked to a depth of 700 feet, and 
development is being extended to the 800 foot level. Large bodies of 
ore have been found in the lower levels as rich as any yet taken out of 
the mine. This mine alone shipped over 50,000 tons of ore during 
1897. The company has built a smelter of its own at Northport in 
the Sto,te of Washington, and all the ore is now being sent there. 
About 250 men are employed at the mine. 

1'1/,p, }Va?' Eagle has been extensively developed. It has a depth of 
over 600 feet, and has over a mile of underground workings. A large 
hoisting apparatus is being constructed which will be worked by elec
tricity and will be capable of lifting 1000 tons a day. The company 
employs about 220 men. 

The Centre Star has also been pretty extensively developed. A tun
nel has been run in giving at its inner end a depth of 300 feet from 
the surface, aDd a shaft has been sunk from 100 to 150 feet further. 
Altogether there is said to be about 6000 feet of workings in the· 
mln~. 
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The following tables which have been taken from the Report of the 
Minister of Mines for British Columbia, show the production of the 
Rossland mines and illustrate very well the average results attained 
during the past four years: 

Year. Tons, 
2,000Ib". 

! 
1 Gold, O:t,. Silver, oz. i Copper, lb". 

I 
Vaille. 

; _ ___ _ ____ __ . _ _____ i._ ... __ _ ______ : _ ___ - - - - .-
, , 

I 
1,856 3,723 3,:3;)7 I 106,220 I 8 75,510 

19,693 31,497 ~(;, 71)2 I 840,420 702,459 
38,075 'I 55,275 b9,285 1,580,636 1,243,360 
68,804 D7,024 nO,OGS 1,819,586 2,097,280 

18()4. 
1895 .. . 
1896 .... . 
1897 ............ . 

'Total. .. . . . .. ~,428 ! 187,519 --;;-1~~~4,346~siO- I -Ul8.G09 
'------------ -------.-.. 

I 

I Year. I Gold. Silver. CO]Jpel'. Value. 

1- ------- ---- -'- --- - -'-%-0 --
, I Oz. Oz. S 

\ 1894.. .... .. .... " .. ........ 2'00 2'89 2'85 40.69 

1

1895.... .. .. " .. .. ... .. I l' 60 2' 41 2 '10 35.67 
1896.. . .... .. . ... . . 1 '45 2':34 2'08 3:3.65 
1897..... ........... .. I __ ~ __ ~i __ ~~: ___ 30.48 

Average, 128,4~8 tons ... 1 1'46 1'96 : 1'73 32.05 
I , . 

In the Osoyoos division of Yale district, chiefly at Camp :McKinney, 
the exploitation of the free-milling ores has been continued and the 
production of the division shows a slight increase over the output of 
1896. 

The details of the work of discovery and development in the pro
vince are fully dealt with in the report of the Provincial Mineralogist, 
to the Minister of Mines of the province. 

SILYEIL 

The production of silver in Canada in 1897 amounted to 5,558,446 
ozs., vltlued at $3,323,395, being an increase over the production of 
1896 of 2,353,103 ozs. in quantity and $1,173,892 in value, or 73'4 
per cent and 54·6 per cent respectively. 
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The average market price for the year in 1896 was 67 '06 c. per oz., PIUI.OJOUS 

and in 1897, 59'79 c. DeI" oz., the decrease being- 7'27 c. or 10'8 pel,1'slIE1'ALS, 
.a. I..J 1 veL'. 

cent. Annual 

Al h h h 11 d . £'1 . h . f Pmclllction t oug t ere W:1S a sma pro uctlOn 0 81 vel' 111 t e provmce 0 . 

Ontario and a somewhat greater production in the province of Quebec, 
the major pOI,tion of the output for the YE'ar, over 98 per cent, was from 
the province of British Columbia. 

The statistics of the production of silver £01' the past eleven yettrs 
are given in Table 8, below. It will be seen that from 1887 to 1892, 
Ontario and Quebec supplied the larger part of the output in about 
equal proportions. In 1893, however, the production of silver in 
British Columbia began to increase rapidly, while in Ontario its pro
duction ceased altogether in 1894, and in Quebec it fell away to half 
its former value. 

TAULE 8. 

PmwIOus iVIf:'l"ALS. 

SILnm :- -ANNCAL PRODUCTlO/i. 
) - - -_._---_ .. -

C~~~'1' ~T'HUO. ___ Q_{;E~EC. _IBllrmm .~OM;~IBI'~ __ :1'01'A_L. _ __ 1 

_YEA~ ~llnce~ 1 Val~ oun:~:';I" Valu~ . Ounces:_ ~lue. _ ~nces._. va~~1 
1887 .. ! 190,49. 518186,304 146,898

1

8143,666 17,690 817,301 il55,0838347,271 

1888.. 208, 0641 195,580 149,388 140,425 79,780: 74,993 437,232 410,998 

1

1889 .. 181,6091 169,986 148,517 1 139,012 5a,1!12, 49,787, 383,3181358,785 1 

1890.. 158,715! 166,016 171,5451 17!),4361 70,4271 73,6661 400,687 419,118

1 

1891. 225,6331 222,926 185,5841 183,357! 3,3061 il,266, <114, 523
i 

409,549 

1892. 41,581 36,425 191,910 168,113i 77,160[ 67,592 310,6511 272,130 

126,43}1: ........ '1195,000 .. .. . .... 330,128 

63,830j 746,379 470,219 84"{,6971 :134,049 
, 1 

53,36911,496,5221 970,93011,578,2751,030,299 

'16,94~ i ~,135,3~3 ~'10:'5G113'~~5':l43 2,~49,503 

1893 .. 8,689 

1894 .. 101,318 

1895 ···· ·1·· 81,75ll 

1896. . . . .. .. I . . 7(),00OI 

1897. 2,990 48,llGi :J,472,9,1 3,27~,28915,:JD8,446 3,,,23,395 

~--------~--------~--~-------

5,0°°1 80,4751 

QUEBEC. Quebec. 

The production of Quebec represents the silver contained in the ores 
mined in the" Eastern Townships" and utilized as a source of sulphur 
in acid making. Besides the proportion of copper carried by these 
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ores, they contain a little silve!', from olle to two ounces pet' ton . 
By a r(lference to the article on pyrites, it will be observed that 
the production of this ore, from which the silver is obtained, has 
decreased very largely during the past few years, hence the resultant 
lessening in the output of silvet'. 

ONTARIO. 

The silver mtnes of this province have been idle fot' the past four 
years, but ill the autumn of 1897, preparations were being. made to 
resume operations at sevet'al of the mines in the Thunder Bay district 
on Lake Supet'iot'. No actual mining was done dUt'ing the year and 
the small production repOl'ted came from ore taken from the old dumps. 

BRITISH COLUMBIA, 

British Columbia contt'ibuted over 98 per cent of the total silver 
output of the Dominion in 1897, and the increaf'e in production over 
the previous year was 2,237,628 ounces or 74'5 per cent. A reference 
to the table will show that previous to 1893, the yearly production 
was considerably less than 100,000 ounces. Since that, however, the 
yearly increase~ have been constant and rapid. 

Tn 1897, the Slocan division supplied 6(j'5 per cent and Nelson 
17'5 per cent of the output. The number of ounces contributed by 
the various districts and sub-divisions is gi ven below :-

District. 

Kootemty East ... .. 

Kootenay West :

Ainsworth division 
Nelson . . ........ , 
Sl00an.. . . . . . . . . . .......... . 
Trail Creek ....... .. ...... . ..... . 
Othel' . . . . . . . . .......... . . 

Yale :-
030yOOS division . .. . .. . . .... ... .. . 

Other districts.. . .. , . . .. . . . .... . 

O\lnces. 

116,657 

5!l4,578 
961,124 

3,641,287 
110,068 
116,657 

1,174 
1,426 

5,472,971 

In the Ainsworth division, increased activity ha.s been shown at 
many of the mines and the production has lal'gely increased. The 
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Kootenay Air Supply Company are installing a TfLylor air· compressor PRIWIOUS 

plant at the mouth of Krao Creek which is expected to generate about METALS. 

500 h.p. The ail' will be transmitted in a 9-illch main, under 90 lbs. 
pressul'e, to the mines. 

The Nelson division has shown considerable progress during the Silver. 

year, and development has been prosecuted with good results on a 
number of claims, including Yomir, Porto Rico, Fel'l1, Dundee, 
Athabasca, and others. At the Hall Mines, the Hallidie tramway 
which was erected to carry ore from the mines to the smelter is reported 
to be working well. This rope way is the longest in British Columbia, British. 

d f th . t t " 't I ' d h . I' ColumbIa. an one 0 e most Impor an ot I s on on t e contment. t IS 

23,797 feet long (4t miles) and in that distance has a fall of over 4,000 
feet. It is constructed in two sections: the upper one 10,300 feet long, 
with a fall of 1,620 feet is in the storm belt, where snow falls to a 
depth of 20 feet in places and the wind is very violent, The lower 
section is 13,500 feet long, with a fall of 2,400 fect. This is in a 
milder climate and relatively free from great depth of snow. 

During the year 1897 the ropeway conveyed from the mines to the 
smelting 'works 49,540 tons of ore. 

The company has decided to increase the capacity to 100,000 tons 
pel' annum, by increasing the size of the ore carriers, at a compara
tively small outlay. 

The most important of the silver producing divisions is the Slocan, 
in which there are now over 30 shipping mines, seven of which are 
paying dividends. The increase ill the production of this division in 
1897 over 1896, was 1,687,029 ounces, or 86'3 per cent. 

The following tables based on the Report of the Minister of 
Mines for the province, give the production and the average yield per 
ton of the Slocan division for the past three years: 

NET PllonUOTloN PER SMlWrER RETURNS. 

Year. 
Tons, Silver, Lead, Gold, Values. 2,OOOlbs. oz. lbs. oz. 

-----.---.-- - _._- ---- - -- -- ---.-

1895. , ..... . .. ... . ' , 9,514 1,122,770 9,666,324 6 81,045,()00 
1R96 .. .. ' ............. 16,560 1,954,258 18,175,074 152 1,854,011 
1897. , , ' , .. ..... ,., 3::1,576 3,641,287 30,707.705 193 3,2BO,flS6 

---- ----- - ---- ------
Totals .... , , , ' . 59,650 6,718,315 58,549,103 351 1)6,180,297 

13 
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AC1'UAL YIELIl VAl,cES PEn TON. 

Year. Sil vcr. Lead. Value. 
1 ______ _________________ • __ . _ __ _ 

1

1805 ...... .. ..... I' 118'0 ox. 50.8% Sl09'DO 
1896...... . .. .. .... llS'O" I 51'!l~ 111 ' 95 

I lSD7......." .... r 10~l't)" 45' 7/0 97' 71 

I For 59,650 tons .... ' l -li2(j-;;-;~ - -'191%- ---slO3-:(iO 

Tho following Table, No.9, gives the export!> of silver ores as 
entered in the Oustoms Department. In comparing these figures with 
those of Table 8, it must be bome in mind that whilst practically aJl 
the silver-bearing products of the country are exported, the basis of 
valuation in the two tables is different. With the exception probably 
of the figures for 1896 and ] 897, the valufttion in the entries for 
exports is that of the spot value of the metal in the ore, etc., whilst in 
Table 8, the valuation, uniformly with that adopted for the other 
metallic product~, is the final market value of the silver contents. 

It will be noted also that the values of the exports in the two last 
years are highet· than thoRe given for the production, 1), discrepancy 
which there is no means of explaining. 

TABLE 9. 

PREOIOUS METALS. 

SlLVER :- EXPOHTS 0,' OnE. 

O,\LEKDAH YEARS. 

Provinces. 1891. 1892. I 1893. 1894. 1 1895. I 189G. r 1897. 

-.--------------- - ----1--- -'---
. I ,,/:'~. S, S S I S 1 ~ I 

~l~~~~* ........ :,,:: i ~~2~071 .. ~~~9D2 ... 7~~78 :::::::: ..... 10ol::::::::I . ... ~~88511 

rri~i~~~0il;)~'bi~: I'·' ~:24il 20'6~gll~4'~~~' 359'7~1' 994:~H 2;2~~:95DI_~~!~~~~ 
Totals. ""'.1 220,312.56,688 21.Q,69<.> 359,731 9D4,o)<.>4

1
2,271,9593,576, 391 1 

, 1* The production of silver given under the heading Quebeo, in Table 8, represent~ 
the amount of that metal in the pyritou8 copper orcs produced and exported fro111 
that province. Being- but in small proportion It i8 ignol'ed and does not appen.r nncler 
the headmg Silver in the export returns. 

PYRITES. 

Under this heading are comprised the minerals which are mined as 
ores of.sulphur and for~he manufacture of sulphuric acid. II) many cases 
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however, the by-products, consisting of copper ktnd silver, are extracted PYRITES. 

with great profit. The deposits worked so far, consist of chalcopyrite Quebec. 

and iron-pyrites, 01' a mixture of both minerals. The most important 
deposits of pyrites at present worked in the Dominion are those of the 
" 'Eastern Townships" of the province of Quebec. These are situated 
in the township of Ascot, in the vicinity of Capelton, and occur in the 
pre-Cambrian rocks of that district. The ore is a mixture of the two 
sulphides above mentioned and carries an average of 3 to 4 pel' 
cent of copper and 42 per cent of sulphur, besides threfl to four ounces 
of silver. 

Descriptions of these deposits have been given in the Annual 
Reports of the Survey fot, 1887-88. s., 1838-89 IL and in the Journai 
of the Mining Association of the province of Quebec, volumes I and 
II. They are wOl'ked by the Nichols Chemical Co., and the Eustis 
Mining Co, The greatel' part .0£ the output of the mines is shipped to 
the United States as raw ore, and only a small portion is treated in 
Canada for the manufacture of sulphuric aci~. 

Another important deposit of sulphur ore wal! opened in 1897 near Ontario. 

Scllreiber station on the Canadian Pacific Railway, north of Lake 
Supel'ior. The operators are the Davies Sulphur Ore Co., of New 
York. The ore is iron-pyrites, The whole of the output, which in 
August 1897 amounted to about 500 tons on the dump, is to be ship
ped to the United States. (Ont. Bureau of Mines Rep., 1897.) 

13~ 

TABLE 1. 

PYRITES. 

A NNUA L PRODUCTION. 

Calendar Year. 

1886 .............. .. . . 
1887 .... .. . .. . 
1888 ...... . .. .. ... .. . . 
1889 . 
1890 .. .. ,. . . .... .. . . 
1891 .... . . 
1802 .... .. . . . , . . .. . 
1893 ...... . 
1894 .... . 
1895 . 
1896 . 
1897. 

TOilS. 
2,()00Ibs. 

42,906 
38,043 
63,479 
72,225 
49,2Z'{ 
67,731 
59,770 
58,542 
40,527 
31,198 
33,715 
38,910 

Val\l!'. 

S 
193,077 
171,194 
285,656 
;;07,292 
123,067 
203,103 
179,310 
175, fi26 
121,581 , 
102,594 . 
101 155 
116;730 

P"od uction. 
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TABLE 2. 

PYHln:s. 

hIPOllTS.-BRI~ISTONE AND CRUDE SULPHUR. 

Fiscal Year Pounds. I Value. 

- ----------------
1880 . ............. . 
1881.. . . . .. . .. ..... .. . 
1882.... . .. ....... . 
l8R3 ... 
188'1 : .. . .. .. 
1885 . ... .. .. . . 
1886 .. .. . . ..... . . .. .. . 
1887 .................... . 
1888 . . ............ .. 
1889 ... .... .. .. 
18no. 
1891. . .. . . . . . . . ...... . 
1892 . ..... . .. . .......... . 
1893 ........ .. 
1894. . . . . . .... .. . 
1805 ... . ... ' ..... . .. .. . 
1896 .. 
1897* 

1,775,489 
2,118,720 
2375,821 
2,336,085 
2,195,735 
2,24!l,98G 
2,922,043 
3, 103, G44 
2,048,812 
2,427,510 
4,440,799 
3,601,748 
4,769,759 
6,381,203 
5,845,463 
4.900,225 
6,934,190 
8,672,751 

I 
827,401 

33,956 
40,329 
36,737 
37,463 
35,043 
43,651 
38,750 
25,318 
34,006 
44,27G 
4(l,351 
67,095 
77,216 
61,558 
56,965 
63,973 
87,719 

* Brimstone, Cl'ude, or in roll or flom, and sulphur in 
roll or flour. 

SALT. 

Returns of production of salt in 1897 were received from twelve 
operators in Ontario and one in New Brunswick, the total output 
amounting to 51,348 tons, valued A.t $225,730 or an average value per 
ton of $4.40. Compared with 1896, when the production was 43,960 
tons, valued at $160,455, or $3.86 per tOD, 1897 shows an increase of 
7,388 tons or J 6'8 per cent and $56,037 or 33 per cent. 

Practically all the production is from the Ontario fields. The few 
tons produced in New Brunswick come from the Sussex Salt Works in 
the parish of Cardwell, Kings county, and is mostly sold locally along 
the Intercolonial Railway. 

The statistics of production, exports and imports are given in the 
following tables. 

The imports amount to about twite the Canadian production and 
the consumption in the country for the past seven years has averaged 
about. 150,000, tons a year. 
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TABLE 1. 

SAW'. 

EXPORTS. 

1 
Calendar Year. Bushels. Vn,lue. I 

-'--- '- '-~------I 
1880.. .. . .. .. . ......... 467,641 S46,~11 I 
1881.. .... '" .... ... " 34~,208 44,627 
1882.. . .. . .. .. . .. . ... 181,758 18,350 
1883. . . . . . .. . ... ...... 199,733 19,492 
1884.. .... .. . .. ....... 167,029 15,291 
1885.. . .. . .. ... ..... 246,794 18,756 i 
18R6. . . . . '221,943 16,886 
1887. . . . . . . . . . 154,045 11,526 
1888. . . . . . . . . . 15,251 3,987 
1889. . . 8,557 2,390 
1890. . . . . . . . . . . . . . . . . . 6,605 1,667 
189l. . . 5,290 1,277 
1892. . . . . . . . . . . . . . . . . . . . 2,000 504 
1893.... . .......... . ... 4,940 1,267 
1894. . . . . .. . . . .. . . . . .. .. 4,639 1,120 
1895.. .. . ..... .. ' 1 4,865 95!) 
1896. . . .. ... ... ... 3,842 899 
1897. .. . . .. .... .. ... .. 5,383 1,193 

TABLE 2. 

SALT. 

IMPORTS. SALT PAYING DUTY. 

--- ------

i Fiscal Year. 1 Pounds. : Value. 

I--'-~--~-'-~----!--I--
1880 . ..... . .... . . . . ... _ . . .. . . . . . . . . . . . . .. . . . ...... . . 1 726,640 S 3,916 
18Hl. . .. . . ... .. . . . . . .. . . . . . . . . . 2,588,465\ 6,355 
1882...... ... '" .. .. .. .. .. . ' 1' 3,679,415 12,318 
UlR3. . .. ... . .. . .. . .. .. .. .... .. .. .. . .... .. .. 12,136,968 36,223 
1884.. .. .. .. . .. .. .. . .. ........ .. .. 12,.70,950 38,949 
1885.......... .. ..... . ... . . . . .... .. ... ! 10,397,761 :n,726 
1886 ....... '" "" " .. . .. ... .. . ... .. ............... ]2,266,021 39,181 
18~7 .... .. .. .. .... "'... .. . .. ... .... . .... .... . 10,413.258 35,670 
1H88........ ..... ...... .... .. ............... . .... 10,509,799 32,136 
1889... ... .. . .. . .. .. .. . .. .. .. .... .... .. . .. . .. . . .. 11,190,088 38,968 
1890. . . . . . ... ... . .. . . . . . . .... . . . . .. 15,135,109 57,549 
1891.. .... . ... ........ .. 15,140,827 59,311 
1892 . . ..... ". .. . .. .. ... . . . . .... . .. ... .... 1 18,648,191 65,963 
1H98.. . .. .. .. '" ... . . .. . . ........ , 21,377,339 79,838 

1189~.. .. .. .. .. ..... . ... . .. ... .. . .. .. I 15,867,825 53,336 

1

189".. . . .. . . .. . . . . . .. . . . . .. . .. . . . . . . . .. . . .. .. .... 8,498,404 29,881 
1896.. ..... .. . . . .. . ........ .. ...... .. ... '1 7,665,257 24,550 

I {
Salt, coarse, N.E.S .... . ... .. ........... .. . . , 

1897 Salt, fine, in bulk . . . . . . . . .. . . . . . . ... . . . . . . 
Salt, N.E.S., in bags, b!trrelsor other packa.ges .. 

I Total.. ..... " ........ . 

2,779,310 
2,10.,960 
fl,964,496 

4,748 
3,346 

25,376 

11,911,766 833,470 

'---_. - - ------- --- - ----'---- --'----_. 
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TABLE 3. 

SALT. 

hIPOln·S. SALT NOT PAYING DUTY. 

~----------------------------.--~--------~-----, 

FiscaJ Y eaI'. Pounds. 

1880 ...... . .. ... . ....... ... ....... ... ....... ...... .. 
1881.. ........ ... ..... .. ....... . 
1882 ...... . .. . ... ... : . .. ... .... . . . .. . ... . .. . . . . . . . . . 
1883 ........ . ............ . .... . .. . . . 
1884............ . . . .. . . .. . . ... . .... .. ...... . 
1885 .......... . .. . . .... . .. . . . . ... · · .. · . ..... . .. .... 1 

~i!~:::·: : :: :: : : ::: :::: : ::: ::::: : : :: ::::: : :::: :: :: :. : : 
1889... .............. . ........... . ............ .. 
1890 ......... . . . .............. . . ... . .. . ... . ....... . . . 
1891.. . ...... . . ... . . .. . .. ... . . . .. . ........ . 
Itl92 ...... .... ... . ........... .. . . . 
1893 ... .. .. .... .. ... . .. . .. . .... . . . . . .... . ... . . . . . . . . 
1894 ....... . ............. . .... . ..... . . . .... .. .. .. ... . 

1 m~~.'·:.':··:·:·:·:· : : :· ::·.'·:.' : .:.' :·:::.' .' .: .:: ::·:: . : :: ........ .. : : : : : : : 

212,714,747 
231,640,610 
166,183,962 
246,747,113 
225,390,121 
171,571,:t09 
180,205,949 
203,042,332 
184,166,986 
180,847,ROO 
158,490,075 
195,491,410 
201,8:n,217 
191,595,530 
196,668,730 
201, 6g1, 2481 
205,005,100 
215,844,484 

V alue. 

$400,167 
488,278 
311,489 
386,144 
321,243 
255,719 
255,359 
~85,455 
220,~75 
253,009 
252,291 
3~1,239 
31-1,995 
281,462 
328,300 
332,711 
338,888 
312,117 

* Salt, imported from the United Kingdom, or any British possession, or imported 
for the use of the sea 01' gulf fish eries. . 

STRUCTURAL }>IATERIALS. 

Under this heading are comprised building stone, granites, marbles, 
slates, flagstones, plasters, cements, lime, etc., as well as the man
ufactures of clay which include building bricks, tiles, drain-pipes, 
earthenware and coarse pottery. 

The industries based on the structural materials are so widespread 
and are carried on in so many different places, on various scales and 
often intermittently that it is impossible to obtain anything like com
plete returns of quantity or value of the products. The figures of 
production are, therefore, to be taken only as rough approximations. 

SALT. 

Imports. 

STR\JO'~UBAL 
MATBRIAf.8. 
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'l'ABLE 1. 

STItUC'['l!RAL MATERIALS. 

PnO)UC'I'ION O~· BUILJ)!NG STONE. 

I 

i C:\lendal' Ye:\l'. Value. 

i~:----'--- S642,~ 
1887. . . . .. . . . . .. . . . .. . 552,267 
1888. . . . . 641,7121 
1889.. . . 913,691 
1890.. . . . . .. .. . . . . . 964,783 
1891. . 708,73G 
1892. . . 609,827 
1893.. . . . 1,100,000 
1894. . . . 1,200,000 
1895. . . . 1,095,000 
189(;.. .. . ., ....... 1,000,000 
1897.. .. .. . .... . . 1,000,000 

TABLE 2. 

STRUOTURAL MA'l'IlHIAI,S. 

EX:PORTS 0[,' STONE AND MARBLE, WROUGIi'r ANO UNWROUGHT. 

\VUOcGHT. UNWHOUGHT. 

Calendal' Years. 
Provinces. - --- -.-- - ----- .- -----______ . ___ I~~I~!)~'~.~ _ 1897._ 

I I 

Ontario. . .. "" .... " .. \ 83,;\67 32,4781 816,599 828,101) 

~~~~es~o·ti~:.::. m 5,~~~ i" 8,623 """9;134'\ 
Ne.v.: Brunswick" " ... . .. ,," ". ... .." 150 '1 7,675 4,793 
BntlshColumbla. _ . . _._ .. _.~ ~ _ __ ~~~_._._ .. _ .. .. _ __ 1 1 

Totals.... $4,934 $9,415 I $32,897 842,034 
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TABLE 3. 

STRUCTUHAL :MATERIALS, STRUCTURAL 

Im'oHTs OF BUl!.n!NG STONE, ~JATERlALS. 
_' ______ ,-___ ---, Building 

Ston e. 

Fiscnl Yea.r, Value, 

1880.. .. .. .. .. . .. .. ' .... .... $ 35,970 
1881.. ...... , '" ....... , .... , . .. ... .. 58, H\I 
1882" .. , ' , .. " .. .... , ' 33,623 
1883, .. , .. ...... " .. ....... ' .... " ", .... 35,061 
1884 , ...... ' .. ... , , .. 51,088 
1885, .. . .. " . .. . 30,491 
1886 "" .. " .... " .... , ....'".... .. .. .. .. .. .. .. 41,675 
1887 .. " .. " .. ,, ", " .. ' , .. .. .. . .. .. ' .... " .. 54,::168 
1888 .... . " .. , ., .. " . .. . .. . .. .. .. 86,373 
1889 .. " ".. ." .. , .. " .. .. .. .. .. 100,314 
1890, , , , " .. , , , ' .. .. , , , , ' , , , , , , , , ' " . ", ' , .. 132,155 
1891.", " .. '.,' .. , . .. " ' .. , '.'," '. 170,890 
1892, , ' , . , " , ,' ,'. ' ,' , ' . ' , , , , .. , , ' , , ' , , . , , , . ' , . , , . , , . , . . 95,550 
1893, , . , , .. , .. " .. .. " ........... " . .., ' "" " "" "'''' 56,510 

I 
i~g6. ' " :.. , , .: . : : : : : : : : : : : : : . : : : : : : : : : : : : .... " . .. . .. " . ~;:g~~ 
~~'_'_' ~ .. .. .. .. " " ._,_"._,_. ',_'_ '_' _' ,_,_. '_'_' '_'_"_'_' '_'_' ,...,--__ 5_4,_13_0 

1!l97 
r Flagstones, granite and rough free.tone, 8and~tone, and all 

building stone, except marble hom the quarry, not ham· 

i Grar:i::e~~d f%~~l;';~~~, ' 'ci;~;sed ; , '~li' ~~he~' 'b~ild'i~g , ~t~~e 
l dressed, except marble . , , , , , , , ,, , , , , , , , . , , , , , " ,," 

TABLE 4, 

S1'RUCTURAl, MATERIALS. 

hIPOR1'S 01" MANUh'AGTURES OF STONE OR GRANITE, N.E.S. 

Fiscal Year. 

1880 .... .. ......... " .. " .. 

I i~~L:: .. ,·, ::::: ::::. :::::. 
1883... .. . . .. " ..... "" ... 
1884 .... , . . ', ., .. . ,.' 
1885."... . ... . . , ... , 
1886 ... .. ' , , . .. .. .. .. 
1887" , " ' . " ...... . .. ' • ' 
1888 .... .. " . ". ..... .. .. 
1889." , .. , ,., . ,. , . ,',., .. , 
1890 ... ". , 
1891........ .' .... , .... . 
1892.", ..... .. . " ... . .. .. , 
1893. , ..... ' . .. . ..... . ..... ' 
1894,., . , ' .. " , . . ,. "., 
1895 . . .. ", . . .. .... . . ' .. .. ' 
1896 ................ " , 
1897 .... , .... """'" 

Value, 

$29,408 
36,877 
37,267 
45,636 
45,290 
39,867 
41,984 
41,829 
47,487 
61,341 
84,396 
61,051 
39,479 
49,323 
49,510 
51,050 
51,499 
34.026 

$27,442 

11,272 

838,714 
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J[arble :-Various limestones having qualities entitling them to~. be
ranked as marble are known to occur throughout Canada. However, as. 
evidenced by the figures given in Table 5 below, the marble quarrying 
and manufacturing industry has never assumed large proportions, and 
of late years it has decidedly languished. 

TABLE 15. 

Sl'RGCTURAL MA1'ERIALS. 

ANNUAL PRODUOTION OF MAHllLE. 

Calendar Year. I Tons. Va.luc. 

----.- - - - ---- - - - 1- - - ---

I 

i~~~::.::: :: :: . :: :: :·:: :::: · :::· :: : : :1 

t!!t:: ::: ::::::.:::::::::: : .. ::.: :::1 
1891.. . .. . . . .. . . .. .. . .... .. . / 
1892. .. .. .. . . ... .. .. 

1893. .. . .. . . . '· '1 1894.. ...... .... .. . . 
1895.. .. .... ... .. . .. 
1896 .. 
1897 .............. · . . · · 1 

501 
242 
191 

83 
780 
240 
340 
590 

Nil. 
200 
224 

Nil. 

$9,900 
6,224 
3,100 

980 
10,776 

1,752 
3,600 
5,100 
Nil. 

2,000 
2,405 
Nil. 

Comparing Table No.5 with No.6 below it will be seen that~the 
value of the imported stone entirely over-shadows that of the produc
tion of the home article. 
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TARLE 6. 
STllUCl'URAL i\iATERI,HS. 

hrpORTS Ok' MAROLE. 

203 8 

STRUCTURAL 
MATERIALS. 

__________ ___ _ _ __ --,----. ___ Marble. 

Value. I Fiscal Year. 

1880 .. 
1R8J. ...... . ...... . 
1882 ............... .. . . 
188:3 .................... .. 
1884 ..... . . . . . .. ...... . . . . 
1885 .. . ...... .. . . 
1886,... .. . 
1887 .............. .. .. .. 
1888 .. 
188D ...... . .. 
1890 ..... . . ..... . .. . 
1891.... .. . .. . .. .............. .. ..... .. 
1892. . .. .. .. . . . .. .............. , . . . ...... , .... . .. . . . 
1893 ................... .... .... .. . .. . ... . ... . . . 
1894....... .. .. .... . .. ....... .. 
1895 ..... . ..... .. .. . 
189(; ....... ... ... .. 

••• • •••• ..... 1 •••••••••• "1 

.. ... ..... ::::' .. .. .. . :: :::::.::.: 
--- - _._-- ---

{

Marble and manufactures of ;-
Blocks or slabs, sawn on not more than two side~. .. . . . ... . 

1897 ,. . " " more than two sides . , .... .. ... . . 
l' Bushed. .... .... ... ..... ............. . . , ' .... . . . . 
Manufactures, N.E.S . .. ' ... .. .. . ... ...... .......... . 
Rough blocks . ..... .. . ...... . .. , . . .... . . .. , . . , . . ... . 

Total marble and manufactures of. .. . ........ .. 

:;1 63,015 
85,977 

109,505 
128,520 
108,771 
102,835 
117,752 
104,2bO 
94,681 

118,421 
99,31)3 

107,661 
106,2(;8 
96,177 
94,657 
83,42Z 
90,OG5 

818,680 
aO,OOD 

6,205 
20,414 
1,842 

$77,150 

Granite :-Under this heading would be included in trade terms, 
much stone such as gneis~, syenite, etc., which would not be lithologically 
classed undeI' that heading. 

TARLE 7. 

STRUCTURAL MATIWJALS. 

ANNUAL PRODUCTION OF GRANITE. 

_",1"',, Y "~ J~ T'"~ l::'h" 
1886... ...... .. .. ..... 6,062 1 S03,30!) 
1887 .. .. .. ... .... .... 21,217 I 142,506 
1888 .... ,.. ... ...... .. 21,352 I 147,305 
1889 .... .. .. .. I 10,197 'I 79,62~ 
1890... .... .... ... 13,307 G5,D85 
1891., . . .... , 13,637 70,056 
1892. .. .. .. .... .. .. . 24,302 8D,32G 

1

1893. . . . 22,521 ,94,393 
1894 . ..... .. .. , ..... . . 16,392 10fJ,936 

1
1895 .. ' . .. . ....... ... 19,238 84,838 
1896 ... 18,717 106,70!1 

1 1897.... 10,345 61,934 

Granite. 
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From the figures gi ven in Table 7, above, will be seen that the 
industry has been continuously cart'ied on for the twel ve years covered. 
the value of the product ranging from about $62,000 to nearly $148,000, 

.For 1897, returns were received as follows from the different pro
vinces :-In Nova Scotia, 5 operators contributed about 20 pElr cent 
to the total production; New Brunswick, over 40 pel' cent with 6 
opera tot'S ; Quebec about 28 per cent with 4 operators, the balance 
being contdbuted by British Columbia. 

Slate :-The production of this article, as shown in 'fable 8, below, has 
steadily fallen off since 1893, being in 1897 less than half what it was 
in the former year and about one third the value of the production in 
1889, the best year in the period for which figures are given. 

TABLE 8. 

STRUCTUHAL ~L,'rERIAr.s. 

ANNUAL PRODUCTION Olo' SLATE. 

Cal endar Year. 

1886 .... . . .. 
1887 .. .. 
188B.. .. .. .. ..... . 
1889 ............. .. . .. . 
1890 ... ......... . 
189l. .. 
1892 .. 
1893 ................ .. 
1894 .... . 
189(i .......... . 
1896. . ....... . . , . 
1897 .............. .. 

I 
Tons. Value. 

5.345 
7,357 
5,314 
6,935 
6,368 
5,000 
5,180 
7,112 

864,675 
89,000 
90,689 

119,lGO 
100,250 
65,000 
69,070 
90,825 
75,550 
58,900 
53,370 
42,800 :::::'''::'j 

- -------_._---'-- - -'--- --' 

The main work done in exploiting the slate resources of the country 
was at the old quarries in Richmond county, Quebec, whilst a small 
·quantity was sold by the Westminster Slate Co., in British Columbia, 
from stock in hand, their quarries having been idle. Recent efforts 
made with some success to develop an export trade in slate from the 
United States to Great Britain, appear to show that something of the 
same kind should be possibJe in the case of the excellent slates of 
Quebec. 
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TADLE 9. 

S-rIWOTUHAL MATEHIALS. 

EXPORTS OF SJ,ATE. 

Calendar Y et1.r. Tons. V",\ue. 

1884 ..... .. .. . 
1885 .......... . . 
1886 ..... " 
1887 .. . 
1888 ....... . . . .. . 1 

1889. ....... '1 1890 ... ..... . 
1891 ...... ... ... . 
1892 .......... . 
1893 .... .... .. . 1 

1894 ..... . ...... . 

1

1895 ... ... ..... . 
1896 ... .. .. . .... . 
1897 .... . . . 

539 
346 

34 
27 
22 
26 
12 
15 
87 

178 
187 
36 

301 
Nil. 

TAD/,E 10. 

1!l80 .................. . 

STRUCTURAL MATERLILS. 

hII'OR'fS OF SLATE. 

Fiscal Year. 

1881. ...... . ... . ....... . .. . . ... . 
18H2. . . . ..... .. .. .. ... . ....... ... . .. .. . 
1883 . ........ .. ............ . 
188~ . ......... . ........ . .... .. .. . . . 
1885 ....... ....... . . ....... .. . .. .. .. .. . 

86,845 
5,274 

495 
373 
475 

3,303 
153 
195 

2,038 
3,168 
3,610 

574 
8,9)3 

Nil. 

1886............ . .. .. ...... ........ . 
1887.... .. .. .. .. ........ .. .... ....... . .... . .. .. . 
1888 . ... . . .. ...... . ..... . .. .. .. . .... . . . ... . . . .. . ....... .. .. . 

i~~~: . : ' . : : . : : : . : : ~ : : ~ : : : : : : : : : : . . ~ : : . ! 
18!)]. . ... . ... .. . . . . . . . . ..... . .. . . . . . . . . .. . . ... .... .... . .... I 
1892 .. ........ . .. . .... . .. .. ......... . .. . . . . . ... . ......... . ..... , 
1893 .. ... .. .... . .. ........ . . ............. I' 

i~~§:- .. .. .. . : : : : : : : : : : : .. .. .. . .. ... .::..... :.::::::::: :: .. 

205 S 

Value. 

821,431 
22,ltl4 
24,543 
24,968 
28,816 
28,169 
27,852 
27,845 
23,151 
41,370 
22,871 
46,104 
50,44) 
51,179 
29,267 
19,471 
24,1,6 189(; .. .. .... . ....... .. . . .. .. . ... .. .. .. ... .. ...... .... . 1 

-'-----~! 

(Slate and manufactures of-

I ~~~i~~ s\~t~, bi~~k'~~ b\~~'"'' . ..... . '11" ' .••••••. • 

) "red, green or other colour.. .... . . , . . .. . 

l School writing slates .. . ............. .. .. ... ... . 
~~~~ . .................. . ............... . 
Slate of all kinds and manufactures of, N.KS . ......... . . 

1897 

Total.. . . .. . .. 

S 14 
3,624 
1,408 
6,715 
3,052 
6,802 

821,615 

Sl'UUCTUUAL. 
MA'rEHIALS •. 

Slate. 
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Flagstone :-The figures given below in Table 11, for 1897, repre
sent small qUl1ntities of this materia I produced I1t Bishop's Crossing, in 
Wolfe county, Quebec, and at Merriton, in Lincoln county, Ontario. 
There is nothing special to note about the industry. 

TABLE 11. 

STHUC"l'UHAL MATllHlAJ.S. 

PRODUOl'IO~ Ole FLAGS'fONE. 

C,dell(lM Year. I Quantity, Value. I Sq. ft. 

i~~~: ~.-. -: .-. ' I-J~:~gg ~li:~bg 
1888. . . . 64,800 13,580 
1889. . 14,000 1,400 
1890. 17,865 1,643 
1891.. . 27,300 2,721 
1892 . . . 13,700 1,8G9 . 
1893 . . .. . . . . . . .. . 40,500 3,487 I 
1RH4. 152,700 5,298 I 
1895. . . 80,005 6,687 I 
1896. . . . . . . . . . . . . 6,710 I 

1897 . . .. ..... 7,190 ! 
1 __ . _ _ ---' _ _ 

TABLE 12. 

STRUOTURAL MATllRJAr.s. 

IMPORTS OF FLAGSTONE. 

Pip-cal Y ea,'. Tons. Value. i 
_ ·_-------1 
1881.. . . . . . .. . . . . . 231 S 241 I' 

18B2.. . .. .... ... 90 848 
1883 .. .. .. ,..... 10 99 
1884 ......... .. .. 137 1,158 , 
1885 ... . ..... 205 1,756 I 
18813... . . . . . . . . .. 1,602 9,443 
1887 .... , ., . .... . 1,316 10,966 
1888.. . . 2,642 21,077 
1889. .. . .. . . .. . . . . 1,6G9 ' 15,451 
1890. . . 5,13G5 i 48,995 
1891. . . . . . . . . . . . .. 3,770 313,348 
]892.. . 1,571 15,048 
lR93. . . . . 884 8,500 
Ul94. ......... . 218 2,429 
1895.. . . ... ...... . 15 84 
1896 . Nil. Nil. 
1897'. . . . . . . . . . . . . 13 227 

,. Flagstones, dressed. 
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Cement :-Returns were received from nine manufacturers of cement STRUCTURAL 

all of whom, with the exception of one in British Columbia, are MATERIALS. 

located in Ontario and Quebec. Of the total value of the pt'oduct Cement. 

Ontario contl'ibuted about 87 per cent, the balance being due to Quebec 
and British Columbia. 

The prod nct is classified under the headings of Natural and Portland 
Cements. In the grand total the latter constituted 58 per cent of the 
weight and 76 per cent of the value. 

TAIlLl~ 13. 

Sl'BUCTURAL MATElIlALS. 

ANNUAL PRODU(YI'ION OF CEMENT. 

C,tlend",' Year. - --:,:.1. --;:'h" l 
m~:.::::::: : :: : :::: : :·:::::1 
1889 .... . . .. .. .. ... . . . .. . .... I 
1890 .............. . 
1891. .. .. ... .. .. . . ..... . 
1892 .... ..... . . ... . 
18f13 .. . .... . .......... . .. . . 
1894 .... . ... . ...... . . 
1895 ..... . 
1896 .... . ... .... . . 

(;9,843 
50,668 
00,474 

102,216 
93,473 

117,408 
158,597 
108,142 
128,294 
149,090 

S 81,gOn 
35,593 
G9,7DO 
92,405 

108,561 
147,663 
194,015 
141,637 
173,(l75 
201,651 

85,450 6!5, Rn3 
119,763 209,380 

1

1897. {Natural .... 
Portland .. 

'l'otals.. ... . ....... . 205,213 275,273 
1 _ _ ________ " ___ --'-__ _ 

TABLE 14. 

STHUCTURAL MATRIiIALS, 

EXPORTS 01' ()R~I RNT. 

CALENDAH YEAH S. 
Province, ---- ----

_ _______ ":'8!J2. 1_ 189~ __ 1894_. _ ~~I_ 18?6. _.:.~ 

Ontario....... 8399 I S 718 8339 8662 &184 8535 

I 
(tuebec ...... , 539 . 386 42 30 625 lO!) 
Nova Scotia, . ,. i .:.:..:..:~-' ._. ___ ~ _~~ __ 245 ___ ~19 _ ,:,:,,:,,:_. '_'_' ,_. 

I Total~, ... , 8038 $1,172 $482 $937 81,328 8644 
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TABLE 15. 

S'l'RUC1'UllAl, MATElliALS. 

IMPOn1'S OF CElIE!'l' IN BULK OR BAGS. 

Fiscal Year. Bushels. V[tlue. 

1880 ....... .. .. ... 65 S 28 
18Rl ..... 5"j~ 298 
1882 ......... 3~6 86 
1883 ... . .. . . 1,759 548 
18R4 ... 4,626 1,23(; 
1885. 4,598 1,315 
1886 ....... . ... . . . 6,808 1,851 
1887 ...... 5,421 1,419 
HI8S ......... . .. . . 23,919 5,787 
]889 . . " ' .... . .... 32,818 10,668 
1890 . . ... ...... . . 21,055 5,443 
I,,:)] . ,' .. . ... , . 11,281 2,890 
18D2 .. ... . , . . ... 14,~51 3,394 
1~93 ....... .. ... 12,534 2,909 
18!)4 ............ . . 9,027 2,618 
1895 . ••• • . 0 ' • ••••• .... ..... 2,112 
189G .... '0 " .... . . . . . . . . . . . 3,672 
1897 . .... . ... .. .. 4,:n8 

TABLE 16. 

STRUOTURAL MA'mmALs. 

hrpoRTS 01' HYDRAULIC CEMEN1'. 

Fiscal Year. I Barrels. I V"lne, 

1880. . . . . . .. . . . . . . . . . . . . . .. .. . ...... .. .. . . .. .... . ...... .. 10,034 8 10,306 
1881. . . . . ... . . . . . . . . . . . . . . . . . .. . . ............ 7,812 7,821 
1882..... . . . ...... . .. . .... . . .. ............ . . .. .... . 11,945 1:3,410 
1883...... . . .. . ..... . . . .... . .. . . . .......... . . . .. 11,659 13,755 
1884 ...... . .... . . ·.. . .. . ................... ... .... . .. . ... 8,606 9,514 
1885. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . 5.613 5,39(; 
1886. . ............ ... . . . .. . . .. ...... . . . . . .. .. .. . . ..... 6)64 6,028 
1887. ... ........ . ....... . . .. .. .......... . ... ... ...... . . . . 6,160 8,784 
1888 ..... . .. .. . . ...... . .. .... . . . . ... ... ...... . , ... . . . . . .. 5,636 7,522 
18R9. . . . .. . . .............. .. .... . ........... .. ....... . .. 5,835 7,467 
189J. . . . . . .. . .. .. .... ., ........... . ... . . . . , . 5,440 9,048 I 
1891. ...... .. . . ..... .. . . ................. . . , .. . . .... 3,515 6,152 
1892. ... .. .... . .. .......... . . .... .... . ........... . ..... 2,214 2,782 
1893 .... ..... ............ . .. , . .. . . .... ... . . ...... ... . . . .. 4,896 8,060 
1894 ... , . , . . , . ..... . ........ . . . ... ... , ... . . ,........ . .. . 1,054 985 

1

1895.. ....................... ....... . ......... 5,:333 7,001 

m~' C~~e~t',' hyd'r~;;li~ ~r' ~v~t~·r1i~~·.·,·,·,·.·.·. '. ~_ .. _."_,,_,._ .. _.,,_,,._: _: :_:_. ,--._~_:_~~_~--,-__ g_:_~_~~_, 

. 
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TABUl17. 

S'1' Itu01'URAL MATllHlAl,S. 

IMPOHTS 01" Pom'LAN!> UE!IRNT. 

Fiscal Year. Barrels. Valne. 

1880. . .. . . . .. . . .. . .... .. . . . . .. ...... • .... ..... . . ... 
1881 .. .. . . . .. . . . . . .. . . . .. .. . . . . .. . . . ..... . . . . ... . .. . . ... . 
1882. .. .. .. . .. . ... ..... . . .. .. .... .. .. ...... . ..... .. .. 
1883 .. .. . ........... ..... .. . .. .. .. .............. . 
1884... .. ...... .. . .. . .. .... . .. .. ........ .... ..... .. 
1885. .. .. .. .. . .. .. . ......... . . .. . .......... . 
1886 ..... . .. . ... .. .... . ...... .. ........ .. .... . .. . . . 
1887 .... . . .. . , ...... .. . .. . ....... . .... .... . . . .. . .. . 
1888 .. . . .... .... . ..... . .... .. ... ........ . .. . ...... ... . . . 
1889 . .. . .. . . . . ..... . . . . ......... . .. .. . . ..... . . . ...... . . 
1890 .......... . ... . .. . ...... . . . . . . . .... . . . 
1891...... . ...... ... . . . . . .... ... . .... . . ....... ...... . 
]892 ........... . . ... . . . . ... . .... . ........... .. . . 
1893 .... . . . . .. . . . . . . . ... .. . . . . . ... . . . . . . ... . .. .. . ... . . 
1894 ... . ......... ... . .. ... .. . .. . ..... . ... . ..... ..... . . 
1895. .. .. . . .. .. .. . .. . . ..... .... .. 
18~G. .. .. . . .. . .. . .. .. .. . .. ... . .. .. .. .. 
1897 Portland or Roman .. .. . .... . ... . . . . . . . 

102,750 
122,402 
122,273 
192,322 
183,728 
187,233 II 

229,492 
224,150 I 
196,281 
204.407 
210;871 

I 

S 55,774 
45,646 
66 ,579 

102,537 
102,857 
111,521 
120,398 
148,054 
177,158 
179,406 
313,572 
304,648 
281,553 
316,179 
280,841 
242,813 
242,409 
252,587 

The articles known under the general name of roofing cement, are of 
varied composition, but generally consist of mica, soapstone, asbestus 
or some such fire-proof material mixed with tarry cementing maHer. 
In past years small amounts have been manufactured in Canada. 

14 

T ABLE ]8. 

STRUCTUHAL MATEInALS. 

PHOnUCTlON o~· ROOi"LNG CEMEN1·. 

Calendar Y ell.r. Tons. Value. I 
_______ __________ I 

1890 ........ . . . ........... .. . 
189l. . . .. . .. .. ........ .... . 
1892 ..... ... ........... . . 
1893 .. . .. ......... . .. .... . 
1894 ... . . . .. . .. . . . . . .. . 
1895 ............ . .. . 
1896... . . . . . 
1897 .. .. . ... ........ .. 

1,171 
1,020 

800 
951 
815 

86 
Nil. 

S 6,502 
4,810 

12,000 
5,441 
3,978 
3,]53 

430 
Nil. 

S l'HUCTlillAL 
MATERIALS. 

Cement. 
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Lime :-The figures of production of lime given in Table 19, below, 
represent the best estimates it has been possible to arrive at year by 
year, based on the known production of the larget' firms with an 
estimated D.ddition for the output of the numberless small operators 
from all of whom it would of course be impossible to obtain returns. 
Whilst there are a number of these more important firms equipped 
with complete and extensive plants and tuming out a large quantity 
of lime of superior quality, evet'y year the prop0l'tion of the whole 
output due to the small operators would represent a very considerable 
percentage. 

TABLE 19. 

STRUOTURAL MATRUIALS. 

ANNUAL PRODUCTION 01<' LIME. 

C.l~"'" Y~", I 1'. 1<"" I 
1886. -. -.. -,=-.. -.. -. - '-.~ \' 8283,755\ 
1887. . . . . . . . . . . . . . . 3fl4,859 
1888.. . ..... 339,051 
1889 ., ....... . ...... , ~Gt,848 
1890 ... .' .. .... . . . .. .. 412,308 
1891. ...................... 1 251,215 
1892... ....... ... ... .. [ ·m.270 
1893..... . .......... 900,000 
1894.. . .. ........ ... .. I 900,000 
1895 .... .. ... , ........ . .. . . \ 7,00,000 
1896. . . . .... .... ... ...... ()50,000 
1897. . . . .. . .. . . . " .. . . .. 650,000 

TABLR 20. 

STRUCTURAL MATEHlALS. 

E XPORTS OJ'- LI~IE, 

Calf,noar Years. 
Province. -. - - ---.--.-- - - -__________ -.28~1 189:~ _1~ ~~ 

Ontario ....... .. ... .. . . . . ... ' 8 13,208 8 25,257 825,500 817,730 
Suebec ............... . ...... \ 30,294 23,047 18,067 21,786 
Nova Scotia ..... ".. ...... . 3, 482 1,408 3,195 2,:i90 
New Brunswick . ..... .. . . . 33,830 21,8!)1 24,058 11,021 

. Prince Edward Island ..... , . . 3 ..... . ... . 
Manitoba.... . . ... :10 .. ... 250 
British Columbia .......... ,. _ 2,853 ___ 4_\_. '-'-" -'~'~"~ ~~~ I 

Totals. . . . . . . . . . . . 883,670 S 71,697 S 70,820 8 53,177 
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TAlILE 21. 
STRUCTURAL 11A1·ElHALS. 

I~IPOm'S OF Lum. 

Fisca.l Year. Barrels. I Value. -I 

1880 .......... ... .. 
1881. ... . . ... . .. . 
1882 .. , 
1883 .. .. 
1884 .. . ... . ... . . 
1885 .. . .. . .... .. .. . 
!S86 .. .. ... .. .... " .. . 
1887.... ....... .... .. .... .. 
1888... .. . ... . . .. 
1889 .... . .. .. . . ...... . ... .. . 
1890.. . . ............ .. ... . . . . 
1891.... .. .. ....... .. .. .. . 
1892 ............... .. . ... .. . 
1893.. ....... . ... ... .. .. .. . 
1894 . .................... .. 
1895 ...... .. ....... . . 
189(; . .......... . 
1897 . ....... . . . 

G,lOO 
5,7% 
5,064 
7,623 

10,804 
12,072 
11,021 
10,835 
10,142 
13,079 
8,149 
6,259 
6,132 
6,879 
6,766 

12,008 
10,239 
16,108 

S 6,013 
4,177 
5,3G5 
9,224 

11,200 
11,503 

9,347 
8,524 
7,537 
9,::;63 
5,360 
4,273 
4,241 
4,917 
4,907 
5,743 
7, 331 

10,529 
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Bt'iclcs :-The remarks already made regarding the lime-burning Brick. 

industry apply with equal force to brick. 

The number of small producers of but a few thousands yearly, to 
meet a local demand is legion and yet in the aggregate their output 
mounts up to considerable values. 

Besides these there are firms working on a large scale at a great 
many points throughout the Dominion, and the figures given in Table 
22, below, represent the best estimates it has been possible to form of 
the whole production. 

14~ 

TABLE 22. 
STRUOTUHAL MA1'ERIALS. 

A NKUAL PRODUOTION 01' BOU.DING BRICKS. 

I Oalendar Yellr. Value. 

1-. .. __ . _______ 0- __ 

I 1886 . .. " , ,, ,, ,, .. . .. .. ..... . 
1887 ......... .. . .. ....... . .... . 
1888.. .. .. .. . .. ... ...... .. 
1889......... . . . . .. . ... . . . 
1890.. .. .. . ... .. .. 
1891 .... . .. . . . .. . .. . ......... . 
1892 ........... . ....... .. ...... . 
1803 .. . . . . ........ .. ..... .. .... . 
1894.. .. . ..... ....... ........ .. . 
1895.. . ...... . . . .. ... ..... . .... . 
18~6 ...... . . ... . ...... . .......... . 
1897 .... . . . .. . . . . . . ............ . 

S 873,600 
\l8G,689 

1,036,746 
1,273,884 
1,266,982 
1,061,:)36 
1,251,H34 
1,800,000 
1,800,000 
1,670,000 
1,600,000 
1,600,000 
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TABLE 23. 

STRUCTURAL MA'fEHHLS.· 

EXPORT" Q}' BmcKs. 

CALENDAH YEARS. 

Province. ~.3_. _ _ I~!: __ 1~~~_1_~~_ ~?_. __ 
M I valnel ;,\[ Value M Villne M I Value l\1 Value 

Onta:.:~~~~! 55~ '1' 2~62 1~O l'~5711'OfS~' 4~20 266\ 1~73 ~~ ~40 
~uebec ...... ... '12,189 17,9691 68 917 82 1,092 41, 200 316 1,114 
N ova ScotIa .. . 2,561 16,449 489 3,252 [ 199 8il4 6001 3,276 31 285 
New Brl1nswick... 767 7,185 258 1,979 321 2,3U) 76 ; 729 48 340 
P. E. Island . . . . : . . . . . .. II . '1' . .. .. :.. . . . . .. 
British Columbia.. 41 45; .. . .. .. . . .. I" .... '1" .... 

Totals .. .. , 6,073144,mfi~095i7,405l,G5f8.~ 08Si5.67S 573 2,6~ 

TAB!.E 24. 

STHUC1'URAT. M A'I'ERIAT.S. 

IMI'OHTS OF BUILDING BUICKS. 

Fiscal Year. 

1880 . . . .. .............. .. 
lHlll.. . ........ ... ... .. 
1882.. .. . .... ..... " .... . 
~~ .. .. . , ... , ...... . . 
1884 . . ............ , .. .. .. 
1885. .. ..... .. . 
1886 ... .. ...... . .. 
1887. 
1888. .. . ...... ..... , 
1889 ........... .. .... .... . , 
1890 ........... .. . 
1891. ..... . ... .. ... . ... . 
1892 ...... .. ......... ... . 
1893 ...... . 
1894. .. .. .. .. .. 
lSn5 .. .. . ..... .. . 
189G. 
1897. 

Vallie. 

S 2,067 
4,251 

24,572 
14,234 
20,258 
14,632 
5,929 
2,440 

20,720 
24,585 
12,500 I 
9,744 
5,070 1 

14,108 
18,320 

4,705 
23,189 
10,336 
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Te1'?'a Cotta, etc. :-Under this heading are included the various STIlUOTURAL 

O'rades and kinds of terra cotta proper some roofino' and drain tile, and a MATERIALS. 
b • . .'. '" • Terra cotta. 
eel' tam amount of pavmg and specIal hIgh-grade pressed brick, some 
of the latter being made from ground shale. 

Returns were received from seven firms operating in Quebec and 
Ontario. 

TABLE 25. 

STHlJCTUHAL ),oIA'l'EHlAL~. 

PHODUCTlOX OF TEHHA OOT'r,\, ETC. 

Oalendar Yea\,. I 
___ _ ______ . __ 1 

1888.. .. . .. .. S 49,800 I 
1889. . . .. .. . . . Not available. 
1890.. . ". i, 90,000 I 
1891.. . . . . . . . . . . . 113,103 
1892. .. ..... . ... . .. .. 97,23~l 

I 

18IJ3. ... 55,704 
1894 . . . . . . . . . . . 65,600 
1895 .... , . . . . . . .. .. 195,123 
18%. ....... .. . 8::1,855 I 18m. 155.595 

Sewet· Pipes, etc. :-Retul'l1s were received from some four producers Sewer pipes. 

of these articles. It is propable that this does not represent all the 
output for Oanada, but it is impossible to obtain answers from all 
operators. 

TABl,E 26. 

STRUOTURAl, MATERIALS. 

PRODUCTION OF SEWER PIl'ES, ETC. 

1 ____ ~l1,lendar yeal'· ___ __ I-""I""_ 
! 1888.... .......... ..... 8266,320 

1

1889... . . ....... . . .... . .... Not available. 
l8ll0..... . . .... ... . . . . ...... .. 348,000 
1891. ... .. .... . ..... , ... . ..... 227,300 
1802 ..... . .. . .. ............... . .. . . 1 367,660 I 
1893 ........ . ...... , . .. .. ........ . . t 350,000 
189'1. ... .. . ... . . .. ... .. . . 250,325 
1895...... . ... . ...... 257,045 
1896 .. .. . .... .... . ... .. 153,875 
1897 .. ... ...... .. 164,250 
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TARLE 27. 

S 'rRtlcTVRAL M ATERIALS. 

IMPORTS OF DllAIN TILES ANO SEWE R PIPES. 

Fiscal Year. 

1880 ..... .. .... . . ... .. . ............ ... .. . .... ..... . .... ....... . .. . . . 
1881.... ..... .. . . .. . .. . . . . ... . .. . . ... . . .... . ... . .... . . . . . 
1882 .. . ... . ... . ..... . .... . .... .. ........ . . ... . .. . ... . .. . .. . . 
1883 . .... ' . .. . .... ...... . . . .. ... . .. . . .. ... .. .. .. . . ....... . .. .. . 
1884 .. .. . . . . . .. . .. . 
1885 ....... . . .. ..... .. ..... ... .................. . 
1886 .. ....... . ....... . .. . . ...... . ... . .. . . . .. .. . . ... . ... . . . .. . 
1887.. ... .. . ........ . ... .. 
1888 . ... .. .................. . .. .... ...... .. . ... . 
1889.. . .... . .... . . .. .. ...... .. .. ................. .. .. . 
1890 . .... .. . ..... . . . . . .... .. .. . . . . . . 
189l. . . . . . . . . . . . . . . . . ... . . .. .. . .. . . . .. .. " " 
1892 ... .... ... .. . .. "" " . . .. .. ..... . .. . . .. ... . . .... ... .. . . . . 
1893 .............. .. .... .. .. .......... .. .. .. ... ...... .. . 
1894... . ... .. ... . ... .. ..... .. .. 
1895.. . . ... . .... ... . ... .. . . . . .. ........... . . ..... . .... .. 
1896.. .... .. .. . ...... .. .. .. . .. .. .............. . ..... .. 

{
Drain till', not glazed . " . ' ... """"" " "" " "" 

1897 Dmin pipeR, sewer pi pes, chimney linings or vents and inverted 
blocks, glazed or unglazed ........ ..... .. . . ... .. .. . 

Total. . . . . 

Value. 

S 33,796 
37,3G8 
70,065 
70,699 
71,755 
69,589 
57,953 
71,203 

101,257 
83,215 
77,434 
87,195 
59,537 
39,001 
24,625 
21,053 
19,296 

S 416 

33,870 

1334,286 

Pottery :-Returns were received from twenty-three potteries, 
chiefly in Ontario. This is also an industry in which there are a few 
firms operating on a large scale and numberless small producers, and it 
has been found impossible either to get a complete list of all engaged 
in the industry or to get returns even from all those on our lists. 

'rA m.E 28. 

STRUCTURAl. MATERIALS. 

A:-; ~'CA L PRODCCTION o~' P OTTERY. 

- ----- -

Caienda.r Year. V a.!ue. 

1888 .... ... .. . ..... .. ......... . , . .. S 27,750 
1889 . . ... . . ..... . . . ... . Not available . 
1890. . . . . . .... . .. . . .. . .. . ...... . .. . 1 195,242 
1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!)8,844 
1892 ... . . ... ... . . . .. ...... . .. _ .. . . . . 265, 811 
1893. . . . . . . . .. . . . . . . . 21:~ , 186 
1894.... . .. . . .. .. .. ............. . . ... 1G2,144 
1895 . . .. . . . 151,588 
lR!lG.... . . . . 163,427 
1897 . 129,629 
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TAm.1!: 29. 

S'l'RUU1'UHAL MATERIALS. 

IMPORTS OP EAll1'HENIVAllE. 

Fi';cn,] Yeat·. 

1880 ........ . . . .. . ......... . .. .. ... ...... . .. . .. . . . . .. . .. . ....... . . 
1881 ., .. ........ . . . .. . ..• . ..... .. .. . ... 
1882.. .... .. .......... 
1883... .. ........ ... . . .. . ....... . .• . . .. .. . .... 
1884.. . . .. . .. . . ... . . . . . . ... . .... . . . .. .. .. .. . . . . ..... .. . . 
1885.. .. . . ..... . . . .. . ... ... . ............... . ..... . ....... . 
1886 ..... .......... . .... ................. ....... . ... .. .. . ...... . 
1887.. .. . ..... . .. .. .... .. .... .... ... .. .... . ... .. .... . 
1888 ... . ... . ..... ... ........... . ........... . ..... . .. . . ........ .. . ... . 
1889............ . . . .......... . . . .... . ........ .. 
i~~t : :. :: .. ::.:....... .. ... ........... ...... .. ... ..... '''1 

k~.·.·.· ••• ······ •• •.• ; .•• · •• ••·.• ••• •·•·•••• •. ·.i.·.···.···.·.· .. · ·. · .• ·.• •••• ·.1 

215 s 

Value. 

S322,33S 
439020 
646;7:H 
657886 
544;586 
5J 1,853 
590,269 
750,6!Jl 
6D7,082 
6v7,949 
695,206 
634,907 
748,810 
709,737 
695,514 
547,935 
575,493 

- ----_ ._ - - .----- -
Earthenware and china:-

. Brown or coloured earth"ll and stoneware, ' and Rocldngham 
\va-re ... _ . _ .. .. ... _ ..... . ..... ................ . . . 

Decorated, printed or spongod, and all earthenwars, N.E.S .. 
Demijohns or jugs, churn" and crocks . . . ........... . ... . 
E arthenwa.re or stone inl< bottles not exceeding thrE"e ounce" 

e&pacity ...................... . .... .. .. ... . " .. 
Porous and hollow earthenware for fire-proofing purposes .... 
'White grn-nite or ironstone ware, C.C. or cream-coloured ware 
China and porcelain ware ..... . 
Earthen ware tiles.. . .. ... .. ... . 

:vIa.nufn-ctures of earthenware, N.E.S ... 

$ 14,079 
192,305 

3, 458 

34 
I:! 

143,390 
192,735 
23,124 
26,G85 

Total . . .......... 1 8595,822 

STHUOTURAL 
MA1'RRTALS. 

Earthenware. 
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NEOL~. 

Antimony. 
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:)etnd and G?'avel :-The only figures of the production of sands and 
gravels available are those of exports given below. It would mani
festly be neither profitable nor possible to take notice of any opera
tions othel' than those undertaken for more than local uses. 

l'Am,E 30. 

STRUOTURAI, MA'rERlALS. 

EXPORTS OF SAND AND GRAVEl,. 

1893 ...... '" 329,116 

189·1. .. . 324,656 

1895 .. . 277,162 

1896 .......... . 224,769 

{ 
8~!b~~ ......... :.: ..... :.: ...... .. . :::. :.::: .. . 1 lfJi:m : 

1897 Nova Scotia. .. . ·1 302 I, 
New Bl'llllswick .. . ... . ... . . 
M anitoba... . . .. .' ' .. ' '. ' ... 1' . ' . . 

British Columbia .... .. . .. .. .. . .. .... . 

S 
121,795 

86,940 

118,359 

80,110 

71,485 
5,189 

15 
40 

Total ... . .. . 
- _ ._-j--- -

152, flG3 i 76,729 
i ---_._----- - - ------_. 

MISOELLANEOUS. 

Antimony.-The main source of the antimony of commerce is stib
nite, the sulphide. A very appreciable quantity is produced as by
product in the refining of lead, with the ores of which stibnite is often 
associated. The uses of antimony have not been extended during the 
last few years, and increased production has so affected the prices that 
only those mines which are under very favourable conditions can be 
worked with profit. As a result the Oanadian mines had to shut down 
in 1892, and no production has been reported since. 

The following are some of the known deposits of antimony ore :

New B1·unswick.- York county, Prince William. 
Novet Scotia.--Hants county, Rawdon. 
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These two deposits have been opened and worked extensively. iYlISOELLA' 

Q-uebec.-Wolfe county, South Ham., 1. 56. Some development NEO~S. 
k d I · d . f .. I AntlInOny. 

WOl' was one on t 11S eposlt a ew years ago to ascertam ltS va ue. 

Other occurrences, the economic value of which has not been inves
tigated, have been noticed in : 

Ontario.-Lake of the Woods district, Ptarmigan Bay. 

British Columbia.-N ear Watkinson's, on the Fraser River, 23 
miles: above Lytton. Queen Charlotte Islands, at Cumshewa. 

TABLE 1. 

MISCELLANllOUS. 

ANNUAL PHonucTJON Ok' AX'l'DIONY. 

Calendar Year. 

1886 .... . . .. . . . 
1887 .. 
1~88 
18~9 .... 
1890 

• Tons. 

665 
584 
345 

18\ll .... . . ... ..... . 

55 
26~ 
10 

TABLE 2. 

l1TSCRLLANBoc~ . 

Expon'l'S OF ANTDIONY Om·:s. 

Value. 

831,490 
10,860 
3,696 
1,100 

625 
60 

:1 I --I 

O,,]ellc1nT : '.fOlle. V,'lile. 'II Cn.]enc1S.l· 'r I 'T I I Year. I ." ! Year. uns.' a ue. 

---1-·----'1---.---. -II . 
1880...... .. . ~O S 1,948 I 1886. UG5 831,·190 I 
1881 ...... .. . ' 34 3,308 'I' 18~7. 22f) 9,720 
1882. . ...... J R23 1.l,C,73 1~8S . 352~1 6,894 I 
1883.. . . . .. .. . 165 1 4,201l 11889. 30 6~51' 
188~ ... . ... j is3 17,~~5 1890;, 38 1,000 
1880 .. ....... ! '08 , 36,200 1891.. 3~1 60 

* No ex ports .ince 1891. 
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TABLE 3. 

iVhsCELT.ANJ;>OUS. 

IMPoR'rs OF ANUMONY. 

Fiscal Year. Pounds. 

1880 . .. . . .. ... . .. ... . .. ..... 42,247 
1881 .. .. ... . . . ... . . . . , . . . . .. .. . . . . .. ,. , . ..... . 
1882 .. . . .... 183,fi97 
1883 . .. .. , .. . . ...... . . ... . 0"·· . • • • 105,:146 
1884 . .. 4-15,600 
1885 , ... .. . . . . . ... . .. .. . .. . .. . . 82, 12 
1886 811,787 
1887 . ... ......... .. .. .. ...... 87,827 
1888 .. .. . .... .. .. . .................. 120,12.'; 
1889 ... . . , .... .. . . ........ . ...... 11!J,034 
1890 .... .. ..... . ... , . ..... . 117,066 
18~1. . .. . ... ... . .. .. . 114,084 
1892 .... . . . .. ... .. . . .... 180,308 
1893 ....... .. .... . ..... . . . .... 181,823 
1894 ...... . . . . ... . ....... . " ".' . . . 139,571 
1895. ... .0 . • .• • • 79,707 
1896. ... ,. " . . .. . . . . . . .... 163,209 

*1897 . . . . ..... . . . .. . . . ... . ... 134,661 

Va.]ue. 

$ 5,$)03 
7,060 

15,044 
10.355 
15,564 
8,182 
6,951 
7,122 

I 
12,242 
1l,20B 
17,439 
17,483 
17,680 
14,771 
12,249 
6,131 
9,557 
8,031 

* Antimony, not ground, pulveri7,~d or otherwise manuf!l.Ctured, 
and antimony salts. 

Arse'l1ic. ·-For some years there ha~ been no production of arsenic 
in Cana.da, so that there is nothing to repo\'t other than to give the 
figures relating to past years which are found in the two following 
tables ;-

TABLE 4. 

j'vIrSOIlf, LANEOU8. 

ANNUAL PRODl,i CTIOIi OF AIISEIiIU. 

Calendar Y p.ft.r. 

1885 ... . . .. .. ... .. . 
1886 .. 
18H7 .... 
1888 . . 
1889 ... . 
1890 .. . 
1891.. " . 
1802 . . 
lHD3 ...... .. . .. .. .. . 
1894 . . 
18% .. _ 
1896. 
18f17. 

TOll S. 

440 
120 

30 
30 

Nil. 
25 
20 

Nil. 

7 
Nil. 

Value. 

817,600 
5,·160 
1, 200 
1,200 
Nil. 

1.500 
) ,000 
:Nil. 

420 
Nil. 

. 
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TABLE 5. 

MrscELLA NItOUS. 

IMPORTS 0,' ARSENIC. 

I--------------------~------~------~ 

Fjscal Year. Pounds. Value. 

1880........................... 18,197 
1881. . . . . . . . . . . . . . . . . . . . . . 31,41'7 
1882 .... .... .......... . ..... . 138,920 I 
18~3.... ......... .... .... . 51,953 
1884. . .... . . . . . . . . . . . . . 19,337 

i~~~: .... .. :: : : : : : : . : : : : : . : : : : . ~~:~~~ I 
1R87 . . . . . . • . . . . . . . . . . . . . . . . . . . . 32,4361 
1~88 .. ....................... 27,510 

1

1889... ...... . .... .• 69,269 
1890. .. . .... .... ........ 138,509 
1891 .. . ....... .. .... ... 115,248 
1892.. ..... ...... , ......\ 302,958 
1893 .. ..... .. .... ...... 447,079 
1894. . . . . . .. ...... .... . ...... 292,505 
1895 .............. . ........ "11,115,697 
1896 .. ... . . . . .. .. ... . .. ...... 664,854 

. 1897. .. . .......... . . . . . . . . 152,275 
I 

8 576 
1,070 
3,962 
1,812 

773 
1,566 

961 
1,116 
1,016 
2,434 
4,474 
4,027 
9,365 

12,907 
10,018 
::n,932 
27,523 
8,378 
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:o:ous. 
AI'8enic. 

Felspar.--The production of this material is yet small, but there Felspar. 

appears to be a good prospect of largely increasing it, 

TABLE 6. 

MISCELLANEOUS. 

PnO)){;Cl' lON 01<' FELSPAH. 

Calendar Y ear. 'fons. Value. I 
I 

------- -------1 
1890 ....... . ....... . 

\ 

189l. .............. . 
1892 .... .... ... . . . .. 
1893 ... .. .. .... . 
1894 .............. .. 

I 18!)15. .. ..... . . .. 
! lS!l6 .......... .. 

1
1897 .. 

-----
'e' Exports. 

700 
685 
175 
575 

Nil. 

972 
1,400 

83,600 I 
3,425 I 

525 
4,525 
NH. 

"2,545 
'''2,1583 
3,290 

This material is used in the manufacture of pottery. For that 
purpose it must be pure; iti> value depending on its being free from 
iron oxide, mica and quartz. 

The sources of felspar are the veins or masses of pegmatite in which 
the crystals of felspar have developed to such a size as to allow of 
economic mining and sorting, 
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There are numerous occurrences of felspar-bearing deposits all 
through the Laurentian rocks of On,nada, but to be of any economic 
importance they must be within easy distance of rail or water com
munication. The home consumption being slight, the question of 
freight charge::; to market becomes the dominant factol'in deciding the 
question of protltable use of our deposits owing to the distance to out
side markets in the United States, Great Britain, etc. 

The following are some of the known occurrences, most of which 
are believed to be of workable dimensions: 

QUEBEC. 

Saguenay Gounty.-B61·geronnes, "block G," .McGie mine. Deposit 
opened up, but wOl'k suspended. Quebec and St. John Railway. 
Sevel'al veins of pegmatite carrying pink and grey orthoclase have 
been noticed in the cuttings along the line. 

Labelle Gounty.- Villeneuve township, lots 31, 32, range I. A 
large vein carrying, both microcline and albite, was worked for some 
yea.l's for the muscovite it carried, and a good deal of felspar produced 
incidentally. Now idle. Petite Nation-Papinea.uville-at the rail
way station and at the steamboat landing. Ruckingham township, 
lot 14, range XII., and lot 20, range V., have been workAd. 

Wright County.- WaJrefield township, Leduc's mine. Hull township, 
lot 14, range VII. Lots 7 and N. i 9, range X. Lots S. } 6, 7 and 
S. ~ 9, range XII. Lot 22, range XIII. An extensive deposit of 
quartz and microcline occasionally including small vugs of purple 
fluorite. Large quantities of the spar have been shipped to the United 
States. Distance from rail way shipment aboll t two miles. Oham
berlin property near Old Ohelsea, lot 6, range X. Now working, 
nearest shipping point about five miles. Templeton township, lots 
27, 28, range VIII. Felspar said to exist in large quantities on both 
lots. About seven miles from railway shipment. Lot 14, range II. 
Deposit now being worked. Thus fae about 2,000 tons have been 
shipped to the United States. 

ONTARIO. 

Carleton County.-Ma1·ch township, lot 6, concession III. A 
large deposit about half a mile fl'om rail way shipment. J-,ot 6, conces
sion II. A deposit of quartz lllicl'ocline and albite probably extensive 
although partly covered by arable land. Distance to South March 

" 
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station on the Canadian Pacific Railway one mile. lhmtley: township, MISCELLA-

near Carp, a deposit is being opened up. :-lEOoa. 

Lcma?,k Connty.-Bu?'gess township, McMartin property. 

Frontenac County.-Clcwendon township, jl{ille?' township, lot 1l, 
concession V., known as the Dawson properties. 

The following analysi!:l of felspar from the Villeneuve mine is taken 
from the report of Mr. Obalski, M.E., in that of the Crown Lands 
Department of Quebec for 1889 :-

Silica ....... .. .................... . . . 
Aluminf1. ..................... . ...... . 
Potash and soda ........ . ....... .. _ .. . 
Iron ......... . . ' . . .. .......... . .... . 
Nlagnesia .. . ... . .. . ..... ... ......... . 

63·96 
18'4 
16'88 

traces. 

" 

Felspar. 

Fi?·e -clay.--The production of fire-clay in 1897, although small, is Fireclay. 

the largest recorded in the tables, being 2,118 tons valued at $5,759. 
To this total Nova Scotia and New Brunswick contributed a small 
amount, though by far the ]f1.rgest proportion was mined in British 
Columbia and made into bricks to be built into the coke ovens under 
construction by the Union Colliery Co. 

TAIlLE 7. 

MISCELL,I NEOCS. 

PRODUCTION OF FIRE-CLAY. 

I 
I en-lend,," Year. ! Tuns. Value. 

--- - - 1------1 
I 1889 .. .. . . . . : 400 : B4,800 I 

1890 I i'll. I Nll. 
1891 . . .. _ ... i 2.)0 I 750 
1892 .... _ - .. . ........ 1 1,91J1 4,467 
1893. .. . .. . I 540 700 
1894. ... . ..... ' 5391 2,167 
IH!l5... . .... ... ::: ' 1' 1,329 3,492 
18% ..... . . .... .. . _ . 842 1,805 
1S!!7. . . .. . ...... . . 2,118 i 5,759 

I I .. _-----------

;1[oulding Sand. -This sand, which is employed by iron founders, Moulding · 

is a fine quartzose sand containing small quantities of argillaceous and sand. 

ferruginous matter". Sands having the requisite composition are 
known to occur in every province. 

The figures of the production of moulding sand do not neal'ly repre
sent the total output. With the exception of a very small fraction, 
the figures are compiled from returns obtained from Ontario producers, 
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the greater part of their output being exported to the United States. 
Besides this there are numerous deposits which are wol'l{ed for local 
wants. 

Deposits of moulding sand are mentioned in the "Geology of 
Oanada" to occur at St. lVIn.urice, Batiscan in the province of Quebec; 
and in Ontario, at Perth, Brock ville and R ingston, as well as in the 
neighbourhoods of Dundas, Durham and Owen Sound. 

There is a large deposit worked actively in Essex county, near 
Union and Leamington the product of which is almost entirely 
exported. 

TABLE S. 

MJSOEJ,LANEOUS. 

PHODUCTION O~· MOULDJ~G SAND. 

Calendn.1' Year. Tons. Va~\le. I ----------- -1 
1887. ... . ... .. ..... 1GO S 800 
1888 . . . . . 169 i 845 
1889 .. . . .. 170 I 850 
1890 .. .. . . .. .. . 320 1,4l0 
1891 . 230 I 1,000 
1892 . . 345 I 1,380 
1893 . . . 4,370 9,086 
1894 . . 6,214 I 12,428 
1895 . . . . . . . . . . . . . . . . . 6,765 13,530 
1896 . 5,739

1 

11,478 
l Sa7 . . . . . . . . . . . . . . . . . 5,4S5 10,931 

Platinum.-The total value of this metal mined in 1897 was 
$1,600. The platinum was secured from the hydraulic and placer 
mines in British Oolumbia. 

TABLE 9. 

MISCELLANEOUS. 

ANl\'liAL PRODUCTION 0.' PLATINUM. 

Calendar Y t>al'. 

IS87. .. . .. .. .. .. . .. . .. . 
1888 ............. . 
1889. .. . . .. . . ... . .. 
1890 ... .... . .. ..... . 
1891. .... . . ............ . 
1892 ... . .. 
1893 ...... . ... . ... .... . . 
1894 .... . ....... . .. . 
1895.... .. . .. .. . ..... . 
1896 .... 
1897. .. .. . . .. .... .. 

Value. 

S 5,600 
6,000 
3,500 
4,500 

10,000 
3,500 
1,800 

950 
3,800 

750 
1,600 
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TABLF, 10. 

MISCEf,LAN1WUS. 

hlPORT~ Ot" PLA']'rNU~r. 

Fisc",l Year. Value. 

_._-- - ----_._----, 
1883. 1 

1

1S84 . 
1885 .. 
1886 ....... 

1 1887. 

: ... 1 

1888. 
IS8!) ............. .. '. 
IS!)O ......... .. .. , ... 
1891 .......... . 
1892 
1893.... . .... . ..... . 
1S94 .. . ....... . .. . 
1895 ....... .. ...... .. 
·1896 .... . ..... . .... . 

'''1807 ... . ....... . 

S 113 
b'lG 
792 

1,154 
1,422 

13,475 
3,167 
5,215 I 
4,0?5 I 
1,902 I 

14,082 \ 
7,151 
3,937 
6,lR5 1 
9,031 I 

'N Platinum sheets ",ud wire, and 
l'Mtorts, pn.ns, condensers, tubing anel 
pipe made of pl",tinul11, importer! by 
manufacturers of sulphuric acicl. 
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PI",tinum. 

Quartz and Silex.-Afl shown by Table 11, below, quartz mining as Qnutz. 

an industry can hardly be said to exist in Canada. The lllineral is 
known to occur in a few localities in workable quantities, being 
associated with the felspar in the same deposits. So far, however, no 
economic success can be said to have followed its extraction. Being a 
low priced mineral, success could hardly attend the effort to mine it 
except under specially favorable conditions. 

T,IBLE 11. 

MrSCELLANEOl'S. 

ANNeAL PnODUG1'ION 01' qUARTZ. 

--.-... ~~~~-----;~~~.,---~-

----""~"d'" Yeo, J 'r""~1 V"h'"-

1890 ............ .. ..... 1 200 I S 1,000 
18m. I' .. . : 
i~~~: .. .. ....... r '" ioo l 
18f14. .. .. I. 

500 

1R95. 
1896. 'joT 50 
1897 ........... . I . . . . i 
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TABLE 12. 

MISCELLANEOUS. 

hIrom'S 0],' "SILEX" on CRYSTAI,LIZ~;D QlTAR~'Z. 

Fiscal Year. Cwt. V alue. 

1880 ... ... . . . .. . ... ... . . . 5,252 1 S 2,290 
1881. . . . . . . . . . . . . .. 3. 251 1,659 
1882. .... 3,283 1,678 
1883. .. . .. . .... . .... . .. . 3,543 2, 058 
1884.. ............... 3,259 1,709 
1885. . .... . . ... . .. . .. ... 3,527 1,443 
1886. .. ..... ...... ..... 2,520 1,313 
188'/...... .. ........... 14,533 5,073 
1~88. ....... ... . 4,808 2,385 
1889............... 5,130 1,211 
1890. .. .. ............ ... 1,768 2,617 I 
1891. . . . .... .......... 3,674 1.929 . 
1892. . . . .. . ... .. ... . l,42!l 1,244 II 
1893. , ...... ... .... . .... 2,447 1,301 
1894...... ... ... ....... 2,451 1,521 : 

1

1895, , ' .. . ... . ' .......... 2,8H2 1,881 ; 
18U6 ..... ........... '" 3,289 2,174 : 
1897 ....... . .... ..... .. , . 2,564 3,415 : 

L-________________ ~ ______ ~ _______ ! 

Steatite (Soapstone).-This rnineral occurs in large quantities in the 
province of Quebec and Eastel'll Ontario. It has not yet been mined 
to any great extent" but the numerous uses to which it can be put may 
before long cause a larger demand for it. 

TABLE 13. 

MrscELLANEOliS. 

ANNUAL PnODUC1'ION N' SOAPSTONE. 

~"dar Ye:t_I'. ___ !_T~I_~~~:e_. _ 
1881;.. .. .... .. .... . . ; l~g I 9 400 

i~~~: : : . : : : : : : : : : : . : . ' I 140 I ~~g 
1889. . .. ........... 1 HIS 1,170 
1890. . . . . ~ 917 1,239 
1891.. , ... i ?I iI I Nil 
181)2 ...... , ..... 1,37+ I 6,240 
1893. . 7J 7 1,920 
18!! -I.. . ; 916 1,640 
1895. , '1 47', 2,138 
i~~¥:: .. :::, . m l,~~g 

In Canada it has, so hr, been used almost exclusively for the manu
facture of roofing-cements, for which purpose it is mixed with asbestus, 
mica refuse, tar and other matters. In the United States, the uses to 
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which stf!atite is put are very varied, such as the manufacture of fixed MISCELLA. 

tubs for laundries, slate-pencils, lubricants, fire· bricks, slabs for electric N'EOUS. 

switch-boards, etc. The variety fibrous talc, is a valuable filler, or Steatite. 

makeweight in the manufacture of medium grade papers. 

With few exceptions, the deposits of steatite occur in Canada, in 
association with the crystalline rocks in the" Eastern Townships" of 
the province of Quebec. 

The following occurl'fmces, of economic value, have been men
tioned at different times by officers of the Geological Survey of Canada. 

Province. Connty. Township or Locality Lot. Remarks. 

NovaScotia. C. Breton. Copper Mine, Eagle ..... . 
Hp.ad, Gabarus Bay 

Quebec . .... B,·ome .... Potton.. ....... V 20 ........ A workable bed, 3 ft. 
thiclc. 

. " 

11 •••••• • •• • • •• 

Holton ............ . 

: : : Sut'ton.· ... . ...... 

.... . Wolfe. . .. vVolfest<,Jn 

"" Ham "... ... ." .. 

.... Hatley .. 

.... Broughton ... 

VI 24 ... . .. . 
II G.. .. . ... Ban d occupying' a 

breadth of 30 yds. 
IV 4 . . ..•.... A breadth about 25 

yds., holding bitter 
spar <l,nd dolomite. 

IV 24 . . ...... Deposit of superior 
quality, consisting 
of two beds. 3 feet 
and 5 feet thick, 
respectively, intel" 
stratified with chlo
rite and dolomite. 

IX 17 ... " .. 
VII 12 ........ In micnceous slates, 

Msociated with do
lomite. 

II 20 ....... This deposit was 
worked a few years 
ago, andabout3,000 
tollS of the mineral 
Wtlre taken ou t. 

I 43 & 44 .. . . Large q uan ti ties of 
steatite are found 
on these lots. The 
deposit has been 
opened to some ex· 
tent, but owing to 
its di;tance from 
the railway, work 
had to be aban· 
doned. 

V 19,20 &21. 
VII 14 .... . ... The steatite of this 

depo?i t is very l?ure 
but the depOSit is 
of limited extent. 

. . . . . " .... Garthby ...... ' . ... , I 16.... " " I 

.... 'IVaudreuil Falls of the Bras;...... .... . .. .. Assoc. with argillite 
Chaudiere Valley. and dolomite. 

115 
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Occurrences of steatite--Contin7Md. 

Province. County. Township or Locality 

Ontario .. .. Hastings .. Elzevir ... ... " 

Lot. Remarks. 

This deposit consists 
of pure foliated t:.lc 
and occurs associa
ted with Lanren
ti:m rocks. In this 
province the de
pJsits of soap. tone 
are fonnd a"socia
ted with Archrean 
rocks . 

. . . . Leeds .... Rideau Lake .... . . . . . .. . . ... .. . ' . An occurrence on an 

I .... i" .. , . Elizabethtown .... . 
II 14 . . 

B. Columbia ...... ' ... At the mouth of the . ...... . ... .. .. . 
" . .. . ," .. . . Clarendon .... . .... . 

Salmon River, bet
ween Keefer and 

C. P. R y. 

island on Rideau 
Lake is being 
worked and the 
"oapstone used in 
the manufacture of 
roofing cement, 

I 
N. B~nd Stations, 

~~--~----- -~--~~~--~----~-------------

The following is an analysis of material from a deposit In Potton 
Township ;-

Silica .... 
Magnesia. . . . .... " ....... . 
Protoxide of Iron ... . ................. . 
Alumina .......... . ................. . . . 
Nickel Oxide . ...... , .......... .. . 
V olatile Matters .... . .... . . . .... . 

59'60 
29·05 
4'50 

' 40 
Traces 

4'40 

*97'95 

There are numerous other deposits of steatite, which however, as far 
as known, are only of mineralogical interest. 

* Geol. of Canada, 1863. 
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Tin.-No tin orE'S have ever heen worked in Canada, nor so far, MrSCEf,LA

are any workable deposits known to exist.-The following table is NEO{;S. 

given to illustrate the home market for tin in various forms. It will Tin. 

be noted however, that of the total sum of $1,274,108 representing the 
value of the imports, nearly 80 per cent is credited to tin plate, and 
sheets, tinware and other manufactures, much of whose value would 
represent that of the sheet-iron included in that material and also the 
cost of manufacturing. 

TABLE 14. 

MISOELLANEOUS. 

IlI POlI'l'S 01" TIN' AND TI NWARE. 

Fiscal Year. 

1880 . . .. ........ . . .. ......... . ..... ...... ... ........ . 
1881. ... .. .. .. .. .. .... ... .... ... .. .. . .. .. .. ...... .. .. . 
18!!:.!. . . ... .... ... .. . .. . .. .. . .. . ... . . .. .. . ......... . . . .......... . 
1883 .... .. ................................. .. 
1884 ..... . ... . ... . . . .... . ....... ... ... . . ... ............ .. ... . ... . 
1885 ... . .... . .. .................. ... ....... .. 
18~6 ... . .. . . .... •. .. . . . .. ..... .. .. . ... . ............... . ... . .. . . 
1887 ..... ... .. .. .. . ..... . . ... . . . . ... . .. . . .. .... .. ... .... .... . ... . 
1888..... . ... . ... .. . ... ... . ......... . ............. . . 
188B ... , .... . ... . ........ . ......•..... 
18~JO. . . . . . . . . . . . . .. . .. .... . . . ........ . . . .. .. .. ...... . 
1891 ..... . ............ . ... . . . . ............ .. ... .. .. . ... . 
1892 .,. . ....... . .......... .. . .. ... ', . . ... .. .. . . .. . .. .. .. .. ' .. 

I ~I~i::::::: ~ : : : : : : : : .. : : : : : : . : : . : .. : ~ . : : ~ . : : : : : .. : : : : : : : : : . : : : : : .. 

{

Tin crystals. . .. . .. . .. . .... _ . . . _..... . ... .. .... . .. 
Tin in blocks, pigs and bars . . . .. . . .. . . . . . . .. . ... . .. . . 

1897 Tin plates and sheets.. .. ..... .......... .. .... .. 

~~~~~~ ~~ci ~ii ~a~~·f~~t~l~~ of 'ti~: . N.'E.'S · : : ~ : . ~ ~ ~ :::: ~ ~ ~: : . 

Value. 

S 2H1,880 
413,924 
790,285 

1,274,150 
1,018,493 
1,060,883 
1,117,368 
1,187,312 
1,164,273 
1,24:3,794 
1,289,756

1 

1,206,918 
1,594,205 
1,242,994 
1,310,389 

973,397 
1,237,684 

$ 1,508 
249,852 
919,596 
25,966 
77,186 

! 81,274,108 

-------------------------------

Tripolite.-There was a small production of tripolite in 1897 of 15 Tripolite. 

tons, valued at $150. In 189,6 the first year for which figures of pro-
duction were given, the output was 664 tons valued at $9,960. The 
production is all from Nova Scotia. 
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Whiting and Chalk.-These substances are not produced in Canada. 
The figures of imports are given below :-

TABLE 15. 

MIS CELLA NEOUS. 

IMPORTS 01' 'iVHITING. 

-------------- -----
I 

__ ""'" y ~, ~I~"~--"ru",_. _ 
J S80 . .•. . . . S4, 115 S2~, 092 1 
1881 .. '17, '180 1h,637 
1882 . 36,270 16,318 
1883 . . 76,012 2H,334 '1 

1884... 76,268 28,230 
1885 " 67,441 23,492 
1886 . . . . . . . . . .. . : .' . . ' .1 65,124 2",533 I 

i 1887.. 47,24() 15,191 I 
. 1888.. 76, G19 20,508 

1889. . . 84, G5S 22,7.35 
1890 . 96,2'13 27,471 I 
1891. ...... .. . .. . ... 84,679 27,504 
1892..... ..... . .. . . 102,985 26,867 
1893. ..... 88,835 25,563 
1894. : . . . . 103,633 26,649 
1895 .... ..... . . ....... 102,751 25,441 
1896 . . . . . . . . . . . . . . 113,7D1 27,322 

'''1897. . .. ... ..... 102,453 22,541 

"---------- -'-------- --
* Whiting or whitening, gilders' whiting and Paris white_ 

TA BLE 16. 

MISOELLANEOUS. 

IMPORTS OF OHALK. 

- ---------------

FisC1L1 Year. 

1880 ... 
1881 .. ...... . II 
1882... . .... . 
1883.. . . . ... . 
1884 .. . 
1885 ..... . . . . ...... . 
1886 ... .. ... . 
1887 .......... . 
1888 . . .. . . . . ... . 
1889 . . .......... . 
1890 ... . 
1891 
1892 . .. 
1893. 
1894 . 
1895 . 
1896 

*1897 

. Value. 

$2,117 
2,768 
2,882 
5,067 
2,589 
8,003 
6,583 
5,63b 
5,865 
5,336 
7,221 
8,193 
9,558 
9,966 

11,308 
7,730 
6,467 
7,432 

*Ohalk prepared. 

.' 
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Zinc.-But small quantities of zinc-ores have so far been produced MISOELLA

in Oanada, and the production has been incidental to that of lead. NEOUS_ 

In the deposits now being exploited on Oalumet Island, Pontiac Zinc. 

county, Que., zinc-blende and galena occur together, and although 
no returns are made of zinc for British Oolumbia, blende occurs in 
quite considerable proportions in many of the al'gentiferous galena 
veins of the Kootenay country, and in a few cas€'s constitutes a large 
proportion of the Ol'e. 

An interesting deposit of blende in the Huronian rocks was ex
ploited some years ago near Schreiber Station on the Oanadian 
Pacific Railway, on the North shore of Lake Superior.-It was known 
as the Zenith min~ and lies about ten miles north of the lake shore.
It is not known for what reason the development work was not con
tinued, but the distance fl'om the railroad and the rugged nature of 
the intervening country may have had some influence in rendering 
further work unprofitable for the present. 

TABLE 17. 

MISOELLANEOUS. 

IMPORTS O~' ZINO IN BLOOKS, PIGS AND SHEETS. 

Fiscal Year. Cwt. Value. 

1880 .... . . .. . .. .... . . 13,805 $67,881 
1881 ......... 20,920 94,015 
1882 ...... .... . ... ... 15,021 

I 
76,631 

1883 ..... . .... .. . 

"I 
22,765 94,799 

1884 . ... . . . .... 18,945 77,373 
1885 .. . . .... ..... 20,954 70,598 
1886. .... . 23,146 85,599 
1887. 26,142 98,557 

I 1888 . ........... / 16,407 65,827 
1889 ....... 19,78'3 83,935 I 1890 ..... . . . . . , .. . 18,236 92,530 I 
1891. .... . ... .. ...... 17,!'84 105,023 
189~ .. .. . . . . . . ... . .. 21,881 127,302 
189:-1. '" ...... .. . 26,4'16 124,360 
1894 ... . .. ...... . .. .. 20,774 90,680 
1895 .... .. ......... 15,061 63,R73 
1896 ...... ...... . .. .. 20,223 80,784 
1897 : .. . . ...... . .. . . . 11,946 57,754 
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TABLE 18. 

MISCELLANROVS. 

hlPORTS OF SPEW'EIl, 

Fiscal Year. Cwt. Value. 

Il~80 .. -.-.. - .-. . -.. -. . -. . -. . --1,073- ---;-5,310 

1

1881. . . . .. . .. .. .... 2,904 12,276 
1882. . . .. . ... ........ 1,61\4 7,779 
1883. ........ ... .... 1,274 5,196 

I
, 181l-!...... ... . . . .... 2,239 10,417 

1885 . . .............. 1 3,325 10,875 
1886 ........... . ..... , 5,432 18,238 i 1887....... .. ........ 6,908 25,007 
1888......... .. ..... 7,772 2\1,762 
1889. . . . .. . .. . . .. . . . . 8,750 37,403 
1890.......... ..... 14,570 71,122 
1891. .. .. .. . .. .. . " 6,249 31,41>9 
1892.... . . .. .. .. .. . . 13,909 62,550 
1893.... .. ..... . ... 10,721 4!-),822 
1894..... ... . ..... . . 8,423 35,615 

i 1895.... . . . . . . . . . . . 9,249 30,245 
i 1896 . .. . . . .. .. .. .. .. . 10,897 40,548 
1'1897. . .. .. .. .. .. . .... 8,342 32,826 
I ________ ~---~---

* Spelter in blocks and pigs. 

TARLE 19. 

MrSCELT,ANEOUS. 

IMPORTS m' ZINC, MANUFACTURES Ob'. 

Fiscal Year. 

1

1880 ....... .... ..... .. 
1881. ................ ' 
1882 ..... . .... , ...... . 

1 1883 ....... .. . ..... . 
, 1884 ..... .. ....... . .. 

1885 .............. .. 
1886 .... .. ........... . 
1887 ................ . 
1888 ......... , ...... . . 
1889 ......... .. ... .. 
1890 ........... . .. " . 
1891 ................ .. 
lij92 ...... .. 
1893 ... .. .. .......... . 
1894 ................ . 
1895 ... " ...... . .... .. 
1896 ............... .. 
1897 ...... . .... .. ... . 

Value. 

S 8,327 
20,178 
15,526 
22,599 
11,952 
9,459 
7,345 
6,561 
7,402 
7,233 
6,472 
7,178 
7,563 
7,464 
6,1f13 
5,581 
6,290 
6,145 

Specimens of massive blende have also been obtained near Burrard 
Inlet, and near the head of Cascade Creek, Rocky Mountains, A.lberta, 
whioh may represent deposits of eoonomic importanoe. 
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