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SUMMARY REPORT 

OP THE 

GEOLOGICAL SURVEY OF CANADA 
FOR THE CALENDAR YEAR 1904. 

The Honourable FRANK 0LIVER, M.P., 
Minister of the Interior. 

SIR,-In accordance with the requirements of the Geological Survey Report sul>
Act, I have thA honour to lay before you the following Summary mitted. 
Report on the administration of the Department for the calendar year 
1904. This report, like those of form et; years, describes the business 
of. the Department and the scientific work which has been accomplished 
during the year, both in the field and at headquarters. 

The field -work extended to all parts of the country from the Pacific Field-work. 
to the Atlantic and frum the International Boundary northward into 
the arctic regions. It will be seen that it was nearly all of a thoroughly 
practi~al character, intended to promote the discovery and develop-
ment of the mineral wealth of the Dominion. In connection with the 
geological work, a large amount of necessary topographical surveying 
was done at the same time, which is of much value in elucidating the 
geography of Canada. 

The advantages of showing on our new map-sheets, year by year, Advantages. 
. . . of the geologiC-

both the geography and the geology of large areas whiCh had prevwusly al surveys. 
been almost blank spaces on the general map of the country, are 
manifest to everyone. Equally valuable work is being done by the 
Survey in the older or inhabited parts of Canada by systematic inves-
tigation. A single example may be given in illustration of this. Near 
Pettigrew, in Cumberland county, Nova Scotia, a seam of coal, ten 
feet thick, has just been st.ruck, in a bore-hole 2;340 feet deep. This 
bore-hole, sunk through a covering known to be quite unproductive, 
was put down on the suggestion of Mr. H ugh Flet.cher of this Depart-
ment, who based his advice on the knowledge obtained by a systematic 
working out of the structural geology of the district. The actual 
proving of the truth of Mr. Fletcher's inference shows the value of 



Home work of 
the Survey. 

Publications. 

11 A GEOLOGICAL SURVEY DEPARTMENT 

exact geological work, and it opens at once a prospect of finding 
numerous workable coal seams throughout a new area fifty miles in 
length by thirty in breadth. This initial discovery is alone worth 
incomparably more than the total cost of all Mt·. Fletcher's geological 
work in Nova Scotia during the past thirty years, and yet it is only 
one among many practical proofs of the greab value of his invesbigations, 
which are now represented on a considerable number of published 
maps showing his topographical and geological surveys of a large por
tion of the province. Mr. F aribault's work on the gold-fields of Nova 
Scotia has had equally profitable results. Similar benefits have already 
been derived from the work of the Survey throughout the other pro
vinces and territories. 

The home work of the Survey has also been industriously carried on 
during the year. It relates to all the processes required for the pro
duction of maps from our original surveys, and the printir:;g upon them 
of the geological colours and signs; to chemical analyses ; the assaying 
of metallic ores ; the collection and compilation of information as to 
mining and smelting; palreontology, zoology, taxider.my, botany aud 
forestry; to quarrying stone, etc. ; the manufacture of bricks, tiles, 
pottery, hydraulic cement, etc. ; to the production of slate, corundum, 
asbestus, petroleum, natural gas, etc. ; the distribution of our numer
ous publications; the supplying of representative, properly-named 
collections of minerals to educational institutions; to the preparation 
of reports and other books in reference to all branches of the work of 
the Department, the editing and printing of these, the business of the 
accountant's department, a very extensive correspondence on a great 
variety of technical and other subjects, and the necessary attention to 
large numbers of visitors seeking information as to geology, mining and 
other subjects. 

For some years past, the publications issued by this Department 
have been so numerous as to require the services of an editor who 
could devote his entire time to their scrutiny. The United States 
Geological Survey has long since recognized the necessity of com
petent editing, and now employs, in addition to a chief editor, two 
sub-editors and four assistants. The difficulty regarding our own 
need has been to secure a competent man, but we have now been 
fortunate in obtaining the services of Mr. Frank Nicolas, a gentle
man thoroughly acquainted with this cla.ss of work, and one who, 
from the nature of his mining and literary experiences, is eminently 
fitted for the post. 
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In the older civilized countries which are thickly populated, such Adva_ntages of 

G t B "t . d F d "1 d t h " l combmecl as rea n am an ranee, eta1 e opograp lCa surveys were surveys. 

absolutely necessary for a variety of purposes, and these, having been 
made in advance of the geological surveys, were available as a basis 
for the latter, but in a new and sparsely inhabited country like 
Canada, the greater part of which is not yet even thoroughly ex· 
plored, it is impossible to proceed with our field-work without making 
more or less complete topographical surveys at the same time. Persons 
who overlook this radical difference in the different countries may 
write or talk plausibly of a supposed necessity for making separate 
and independent topographical surveys in the wild parts of Canada, 
before attempting the geological work. But to do this would double 
the cost as to both the money and the time required. The advo~acy 
of such a method exhibits a want of knowledge and experience in 
regard to this matter. Topographical and land surveys on which a 
preliminary geological map may be based, have been m~e in the 
southern parts of the provinces of Quebec and Ontario, and in a 
narrow strip of territory adjoining the International Boundary line 
between British Columbia and the State of Washington, but these are 
exceptional cases in the general problem as it affects the whole 
Dominion. 

In our map making we continue to pursue the same system which Map mn,king. 

has been followed for the last four years and which has been found to 
be the best suited to our conditions. The plotting of the original 
surveys is done by the field geologists and their assistants, who per-
formed the work and understand it best. The sheets are then accur-
ately compiled, reduced and prepared for the engraver by the regular 
dra~ghtsmen, under the supervision of the geographer and chief 
draughtsman of the Department. The engraving and printing are done 
by contract through the Government stationery office. Any desired 
number of colours to represent the geological formations is obtained 
by means of the three-colour system, with a sufficient variety of 
rulings and cross-rulings. 

FIELD-WORJL 

In performing the field-work of the year, besides the members of 
the staff itself, several qualified outside men were employed in the 
same manner as during the previous seasons, and their reports are 
given with the ot.hers in the present volume. Tlie total number of 
parties engaged in this work in 1904 was twenty-eight, but in some 
cases these were divided into two sections which worked separately 
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during most of the season, thus virtually increasing the number 
actually in operation. The field-work had all been· carefully planned, 
and the whole of it was successfully performed. In the aggregate, it 
will add greatly to our knowledge, not only of the geology, but also of 
the geography of the country. The following sketch gives a brief 
summary of these operations in the respective fields, the order of its 
arrangement being, as in previous reports, from north-west to south
east. 

R. G. McCon· Mr. R. G. McConnell, assisted by Mr. F. H. Maclaren, was engaged 
nell. in the new gold-field of the Kluane district., westward of White

horse, in the Yukon territory. It embraces Alsek river, Kluane lake 
ami the north-eastern slope of the St. Elias range. The copper 
deposits of the vVhitehorse district were likewise further examined. 
Much topographical surveying in other parts of the region was accom
plished by Mr. 1\Iaclaren. 

J oseph K eele. Mr. J oseph Keele investigated the recent discoveries of gold on the 
Stewart river and several of its branches, including Duncan creek and 
vicinity. His labours embraced the examination of alluvial ruining 
along several creeks. 

Dr.R. W. 
Ells. 

Prof. R. W . 
.Brnck. 

Dr. R. A. 
D aly. 

Prof. J olm 
M&coun. 

Dr. R. W . Ells, assisted by Mr. R.. A. A. J ohnston of this Suney, 
was occupied in the Nicola valley, British Columbia, working out the 
geological structure of that region, with special reference to the 
occurrences of coal and the ores of iron and copper. 

Prof. R. W. Brook, assisted by Mr. W . H. Boyd, as topographer, 
continued to work out the geology of the Lardeau mining district in 
British Columbia. He was also engaged for a time in the Rossland 
mining district. Owing to the prevalence of dense smoke during a 
considerable part of the summer, much less surveying was accomplished 
than usual. Mr. Boyd has nearly completed a map showing the work 
done in this district during the la;:;t two years. 

Dr. R. A . Daly was again engaged on the geology of the ten-mile 
belt along the Canadian side of the International Boundary line in 
British Columbia. 

Prof. John Macoun worked m the National Park, both as botanist 
and zoologist. His investigations were carried on on both sides of the · 
Rocky mountains," and occupied his time during the whole summer 
and autumn. They will enable him to give a full report on the 
botany and zoology of the park, a report that should render it much 
more interesting as a summer resort. 



B!:LL] SUMMARY REPOR'l' V A 

Mr. Lawrence Lambe, assisted by Mr. J. S. DeLury, was engaged Lawrenee 

in making a ,collection of the fossil remains of the large extinct Lambe. 

vertebrate animals to be found in the Tertiary formations of the 
Cypress hills, and which, from their great geological interest, are now 
attracting much attention. Mt·. Lambe brought home an extensive 
{)Ollection, embracing some fine specimens of the remains of extinct 
mammals. 

Mr. D. B. Dowling, assisted by Messrs. George S. Malloch and F. D. B. Dow!i ,•g 

Bell, continued the examinations which he began last year in the 
-coal-fields of the Rocky Mountain region adjacent to the line of the 
Oanv.dian Pacific railway, where he has made important discoveries 
and has worked out the geological structure of the region. This is of 
the greate~t importance in connection with the discovery, following-
up and working of the coal seams. 

Mr. Charles Oamsell, assi;,ted by Messrs. Gordon Greenshields and Charles 

W. H . Dawes, made geological (and also the necessary topographical) Camsell. 

8urveys in Eastern Manitoba and those parts of_,the country between 
Lake Winnipeg and the Severn river, and along the upper branches 
of that stream, which had not been already examined by other members 
of the staff. Mr. Oamsell delimited the eastern extension of the la t·ge 
Huronian area around Red lake which had been discovered and partly 
explored by myself in 1883 and further surveyed by Mr. Dowling in 
1893. He also d isco.vered some add itional small areas of Huronian 
rocks . In returning he connected his surveys with the explorations 
which had been made to Oat lake in 1886 by my own assistants of 
that year, Messrs. John McMillan and Alfred Poison 1\furray, and 
also with the survey of this lake by Dr. A lfred W. G. vVilson and 
Mr. Frank J ohnston, also of the Geological Smvey ~taff, in 1902. 

Mr. William Mclnnes followed up his interesting explorations William 

begun the previous year, in the extensive and heretofore almost un- Mclnnes. 

H:nown region of the .Winisk river and surrounding country, lying to 
the south of Hudson bay proper. He surveyed the western branches 
of this large stream and examined the country lying between its head-
waters and Lake St. J oseph on the Albany. Mr. Mclnnes, in the course 
of his geological exploration, endeavoured to find indications of economic 
minerals of various kinds. His work acids materially to our knowledge 
of the distribution of the rock-formations of the Hudson Bay region. 
BeF<ides many valuable observations on the various resources of this 
t·egion, he made an exhaustive collection of its land and fresh water 
mollusca, which afford a good natural indication of the climate of any 
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district, and Mr. Mcinnes' collection is of a favourable character in 
this respect. 

In his report for 1903, Mr. l\icinnes mentioned that a black birch 
grows along the upper part of the W inisk river. This he supposed to 
be identical with the black birch of more southern latitudes, Betula 
lenta. Last year he brought home specimens of its leaves, fruit, &c. 
and Professor Macoun found it to be a ne w species . This adds one 
more to the large number of trees native to Canada. .A. black birch 
found by the writer south of Rupert river in 1896 and mentioned in 
his report of that year may be identical with this species. 

Mr. A. P. Low, of the Geological Survey, was given command of 
the Canadian Government Expedition to our northern waters, which 
started in the summer of 1903. The appropriation for the expenses 
of this expedition was made through the Department of Marine and 
Fisheries, but a portion of the work was for the Customs and Geo
logical Departments. The sealing steamship Neptune, which had been 
employed for the Hudson Bay expedition in 1884, was again chartered 
from Messrs. Job Bros. of St. J ohns, Newfoundland. She was brought 
to Halifax, and, during ,July anrl part of .August, was there fitted out 
by Commander Low; she sailed for the north on August 22, 1903, 
with a total company of forty-three. She made a good run to Nachvak 
inlet on the Labrador coast, about a hundred miles south of Cape 
Chidley, at the entrance to Hudson strait, and thence to Port Burwell, 
just inside of this cape. She then proceeded north to Cumberland 
gulf, on the east coast of Baffin Island. Returning to Hudson strait, 
calls were made at Charles island and Cape W olstenholme. Commander 
Low then coasted along the ea~tern side of the so-called Bell island, as 
far as Seahorse point, and made some geological examinations near 
the junction of the Archrean with the Silurian rocks of this shore· 
The Neptune was placed in winter quarters in Fullerton inlet at the 
north-west angle of Hudson bay, alongside an American whaling 
vessel, the Era, which had already taken up her berth in the inlet. 
The Ne]Jtune, roofed in, and then banked all round with a wall of 
snow, was rendered dry a~d comfortable, and a ·pleasant winter was 
passed. D uring April and May, Mr. Caldwell was sent to sketch the 
coast and report upon the rocks from Fullerton inlet to and around 
the great Wager bay. Meantime Mr. King made an instrumental 
survey of the shores in the vicinity of the Neptune's anchorage, and 
sounded the entrance of the inlet through the ice, 433 holes being 
made for this purpose. Commander Low went southward and sketched 
the shore as far as Chesterfield inlet, going inland about forty miles 
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from Winchester inlet. Later in the spring, hP. crossed, with two 
whale-boats, to Southampton island and examined its western coast 
for forty miles northward, collecting fossils and geological specimens, 
as well as making notes as to the geology of this gren.t island. 

Leaving three members of the Dominion police force at Fullerton 
inlet, the Neptnne quitted her winter quarters on the 19th of July, 
and met, by appointment, the steamer E1·ik, which had bren sent to 
Port Burwell with a supply of coal. This vessel arrived n.t the rendez
vous only one hour ahead of the Neptune. Mr. Caldwell was left at 
Port Burwell to make n, survey of th9 eastern shore of Ungava bay, 
and the Neptune proceeded northward, through Baffin bay, as far as 
Cape Sabine and Beechey island. Commander Low entered Lancaster 
sound and found it perfectly clear of ice. Had his instructions per
mitted, he could probably have made the North-west passage. On 
the return journey, the Neptune put into Port Burwell at noon on 
October 1, meeting the Dominion Government steamer Arctic, from 
Quebec, which arrived an hour and a half later. Halifax was made 
on the lOth of October and Mr. Low arrived in Ottawa on the 17th, 
after an absence of fifteen months, including the time spent in fitting 
out the Neptune. During her absence from Halifax, the Neptune 
covered about 10,000 nautical miles. Besides the instrumental surveys 
of Mr. King and Mr. Caldwell and Commander Low's own explorations 
from Fullerton to •Chesterfield inlet and on Southampton island, track 
surveys of most of the coasts between Beechey island and Baffi Isnland 
were made bj the first named gentleman. The total length of the 
various surveys accomplished by the expedition· amounted to 2,041 
nautical miles. 

In addition to a variety of official duties performed by Commander 
Low, many astronomical observations were made to fix, accurately, 
points for geographical purposes; much new l!'eological and other 
information was obtained ; numerous rock-specimens and fossils were 
'collected ; many fine photographs were taken, illustrating in a striking 
manner the different localities visited ; information was obtained as to 
the zoology, botany, fisheries and Eskimos and as to a variety of other 
subjects of interest. The zoological collection includes six specimens 
of the musk-ox of different ages and both sexes. These are now being 
mounted by Ward of Rochester and are intended to form a group to 
be placed in the new Victoria Museum. 

Mr. W . J . Wilson, with Mr. J . J. Collins as assistant, left as early W . J. Wilson. 

M possible in the season and worked all summer in the country lying 
northward of Long ln.ke, north of the central part of Lake Superior 
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including the head--waters of some large branches of the Albany ri1•er. 
He also made a sut·vey of the Pagwachuan river, which falls into 
the Kenogami, the principal tributary of the Alb .. ny. Mr. Wilson, 
like all the other field-geologists, paid particular attention to the 
occurrence of economie minerals in his district, and he extended an 
area of Huronian rocks in which gold, copper and iron ores may 
ev<"ntually be found. 

Mr. Owen O'Sullivan, assisted by Mr. William Spreadborough, per
formed a very arduous, instrumental survey of the whole of the south
ern and western coasts of J ames bay, as far not th as Cape Henrietta 
Maria. These coasts, occupying the central part of the map of Canada, 
are very prominent features in the geography of the Dominion, and 
yet they had heretofore been quite inaccurately delineated. It was 
with a view to wpplying a conspicuous geographical want, and at the 
same time to make the requisite observations in regard to geological 
conditions, that this work was undertaken. Many new facts as to the 
botany and ornithology of northern Ca.nada were brought to light on 
these coasts. It was in order to take advantage of this opportunity 
to im·estigate such matters that :.\1r. Spreadborough, the well-known 
practical botanist and ornithologist, was sent with Mr. O'Sullivan. 
Besides noting many interesting zoological facts, Mr. Spread borough 
found upwards of forty flowering plants that had !lOt previously been 
known to occur on the shores of Hudson bay. Owing t.o the extraord
inarily fiat and muddy character of the tide-swept shot·es on the 
south and west sides of J ames bay, M1'. O'SulJi van's task was a very 
difficult and unpleasant one, and he is entitled to much credit for 
having ca~ried it out so expeditiously and successfully. 

Mr. E. D. Ingall and M. Theo. Denis continued their work of the 
past two seasons on the detailed geology of the typical Huronian area 
to the northward of the Bruce Mines and eastward of Echo lake and 
Great Lake George. This work is now so far completed as to admit 
of the publication of the accompanying map showing most of this area. 
Besides the geological intFlrest connected with this investigation, it is 
expected to be of senice in the future search for coppe1· deposits. 
During the thirty years from 1845 to 187 5 the Bruce, Wellington, 
Huron and Copper Bay mines were the largest producers in old Can
ada. In the above period these mines yielded copper to the value nf 
$3,300,000. The details, as to quantities, prices, etc., from year to 
year, were investigated by myself and published in the DescriptiYe 
Catalogue of Canadian Minerals exhibit?.d at the World's Centennial 
Exhibition at Philadelphia in 1876. 



llEI.L.j SUMMAHY REPORT ix A 

Dr. A. E . Barlow, assisted by Dr. G. A. Young, and Messrs. vV. Dr. A. E. 

Herridge and Morley ·w il son, was inst ructed to continue work in the Barlow. 

Temagami lake -region. 

Prof. W. A. Parks, assisted by Mr. H. L. Kerr, was engaged in Prof. W. A. 
· t' t' t f h t tl 'd f L l T' · ParkR. mves 1ga mg a par o t t coun ry on 1e western SI e o a 'e Imis-
kaming, and thence northward to some of the branches of the Blanche 
river, in connection with the recent discoveries of silver and cobalt in 
that di strict. He mapped out the various rock-formations of the region 
and indicated the zone in which the above metals occur. .Prof. W. G. 
Miller, provincial geologist of Ontario, did similar work in the district 
adjoining Professor Parks' are1t on the south, a plan of co-operation 
having been arranged at the outset. 

Mr. A. F. Hunter was employed in the district from Orangeville A. F. Hunter. 

·n01·thward to Thornbury, Ontario, in tmcing the interesting high-level 
shore-lines along the flanks of the Blue mountain escarpment south of 
Georgian bay. 

Mr. 0. W. Willimott collected large supplies of minerals for distri- C. w. Willi

bution to educational institutions throughout the Dominion, and at matt. 

the same time he obtained many fine specimens for the new Museum. 
His work was principally in the province of Quebec, but he also col-
lected at some locali£ie~ in Ontario. 

Professor Ernest Haycock was employed in working out the de- Prof. Ernest 
'l d l f h L . . . . l h Haycock ta1 e geo ogy o t 13 upper aurentmn senes m t 1e sout -western part · 

of the county of Ottawa. This area embraces a variety of ancient 
crystalline rocks which Professor Haycock has endeavoured to arrange 
in niqe groups, consisting of different kinds of gneiss, crystalline lime-
stone, quartzite, altered greenstone, etc. It is proposed to continue 
Professor Haycock's labours in this field next summer, and, afterwards, 
to publish a map of the district on a scale of one mile to the inch, to 
show· the geological structure and the distribution of the different 
belts, as was done by Sir W illiam Logan on his map of a typical area 
of similar Upper Laurentian rocks in the county of Argenteuil. 

Mr. Frank Johnstcn did similar work in an area lying immediately Frank Jolms

north-east of the last, and also in the county of Ottawa. Some geolog- ton. 

ical work had been done in tliis county in previous years by members 
of the staff; among these being M.r. E. D. Ingall, Mr. James White, 
Dr. R. W. Ells and the late Mr. H. G. Vennor. 

Dr. Robert Ohalmers investigated the surface-geology of the Gaspe Dr. Robert 

peninsula and of the country along the south side of the Lower St. Chalmero. 
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Lawrence from Gaspe south-westward towards the city of Quebec. 
Thence he worked northward to Lake St. John and spent some time 
in the valley of the Saguenay, where many interesti"ng facts were 
ascertained. 

Dr. J . A. Dresser coutinued the work of previous years in defining 
the copper-bearing belts in various parts of the East£:rn Townships, 
including Drummond and Arthabaska. The object in view is to enable 
prospectors to confine their labours to the productive zones only. Dr. 
Dresser's work in this connection during the past three years has shown 
that the copper is confined almost entirely to the igneous rocks of the 
series, which are often much altered. A discovery of alluvial gold 
having been reported on lot 1 concession VII of the township of Stoke, 
in the province •)f Quebec, Dr. Dresser was requested to investigate 
the matter. He reported the 'find' to consist of mica in fine scales 
disseminated through gravel along the bed of a small stream. The gravel 
seemed to be of glacial origin, assorted by the stream. 

Prof. L. W . Bailey devoted about one month to defining the bound
aries of the rock-formations and ascertaining more accurately their 
geological horizons in the counties of York and Carletou, New 
Brunswick. He next inspected the more recent workings of certain 
economic minerals in that province and he has prepared the accompany 
ing report on these subjects. 

Dr. R. W . Ells, assisted by Mr. R. A. A. J ohnston, devoted the early 
part of the season to investigating the geology of the greater part of 
Charlotte county, New Brunswick. The north-eastern portion of the 
county has still to be finished, and it is proposed to send Mr. J ohnston, 
next summer, to complete this and to continue the w.ork as far as the 
St. John river. When this has been done, a map will be published on 
a sufficiently large scale to show the details of the geology of the whole 
county and this additional area. 

Dr. Henry S. Poole completed the work necessary to construct a 
geologi'bal map of the district around Lake Ainslie, in Cape Breton, 
which will be published with his report on Barytes in Canada. In this 
report the veins of this mineral at Lake Ainslie are particularly 
described. 

Mr. Hugh Fletcher, with two assistant geologists, was engaged in 
in general systematic geological work in Kings, Annapolis and Cumber
land counties, Nova Scotia, including practical researches in the coal
fields and iron ore districts of these counties. The actual discovery of 
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a thick seam of coal, by boring where Mr. Fletcher had indicated, aftet· 
his geological investigation, within a large area not before known to 
be productive, has been referred to in a previous page. This is a good 
example of the immense value of a well conducted geological survey. 

Mr. E. R. Faribault, with two assistant geologists, worked in the E. R. Fari

more westerly of the gold districts of Nova Scotia. Instrumental bault. 

surveys were made of these districts similar to those which were com-
pleted in previous years, in other gold districts of the province. Mr. 
Faribault has laid down all the surveyed gold districts separately on a 
large scale. He is preparing a general sheet comprising a number of 
thes~ districts, to accompany a Bulletin by himself on the occurrence 
of gold in Nova Scotia generally, in which many interesting poirits of 
economic importance will be brought out. 

Mr. L. N . Richard, assisted by Mr. J. J. McGee, was occupied dur- L.N.Riehard. 

ing part of the summer in running lines of accurate survey in Nova. 
Scotia, between the Bay of Fundy and the Atla11tic, south of Halifax. 
This work is described in Mr. Senecal's report. 

My own field-work, as a member of the International Committee of 
Geologists on the crystalline rocks of the Lake Superior region, is 
referred to in connection with the report of the Committee. 

The report of the Mines Section and the preliminary tabulated Mines Section. 

statement of the output of the various mineral products of the 
Dominion, given further on in this volume, show some interesting 
features. Among the large number of questions received either 
personally by members of the staff, or through correspondence, in 
regard to economic minerals, the following, embodying more than fifty 
kinds, were those more particularly inquired for during the year :- ' 

Albertite, Marls, 
Anthracite, Mica, 
Apatite, Mineral waters, 
Asbe8tus, Molybdenite, 
Barytes, Monazite, 
Bauxite, Nickel, 
Blende, Ocht·es, 
Chromic iron, Ozokerite, 
Clays, Petroleum, 
Coal, Pitchblende, 
Cobalt, Platinum, 
Copper ores, Radium, 
Corundum, Rotten-stone, 
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Feldspars, Rutile, 
Fire-clay, 
Galena, 
Gas, 
Gold, 
Gypsum, 
Hematite, 
Infusorial earth, 
Iron ores in general, 
Iron pyrites, 
Lignite, 
Limestones, 
Magnesite, 
Magnetite, 
i\1 arbles, 

Slates, 
Soapstone, 
Socialite, 
Talc, 
Titanite, 
Titanium, 
Tripolite, 
Tungsten, 
Uranium, 
Vanadinite, 
\Vitherite, 
\Volfram, 
Zinc ores. 

Information was especially sought in regard to clays, limestones 
and marls suitable for t.he manufactme of hydraulic cement, and also 
as to petroleum, natural gas, peat and molybdenite. 

P eat. Owing to the constantly increasing price of fuel and the absence of 
coal in Ontario and Quebec. the most populous provinces of the 
Dominion, much interest is being taken in peat. The excellent bulletin 
on this subject by Dr. Robert Chalmers of this Survey, published in 
the early part of the year, has be~n much asked for. The Honourable 
Senator McMullen, during last session of pa.rliament, called for a 
Retum, giving all information which might be availab1e in rPgard to 
fuels (other than wood) in the provinces of QuebHc, Ontario and 
Manitoba. The matter is of so much importance that that Return, 

. which was then furnished by this Department, is here reproduced. 
la the course of my inquiries as to peat, I had son1e cot·respondence 
with Dr. G. H. K inahan, formerly Director of the Geological Survey 
of Ireland, to whom I run indebted for valuable information on this 
subject. 

COAL OR OTHER MINERAL FUEL SUPPLY IN THE PROVINCES OF 
QUEBEC, ONTARIO AND MANITOBA. 

The following return was made by t.he Geological Rurvey to an 
Address by the Honourable Sf\nator McMullen 'for all reports bearing 
upon the question of coal or other fuel supply in the provinces of 
Quebec, Ontario and Manitoba.' (No reference was made to wood, 
which still constitutes the chief fuel of these provinces, except in the 
cities and towns, as it was understood that the Return should apply 
to mineral fuel only.) 
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List of publications and references in the reports of the Geological List of public· 
ations refer-

Survey of Canada, etc. ring to fuel. 

PROVINCE OF QUEBEC. 

Peat. 

Combustible and carbonaceous materials (Eastern Canada), Geology 
of Canada, 1863, p. 771. 

Peat and its applications, Report of Progress, 1866, p. 285. 

Peat in the Province of Quebec, The Mineral Resources of the 
Province of Quebec, Report Geol. Survey, vol. IV, p. 85K. 

Statistics of Peat Manufacture in the Province of Quebec, Report of 
Progress, 1871-72, p. 148, 

Peat at Huntingdon, Report Geol. Survey, vol. VIII, p. 7 4A. 

Peat at Charlevoix county, Report Geol. Survey, vol. V,. p. 52A. 

Peat at Riviere du Loup, Report of Progres~, 1866-69, p. 141. 

Peat in Eastern Townships, Report Geol, Survey, vol. VII, p. 91J. 

Peat in Grenville township, Report Geol. Survey, vol. XII, p. 137J. 

N O'l'E.--Dr. Chalmers, o£ the Geological Survey, has written a Bul-
letin on Canarlian peat, giving a full account o£ the state of the indus
try, occurrences of peat bogs, &c., published by the Geological Su,·yey. 

Natural Gas. 

Borings for gas at Louiseville, St. Gregoire, &c. Annual Report, 
vol. [V, p. 7 4S. 

Gas at St. Hyacinthe, Report Geol. Survey, vol. VI, p. 6A. 

Borings at St. Gregoire, Report Geol. Survey, vol. XI, p. 62J. 

Borings in vicinity of Three Rivers, Report of Progress, 1882-8·!, 
p. 13. 

Gas occurrences m Champlain county, Report Geol. Survey, vol. 
XI, p. 122S. 

The Gaspe oil fields. 

" 
" 
" 
" 
" 
" 
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Petroleum. 

Geol. of Canada, 1863, p. 789. 
Repot t of Progress, 1866, p. 260. 

" 1880-82, p. 14DD. 
Geol. Survey, vol. IV, p. 83K. 

" vol. V. p. 120. 
" vol. VI, p; 1208. 

Summary Report for 1902, p. 338 
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Bituminous Shales. 

Bituminous shales on Riviere a la Rose, l\'lontmorency, Geology of 
Canada, 1863, p. 521. 

Occurrences . ot Anthraxolite on Island of Orleans, Geology of 
Canada, 1863, p. 525. 

ONTARIO. 

Lignite. 

Lignite on 11issinaibi river, Report of Progress, 1875-76, p. 326. 

Lignite on lYiissinaibi river, Report of Progress, 1877-78, p 4C. 

Lignite on Kenogami river, Report of Progress, 1871-72, p. 112. 

Lignite on Abitibi river, Summary, 1902, p. 233. 

Lignite on Missinaibi river, Ontario Bureau of Mines, 1894, p. 125. 

Lignite in Northern Ontario, Ontario Bureau of Mines, 1901-03. 

Anthraxolite, Ontario Bureau of Mines, 1896, p. 159. 

Anthraz olite, Ontario Bureau of Mines, 1900, p. b 1. 

Peat. 

Peat in Eastern Canada, Geol. of Canada, 186'3, p. 771. 

Peat bogs south of Ottawa, Report Geol. Survey, vol. XII, p. 137 A. 

·Peat in Ontario, Summary Report Geol. Survey, 1902, p. 275. 

Petroleum. 

Petroleum in Western Ontario, Geology of Cana:da, 1863, p. 785. 

Petroleum in Ontario, R eport of Progress, 1ti66, p. 240. 

Petroleum at Wequemakong bay, Report of Progress, 1866, p. 179. 

Petrol6um and Natural Gas in Ontario, Report of Geol. Survey, 
vol. V, part Q. 

Petrolia and other Ontario oil pools, with sketch map, Report Geol. 
Survey, vol. XI, p. 135S. 

Statistics and state of Petroleum Industry, Annual Reports of 
Mines Section from 1886 to 1903. 

Oil in Raleigh township, etc., Summary Report Geol. Survey, 1902, 
p. 269. 

Petroleum in Ontario, Paper by Dr. Bell, Trans. Royal Society of 
Canada, vol. V, p. 101. 

Natur-al Gas. 

Heport of Natural Gas and Pretroleum m Ontario, Heport Geol. 
Survey, vol. V, part Q. 
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Natural Gas in Essex, Report Geol. Survey, vol. VI, p~ 77 A. 

Natural Gas in Lambton, Report Geol. Survey, vol. IV, p. 46A. 

Natural Gas in Ontario, Report Geol. Survey, vol. XI, p. 117S, 
with sketch maps. 

Statistics of Natural Gas and state of Industry, Annual Reports of 
Mines Section from 11386 to date. 

Oil Shales. 

Bituminous shales in Bosanquet, Lambton, Geology of Canada, 1863, 
p. 785. 

Bituminous limestones at Kincardine and on Manitou1irr island, 
Geology of Canada, 1863, p. 790 .. 

Bituminous shale at Collingwood, Geology of Canada, 1863, pp. 622 
and 784. 

MANITOBA. 

Lignite. 

Exposure of lignite on Swan lake, Report of Progr9ss, 187 4-15, p. 34. 

Eastern limit of Souris Coal Fields, Report of Progress, 1879-80, 
p. 16A. 

Eastern Assiniboia and Southern Manitoba, Summary Report Geol. 
Survey for 1902, p. 181. 

PUBLICATIONS (EXCLCSIVE OF MAPS) WHICH HAVE BEEN ISSUED BY THE 

GEOLOGICAL SURVEY IN 1904. 

In fvrmer years the need of publications by the Survey of the 
f b 11 · " b f h' h h · · f Publications nature o " u etms , y means o w tc t e prmtmg o papers or in 1904. 

articles by members of the staff could be secured without undue delay, 
was seriously felt. A Geological Survey Bulletin issued as soon as 
ready in pamphlet form or even as an octavo volume would supply a 
medium through which officers of the Survey could readily give to the 
public the results of work in greater detail than is desirable for the 
pages of the "Summary Report," and yet more tentative in its nature 
than what would be necessary for a report, memoir or monograph 
giving the final opinions of its author. It was felt that an official 
bulletin would further have the advantage of placing, under one cover, 
papers ot· reports by officers of the Survey that are at present published 
in various scientific journals of this country, the United States and 
Europe, and that arfl therefore scattered and less easily obtainable 
by the Canadian public. 

16-A-Bt 
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Volumes XIV and XV of bhe Annual Reports are nearly in type, 
and the printing of Volume X VI has been commenced. Mr. McCon
ne!l's full report on 'The Gold of the YukfJn' was placed in the 
printer's hands last November. It has often been found difficult 
to get all the individual reports at the same time, as they are 
wribten by so many different persons. A certain number of the 
composite reports have been placed for reference in the libraries of 
universities and other public institutions; but for most purposes, only 
one of the parts which go to make up the volume is required at a time, 
and a great element of its value depends upon its prompt receipt. It 
is therefore proposed, h~reafter, to print and issue the whole edition of 
each individual report as soon as it is ready and to cease binding them 
together in the present form after Volume X VI has been completed. 

New index. It is also proposed, after the completion of this series of Annual 
Reports I to XVI, to compile a complete index of these volumes. Such 
an index has long been needed, both by our own staff and the scientists 
of every country with which we exchange publications, and it has been 
somewhat of a reproach to this survey that we have issued no index 
since 1:185. That index answered-and still answers-·it5 purpose admir
ably su far as regards the Progress Reports, but we have had nothing 
of the kind, since the discontinuance of these reports, except the very 
elementary index at the end of each volume, an index both inconveni
ent and quite inadequate. 

In order to meet the demand for up-to-date information on the econ
omic mineral& of Canada, I commenced in 1903 the publication of a 
series of Bulletins, and in that year four were issued, namely, on 
Platinum, Zinc, Asbestus, and Shell Mar!. During 1904 the following 
ten have been published :-Manganese, Molybdenum and Tungsten, 
Coal, Common Salt, Infusorial Eat·th, Mica, Graphite, Apatite, Peat, 
and Copper in Quebec and the Maritime Provinces, making fourteen 
in all at the present date. 

Economic geology was made a special feature in all the field opera
tions of the year, and therefore neady all the reports of the officers in 
charge of this work may be regarded as having reference to this subject. 
The work of the chemists and· the metallurgist of the Survey and of 
the staff of the Mines Section was wholly of an economic chara.cter. 
Five of the individual reports which go to make up the large volume 
called the Annual Report for the year are entirely of this 
nature and might have been issued as Bulletins. These are (1) Dr. 
Barlow's report on the Nickel and Copper Deposits of Sudbury District, 
(2) Dt·. Poole's Report on the Pictou Coal-field, (3) Dr. Adams' Report 
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on the Deep Wells of the Island of :Montreal, (4) Mr. Dowling's 
Report on the Coal-field of the Souris River, and (5) The Annual 
Report of the Section or Mines of the Department. 

Five more Bulletins on economic minerals have been prepared by 
officers of the Survey, and will be published as soon as possible. They 
are on the following subjects :-Barytes, Clays suitable for the manu
facture of bricks, tiles, pottery, etc., Building Stonts, Corundum and 
Mineral Pigments. 

We are collecting the data and preparing Bulletins on twelve other 
economic minerals, and it is hoped that most of these will be ready for 
publication before long. Counting the separate Bulletins, the Summary 
Heports in the present volume and the Annual Reports on economic 
minerals published by this Department in 1904, the total number is 
found to be larger than for any single year during the previous existence 
of the Smvey. 

The other Reports, Special Publications, &c. issued during the year 
are the following :--

Catalogue of Canadian Birds, Part Ill, pp. 733 by Professor John 
Macoun. 

Contributions to Canadian Palreontology, Vol. Ill, (quarto) Part II, 
on Vertebrata of the Mid-Cretaceous of the North-west Territory 
pp. 81, and 21 plates, by Henry F. Os born and Lawrence M. Lam be. 

Contributions to Canadian Palreontology, Vol. Ill (quarto) Part III 
on Deyptosaurus Incrassatus (Cope). From the Edmonton series 
of the North-west Territory, pp. 27, (illustrated by eight plates,) 
by Lawrence M . .Lambe. 

Summary Report of the Geological Survey of Canada for the calendat· 
year 1903, pp. 218, (with 8 maps, 2 sections and several other 
ill us tra tions.) Sessional d'Jcument. 

Pat·t AA, Vol. XV, with 8 maps, 2 sections and other illustrations 
by the Geological corps. 

Report on the exploration of the Ekwan river, Sutton Mill lakes 
and part of the West Coast of J ames bay, Part F, Vol. XIV, 
pp. 60 by Mr. D. B. Dowling. 

Report on The Pictou Coal Field, Nova Scotia, Part M., Vol. XIV, 
pp. 38 (with map) by Dr. H. S. Poole. 
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Report on the Artesian and other Deep Wells on the Island of 
Montreal, Part 0. Vol. XIV, pp. 74-, (with maps and illustrations, ) 
by Dr. F. D. Adams and Mr. 0. E. Leroy. 

Report on the Origin, Composition and Geological Relations of the 
Nickel and Copper Deposits of Sudbury, Ont., pp. 237, (29 illus
trations and 5 maps,) by Dr. A. E . Barlow. 

Report on the Coal-field of the Souris river, Eastern Assinaboia, 
Part F., Vol. XV, pp. 45, (with illustrations) by Mr. D. B. Dowling. 

Annual Report of the Mines Section for 1902, part S., Vol. XV, 
pp. 280, by Mr. E. D. Ingall and Mr. J. McLeish. 

The Annual Report of the Mines Section for 1903, Part S, Vol. 
XVI, is in press, and is expected to be issued about the end of 
May. 

COMMITTEES ON GEOLOGICAL NOMENCLATURE AND THE CORRE
LATION OF ROOK FORMATIONS. 

In the Summary Report of this department for 1902, page 17, it 
was explained that in May 1901, the writer was appointed by the 
Royal Society of Canada as convener of a committee of Canadian 
geologist~, whom he was to select, to take into consideration the 
Nomenclature of Geological Formations in Canada. 'l.'he progress sub
sequently made by this committee was also referred to in that report. 
The committee still exists and may do good work in connection with 
the nomenclature of the geological formations in Canada. But the 
settlement of various questions affecting the geology of both Canada 
and the United States demands more immediat.e attention. 

For many years past there have been much discussion and con
troversy between geologists of Canada and those of the United States, 
and indeed among the geologists of each country itself, as to a variety 
of questious touohing the relative ages, positions, etc., of the various 
groups and divisions of the rocks, especially the crysta!line rocks, of 
the two countries. The want of agreement was particularly manifest 
in regard to the crystalline rocks of the Lake Superior region. It 
seemed to me that much of tl;!is disagreement arose from radical mis
undenJtandings and that it was possible to overcome these, and to 
divert the energy spent by numerous geologists on enrUess controversy, 
to the more profitable employment of promoting the progress of original 
research. With this object in view, I corresponded, in 1902, with 
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Dr. Charles D. W alcott, Director of the U nitecl States Geological 
Survey and President Van Hise of the State University of Wisconsin 
and a member of that Survey (in charge of the geology of the crystal
line rocks) on the subject, and this led to the appointment of an Inter
national Committee to take into consideration all questions affecting 
geological nomenclature and succession in which the geologists of both 
countries are interested. This permanent or parent committee consists 
of Dr. C. W. Hayes (who is in charge of the purely geological work d 
the United States Geological Survey) and President Van Rise, repre
senting the United States; Dr. Frank D. Adams, Professor of Geology 
in McGill University, and myself, representing Canada. This corn· 
mittee first met at Washington on January 2, 1903. It then appointed 
several special or sub-committees to investigate the rocks of various 
districts near the Boundary line. One· of them was the Lake Superior 
Committee. which consisted of the following: for the United States, 
Dr. C. R. V an Hise and Professor C. K. Leith, of the United States 
Geological Survey and Dr. A. C. Lane, State Geologist of Michigan ; 
and for Canada, Dr. Robert Bel( of the Dominion Geological Survey, 
Dr. F . D. Adams of McGill University, and Profeesor W. G. Miller, 
Provincial Geologist of Ontario. 

As was explained in my Summary Report for 1902, page 20, it was 
agreed at the above meeting in Washington, that the first practical 
steps towards a mutual under&tanding would be actual joint inspect
ion by the respective special committees, of the rocks which might be 
in question, so that they might be discussed on the ground, and a 
decision reached in each case. 

The Lake Superior Committee was to commence field-work in the Work by Lake 

spring of the same yeat· (1903), but shortly after the above meeting ~~ift~~~r Com· 

had been held, it was found that some of the United States geologists, 
would not be able to take part, and this work was reluctantly post-
poned until 1904, when we began operations in the Marquette district 
in Michigan on the 3rd of August, all the members being present. 
Our investigations in United States territory were in the states of 
Michigan, Wisconsin and Minnesota; while in Canada they were made 
in various localities in the country on the northern sides of Lakes 
Superior and Huron. Before separating at the conclusion of our field 
labours, we drew up a draft report at Thessalon, which embodied our 
conclusions. A typewritten copy of this report was, soon after, sent 
to each member for consideration. 

In December, another meeting of the Committee was held in Phila
delphia, at which all the members but one were present. After further 
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careful consideration and discussion at this meeting, our report has 
been printed. It is hoped that it will commend itseH to all geologists 
as the best solution that can at present be offered of the difficulties 
which have been experienced in regard to the geology of the crystal
]ine rocks of the Lake Superior region. 

This report may be regarded as a new starting point in Lake Superior 
geology, and in view of the great importance of having at last arrived 
at reasonable conclusions, the many years of previous stndy involved, 
and the desirability of promoting harmony in this connection, a 
synopsis of the report is here given for convenience of reference. 

SYNOPSIS OF Tlj:E REPORT OF THE SPECIAL COMMITTEE FOR THE LAKE 

SuPERIOR REGION 

To C. Willard Hayes, Robert Bell, Frank D. Adams, and Charles 
R . Van Rise, general committee on the relations of the Canadian 
and the United States Geologica1 Surveys. 

INTRODUCTORY NOTE BY C. • R. V AN HISE. 

The report below of the special committee on the nomenclature and 
· correlation of the geological formations of the United States and 

Canada is the first joint report of the geologists of the two countries. 
Before the death of Dr. G. M. Dawson, formerly Director of the 
Canadian Geological Survey, I had correspondence with him in 
reference to joint field-work in the Lake Superior region. It was 
agreed between us that such field-work should be undertaken, but his 
untimely death occurred before anything was done. 

Note by C. R. After Dr. Dawson's death, I continued correspondence upon the 
Van Hise. subject with Dr. R0bei"t Bell, Acting Director of the Canadian Geolo-

gical Sut·vey. As a result of this correspondence, December 22, 1902, 
Dr. Bell wrote to Dr. C. D. Walcott, Director of the United States 
Geological Survey, suggesting a conference in reference to the mutual 
interest of the two Surveys. This letter led to the appointment of a 
committee-consisting of C. W. Hayes and C. R. Van Rise, for the 
United States Geological Survey, and Robert Bell and Frank D· 
Adams, for the Canadian Geological Survey-to consider all questions 
as to the successions of formations, and as to nomenclature, which 
concerned the two Surveys. 

The committee, with C. W. Hayes as chairman, met for the first 
time at Y..' ashington, January 2, 1903. At this meeting several 
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special committees were appointed to consider different districts along 
the International Boundary. For the Lake Superior region, the 
following committee was appointed : for the United States, C. R. Van 
Hi-ie and C. K. Leith, of the United States Geological Survey, and 
A. C. Lane, state geologist of Michigan ; and for Canada, Robert Bell 
and Frank D. Adams, of the Canadian Geological Survey, and W. G. 
Miller, provincial geologist of Ontario. 

August 3, 1904-, this special committee met in the Marquette district 
of Michigan, and during the six weeks following visited succes8ively 
the Gogebic, Mesabi, Vermilion, Rainy Lake, Lake of the Woods, 
Animikie and original Huronian districts. After finishing the field
work, a report in preliminary form was drawn up. 

In December, 1904, another meeting of the special committee was 
held at Philadelphia, further to consider the ~eport, all members of 
the committee being present except C. R. Van Rise. At this meeting, 
the report of the subcommittee was completed. 

Synopsis of Report. 

The special committee on the Lake Superior region, during the Synopsis of 
months of August and Soptem her, 1904, visited various districts in report. 

the Lake Superior country, their purpose being to ascertain, if possible, 
whether they could agree upon the succession and relations of the 
formations in the various districts, and could further agree upon a 
nomenclature appropriate to express the facts. The districts visited 
were the Marquette, the Penokee-Gogebic, the Mesabi, the Vermilion, 
the Rainy Lake, the Lake of the Woods, the Thunder Bay, and the 
original Huronian of the north shore of Lake Huron. In addition to 
the regular members of the special committee, other geologists were 
with the party for portions of the trip. Dr. C. W. Hayes, geologist in 
charge of geology, United States Geological Smvey, and a member of 
the general committee, was with the party for the Marquette, 
Penokee-Gogebic, Mesabi, Vermilion, and Rainy Lake districts. 
Professor A. E . Seaman was with the party for the Marquette 
Penokee-Gogebic, Rainy lake, Lake of the Woods, and Thunder Bay 
districts. Mr. J. U. Sebenius was with t,he party for the Mesabi dis-
trict ; :Mr. W. N. Meniam, for the Mesabi and Vermilion districts ; 
Mr. W. N. Smith, for the Thunder Bay district ; Mr. E. D. Ingall 
and Mr. T. Denis, for the Lake Huron district. The knowledg<:l 
of these men was of great assistance to the committee. 

In the Marquette district the committee found the upper series there 
exposed to be as follows: (1) Miohigamme slate and schist, and (2} 
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Ishpeming formation. Locally within the Michigamme slate, and 
apparently near its base, is an iron-bearing horizon. The Clarhburg 
volcanics, a local phase of the Michigamme formation, were seen 
at Champion. The basal member of the Ishpeming formation is 
the Good rich quartzite or Upper Marquette series. The next series 
is the Middle Marquette series, consisting of ( 1) the N egaunee forma
tion, (2) the Siamo slate, and (3) Ajibik quartzite. Below this is the 
Lower Marquette series, consisting of ( 1) the W ewe slate, (2) the Kona 
dolomit~>, and (3) the Mesnard quartzite. At the base of the Lower 
Marquette series is an unconformity, marked by conglomerates bearing 
fragments of all the kinds of rocks seen in the underlying series. Two 
classes of fragments are especially abundant. These are ( 1) tuff, green
stone schist ,and many kinds of greenstones which belong to the so· called 
g1·een-schist series of the district, and (2) various kinds of granite and 
gneissoid granite. The Penokee·Gogebic series consists of (l) the 
Tyler slate, (2) the Ironwood formation, and (3) the Palms slate. 

East uf the Presqu'isle river the lower sedimentary succession of 
the Penokee-Gogebic district was visited, here consisting of (l) cherty 
limestone and (2) quartzite. 

In the Mesabi district the succession of the Mesabi series is as 
follows : ( 1) Virginia slate, (2) the Biwabik iron formation, and (3) 
the Pokegama quartzite. At the base of this series at Biwabik is a 
conglomerate which rests upon a series of slates and gmywacke, the 
latter in nearly vertical attitude. The unconformity between the two 
is most pronounced. 

In the Vermilion district the Upper series, where seen, consists of 
(1) Knife slates and (2) Ogishke conglomerate. The Ogishke con
glomerate contains very numerous fragments of all the underlying 
formations noted-porphyrites, green schists, iron formation, granite etc 
- and we have no doubt that there is a great structural break at the 
base of the Ogishke. The series below this unconformity, the V er
milion series, consists of (l) the Ely greenstone and (2) the Soudan 
formation. The Ely greenstone is the dominant formation. It is 
mainly composed of green schists and greenstones, many of which 
show ellipsoidal structure. ' The other important formation of the 
Vermilion series is the Soudan iron formation. The structural relations 
of the Ely greenstone and the Soudan formation are most intricate. 
No opinion is here expres;;ed as to their order. 

In the Rainy Lake district the Couchiching schists form the highest 
formation at the east end of Shoallakeandata number of other localities. 
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They are a series of micaceous schists gl'Uduating downward into 
green hornblendic and chloritic schists, which pass into a conglomerate 
known as the Shoal Lake conglomerate. This conglomerate lies upon 
an area of green schists and granites known as the Bad .Vermilion 
granites. It holds numerous large well. rolled fragments of the under
lying rocks, and forms the base of a sedimentary series. It is certain 
that in this line of Eection the Couchiching is stratigraphically higher 
than the chloritic schists and conglomerates mapped as Keewatin. On 
the south side of Rat Root bay there is also a great conglomerate belt, 
the dominant fragments of which consist of green schist and green-
stone, but which also contains much granite. _ 

In the Lake of the Woods area one main section was made from 
Falcon Island to Kenora, with various traverses to the east and west 
of the line of section. We were unable to find any belts of undoubted 
sedimentary slate of considerable magnitude. At one or two localities, 
subordinate belts of slate, which appeared to be ordinary sediment, and 
one belt of black slate which is certainly sedimentary, are found. In 
short, the materials which we could recognize as water-deposited sedi
ments are small in volume. Many of the slaty phases of rocks seemed 
to be no more than the metamorphosed ellipsoidal greenstones and 
tuffs, but some of them may be altered fehite. However, we do not 
assert that the larger area may not be sedimentary in the sense of 
having been deposited under water. Aside from the belts mapped as 
slate, there are great areas mapped as agglomerates, but which seem to 
the committee to be largely tuff deposits, which also include extensive 
areas of ellipsoidal greenstones. 

The committee could discover no ntructural breaks between the 
above , formations of the Lake of the Woods. The various classes of 
materials-slates, agglomerate~, and ellipsoidal greenstones-all seem 
to belong together. In short, these rocks in the Lake of the Woods 
seem to constitute one series which is very largely igneous or volcanic 
in origin, but does, as above mentioned, contain some sediments. 

The ellipsoidal greenstone·agglomerate-slate series is cut in a most 
intricate way by granite and granitoid gneiss, which constitute much 
of Falcon island at the southern part of the Lake of the Woods and a 
great area north of the Lctke of the Woods. These rdations between 
the granite and Keewatin were seen on the north-west part of Falcon 
island and on a small island adjacent. They were also seen north of 
Keenora. At the latter place the rocks adjacent to the granite arc 
banded hornblende and micaceous schists, very similar to the banded 
rocks of Lighthouse poin~, at Marquette. At Hebe falls, the granite 

.. 
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and Keewatin series are seen to be in actual contact, the Keewatin 
being apparently intruied by the granites. 

In the Thunder Bay di~trict the committee visitPd especially the 
areas about Loon lake and Port Arthur. In the Loon lake area the 
succession is as follows: The top series is the Keweenawan, here con
sitsting of sandstone above and conglomerate below, with interbedded 
basic igneous flows or sills. Below the Keweenawan is the Animikie. 
The contact between the Xeweenawan and the Animikie was seen at 
two places. At both localities the conglomerate at the base of the 
Keweenawan bears detritus from the underlying series. The Animikie 
succession, wl1'ich the committee saw near Loon lake, includes two phases 
of the i ron-bearing formation with an interstratified belt of slate. 

Near Port Arthue the higher slate member of the Animikie was 
visited by a portion of the party, and on previous occasions had been 
visited by the other members. This is the formation which is agreed 
by all to mst upon .the Animikie iron formation. 

At one place near Loon lake a test pit has been sunk to the bottom 
of the Animikie, and here, at the base of the formation, is a conglo
merate, bearing fragments of the next underlying series-a graywacke 
shte. 

Jn the original Ruronian area-i. e., the area described by Logan 
and Murray as extending from near Sault Ste. Marie along the north 
shore of Lake Huron to Thessalon and northward-the committee 
examined a number of crucial localities. At the first of these, about 
five miles cast of Sault Ste. Marie, near Root rh·et·, it studied the 
relations of Logan's lower slate-conglomerate. 

The party next visited the abandoned limestone quarry north of 
Garden River station and examined the slate-conglomerate belt north 
of the limestone. The committee concludes that the rock on each 
side of the limestone is the upper slate conglomerate, the structure 
probably being anticlinal, possibly with faulting. This conclusion 
suggests that the same relation obtains at the Root river locality. 

On the limestone point on the east side of Echo lake the following 
ascending succession .was found, with monoclinal dip to the south-east: 
(1) white or gray quartzite, grading through graywacke into (2) a 
thin belt of conglomerate not exceeding twenty feet in thickness and 
containing numerous granite fragments. Above the conglomerate is 
(3) limestone in considerable thickness, and over this (4) the upper 
slate conglomerate. 
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On the west side of Echo lake, on the prominent bluff" next north of 
the forma~ion is nearly horizontal, but dips slightly into the hill. The 
total thickness of the limestone here seen was probably not more 

than fifty feet, and of the conglomerate below, not more than thirty 
feet. The lower five hundred feet or more of the bluff is the white 
quartzite. 

Observations from Root river to Echo lake convince the commit· 
tee that there is a considerable structural break in the Huronian. 
The upper series includes the following formations of Logan, viz. : 
white quartzite, chert, and limestone, yellow chert and limestone, 
white quartzite, red jasper conglomerate, red quartzite, and uppet· 
slate conglomerate. The lower series includes the lower limestune of 
Logan and the lower slate conglomerate, white quartzite, and gray 
quartzite. 

Four miles east of Thessalon, on several islands off the coast, is a 
great conglomerate, mapped by Logan and Murray as gray quartzite. 
This conglomerate was found to ret>t unconformably upon the granite, 
the actual contact being observed upon one island opposite the north
west quarter of section twelve of the township of Thessalon. The 
ft-agments in the conglomerate are well-rounded and are largely 
granite, but there are also numerous pebbles and boulders of green
stone and green schist. On several islands adjacent to the conglo
merate the massive granite includes many fragments of greenstone 
and green schist, showing the granite to be intrusive into a greenstone 
formation . Thus, in the complex against which the conglomerate 
rests we have a source both for the granite and greenstone pebbles 
and boulders. The relations here are believed by certain members of 
the party to show that the quartzite and conglomerate rest uncon
formably upon the greenstone, but other members felt that this con
clusion is not certain. 

The rocks called green chloritic schist by Logan, consisting of 
ellipsoidal greenstones, amygdaloids, agglomerates, and massive green
stones may be called the Thessalon series and should be excluded from 
the Huronian. If this series be excluded, the Huronian of Lake 
Huron consists of two series, an Upper Hurouian and a Lower
Huronian. The Upper Huronian extends from the top of the series, 
downward to, and including, the upper slate conglomerat'l; and the 
Lower Huronian extends from the main limestone formation to tl1& 
gray quartzite, including its basal conglomerates. 
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General Conclusions. 

There are certain general points which seem to be reasonably clear, 
and about which there is no difference of opinion. These are as fol
lows:-

There is an important structural bt·eak at the base of the Keweena
wan. The term "Keweenawan" should include substantially all of 
the areas which have been thus mapped, or mapped as Nipigon, by the 
Canadian and United States Surveys, and the State Surveys of Michi
gan, Minnesota and Wisconsin. 

Below the Keweenawan is the Huronian system, which should 
include the following series :-In the Marquette district, the Huronian 
should include the Upper and Lower Marquette series, as defined in 
the monograph of the United States Geological Survey, or the Upper, 
Middle, and Lower Marquette series, as givlln in the previous para
gmphs. In the Penokee-Gogebic district, the Huronian should 
include the series which has been called the Penokee-Gogebic series 
proper, and the limestone and quartzite which have local development, 
and which we visited east of Presqu'islll river. In the Mesabi 
distrir:t, the Huronian should include the Mesabi series proper, and the 
slate-graywacke-conglomerate series unconformably below the lVfesabi 
series. In the Vermilion district, the Huronian should include the 
Knife slates and the Ogishke conglomerates. In the Rainy Lake dis
trict, the Huronian should include that part of the Couchiching of the 
south part of Rainy lake "hich is limihd below by basal conglomerate, 
as shown at Shoal lake. In the Thunder .Bay district, the Huronian 
should include the Animikie and the graywacke series of t~1e Loon 
Lake area. In the original Huronian area, the Huronian should 
include the area mapped by Logan and M urray as Huronian, except 
that the Thessalon greenstones should probably be excluded. 

Unconformably below the Huronian is the Keewatin. The Kee
watin includes the rocks so defined for the Lake of the Woods area 
and their equivalents. The committee believes the Kitchi and Mona 
schists of the Marquette district, the green schist (Mareniscan) of the 
Penokee-Gogebic district, the greenstone series of the Mesabi district, 
the Ely greens tones and Soudan formation of the Vermilion disLrict, 
the part of the area mapped as Keewatin by Lawson in the Rainy Lake 
distt·ict not belonging structurally with the Couchiching, and probably 
the Thessalon greenstone series on the north shore of Lake Huron, to 
be equivalent to the Keewatin of the Lake of the Woods, and so far as 
this is true, they should be called Keewatin. 
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For the granites and gneissoid granites which antedate, or protrude 
through, the Keewatin, and which are Pre-Huronian, the term "Laur
entian " is adopted. In certain cases this term may also be employed, 
preferably with a.n explanatory phrase, for associated granites of large 
extent which cut the Huronian, or whose relations to the Huronian 
cannot be determined. 

The following succession and nomenclature are recognized 
adopted :-

CAMBRIAN-Upr>er sandstones, etc., of Lake Superior. 

Unconj01·mitp 

PnE-CAMBRIAN 

Keweenawan (Nipigon) 1 

Unconformity 
1 Upper (Animikie) 

I Unconformity 

Huronian -\ Middle 

I Unconfwmity 

lLower 

Unconjo?·mity 

Keewatin 

Eruptive contact 

Laurentian 

Alphabetically signed by the committee as follows :-

FRANK D. ADAMS, 

RoBERT BELL, 

A . c. LANE, 
0. K. LEITH, 
-vv. G. 2YIILLER, 

CHARLES R. V AN HISE, 

and Summary of 
report. 

Special Committee for the Lake Superior R egion. 

REMARKS ON THE ABOVE REPORT. 

The crystalline rocks treated of in the foregoing report have been Remarks on 

d . d . d 'l . h h d b h C . the report. stu 1e m more eta1 m t e t ree states tra1·erse y t e orr:nnttee 
than elsewhere, but most of them extend, not only to the Canadian 

1 D ... Lane dissents as to the position of the Keweenawan as follows: 
' The use of Pre-Cambrian above does not imply unanimity in the committee 

with regard to the Pre-Cambrian correlation of the Keweenawan- a topic the com
mittee as such did not investigate." 
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side of Lake Superioe, but far beyond to the northwaed and eastward. 
Owing to the greater number of geologists who have been employed 
in the three states visited and the larger means which have been 
placed at their disposal, the U niterl States geologists h<tve been able 
to work out in more detail than we, the rock-formations in question, 
as to their sub-divisions, characters, relations to each other, as to 
conformity, eruptive contacts or· otherwise; whether certain rocks of 
similar description may not be of different ages, and vice versa, and as 
to various other matters, all leading to a complete classification and 
correlation. On the other hand, the Canadian geologists had examined 
the continuation of these rocks over greater distances and areas and 
could contribute their knowledge as to the relative extent, volume and 
importance of the various divisions. 

This International Committee, therefore, consisted of a council, the 
member·s of which were able, after their joint field-work, to bring 
together the various kinds of experience necessary to arrive at more 
complete and harmonious conclusions as . to the correlations of the 
rocks in question than has hitherto been found possible. 

We recognized as good natural units of classification certain divisions 
by the United States geologists of what we had hitherto coloured on 
om· maps as a single group or system of rocks . under the general na .1.e 
of Huronian. Our knowledge of the differences which exist among 
these rocks in all parts of their distribution will enable us, without 
much re-examination, to represent the above divisions on our larger 
scale maps. A geological map, coloured uniformly on both sides of 
the boundary line, will have great advantages over the older and 
sometimes discordant ones, not only for geologists, but also for the 
use of prospecturs and mining men. 

The nomenclature and general classification adopted by the joint 
Committee, as the outcome of the research and accumulated knowledge 
of a great number of geologists working in the United States for half 
a century, bears welcome testimony to the wisdom of the older Cana
dian geologists and to the extent of their knowledge, even sixty years 
ago, as well as to the great amount and thoroughness of the work 
they performed. It is satisfactory to note that the formational names 
adopted in the table at the end of the above report, which represents 
the gist of out· labours, are all of Canadian origin. An American 
equivalent is given in one case. 
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PRACTICAL CHARACTER OF THE WORK OF THE DEPARTMENT. 

As already stated, our labours are all in the direction of economic Economic 
l I h h h . l b b . · I character of geo ogy, a t oug , to some persons t 1s may ·not a ways eo VlOUs. n the work. 

the last Summary Report of this Department, a list was given of no 
fewer than 605 reports, etc., on economic geology, which had been 
published by the Geological Survey up to that date. The negative 
results of our work may be as important as the positive, by showing 
what areas or in what rocks useful minerals are not to be looked 
for, as well as those in which they may be found; for in this 
way the waste ,,f much labour and capital may be prevented. It was 
estimated that the amount saved in one year in England, through its 
Geological Survey, by preventing the hopeless search for coal, alone, 
was more than the whole cost of that Survey from its inception. 
Simil~rly in Canada, much has been saved, owing to our own Survey 
having been the means of preventing profitlesss boring for coal in 
Ontario and Quebec. A geological Survey may be utilized to indicate 
the prospects for discovery and also of continued productiveness or 
otherwise of any mineral occurrence in the future. Tme and reliable 
geological descriptions of mineral occmrences or of mining districts 
are indispensable for the intelligent investment of capital for their 
development. 

Although the direct and immediate search for individual 'mines' is 
not the principal object of the Geological Survey, yet numerous 
examples could be given of the discovery of valuable minerals and of 
other results which have been attained by its means. One of the 
earliest of these was the laying out of Woods' Location on Lake 
Superior by the advice of Sir William Logan, the first Director. It 
was on this location that the famous Silver Islet mine was afterwards 
discovered, which yielded immense quantities of the precious metal. 
Another example was the discovery of corundum in south-eastern 
Ontario, where it exists, of the best quality, in quantities which promise 
to outrival all other sources for the world's supply of this mineral. 

Nickel was first found in 1848 by the late Alexander Murray, chief . . 
assistant 0n the Geological Survey, in the very heart of what is now ~~dt~r;~ 
the richest part of the Sudbury mining district, when this locality was 
far back in the midst of the dense primeval forest, which stretched 
from the then uninhabited shore of Lake Huron all the way to Hudson 
Bay. This discovery, and also that of rich nickel ore at the W allacP. 
mine, on the coast of Lake Huron opposite to Sudbury, are fully 
described by Mr. Murray and also by Dr. Sterry Hunt in their 
respective reports for that year. 

16-A-C 
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Bruoe mines. The development of the copper vein at the Bruce mines was due to 
the careful personal examination and the favourable opinion of it by 
Sir William Logan at the outset. The working of these mines led to 
the discovery and development of the Wellington and the Huron 
Copper bay mines adjoining them to the west. The wealth in copper 
of the southern portion of the province of Quebec was first made 
known and fully reported upon by the Survey. 

Petroleum. The natural laws governing the mode of occurrence of petroleum 
and tenestrial gas were demonstrated at an early date by Dr. Sterry 
Hunt and other officers of the Department, and this demonstration 
led to the economic exploiting of these products, not only in Canada, 
but also in the United States and other countries. The deep source 
of the petroleum of southern Ontario was first suggested by the 
writer in 1887 and his opinion is now verified by the recent discoveries 
at Leamington, and by other circumstances. The site at which to bore 
the famous natural gas well at Kingsville, in the County of Essex, was 
pointed out by Mr. Eugt'me Coste before leaving the Geological 
Survey. The locality is on the crown of a great but low anticlinal, 
described in the Geology of Canada, 1863. 

Salt. The probable existence of salt in the Onondaga formation on the 
east side of Lake Huron was repeatedly mentioned by members of the 
Geological Survey and the municipality of Goderich was encouraged 
to bore for it in that town. A contract for the purpose was let by the 
corporation to the late Mr. William Whitehead, and in 1865 rock salt 
was struck at a depth of 1,010 ft. 

Iron. The vast deposits of manganese and iron ores on the eastern coast 
of Hudson bay were discovered and r"ported on by the writer in 1877. 

Clay. The superior quality of a certain clay occurring near Milton, Ontario, 
for the manufacture of terra·cotta and the finest bricks, was discovered 
by practical trials made in the laboratory of the Geological Survey. 

Gold. The existence of gold in eastern Ontario was first recognized by the. 
late Mr. Henry G. Vennor of the Geological Survey in August, 1866, 
at an opening which was being made for copper in the township of 
Madoc by a man named Powell. The property became known as the 
Richardson mine. This initial discovery led to the making of others 
in the county of Hastings, and these encouraged the search in later 
years for the precious metal north of Lake Huron and west of Lake 
Superior. 
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The original source of the gold of the Klondike district and the 
causes which have led to its present distribution and mode of occur
rence, as well as the prospect for future production, were first intel
ligently pointed out by Mr. R. G. McConnell of the Geological Survey. 

The true nature, extent and origin of the gold-bearing veins of Nova 
Scotia, which are similar in all the gold districts of that province, were 
first demonstrated by Mr. E. R. Faribault, also of this Survey. 

A striking exa,mple of the value of a scientific knowledge of geology, Value of 

derived from actual investigation, is the one referred to in a previous geology. 

part of this report, of the recent finding of a thick ~earn of coal in 
Cumber land county, Nova Scotia, afcer boring in a previously untried 
area, through a great depth of barren rock, on the advice of Mr. Hugh 
Fletcher of this Depart.ment. This discovery may prove to be worth 
many millions of dollars, owing to the increase in the value of the 
large tract of land which may now be, for the first time, assumed to be 
underlaid by coal. 

It is of great importance to be able, even now, to form some general 
idea of the prospect for finding valuable minerals throughout the vast 
and little-knov{n regions which still form the greater part of the ter
ritory of Canada. Our preliminary or reconnaisance surveys all over 
this immense area, already enable us, in a general way, to conjecture 
what this may be on the mainland of the continent, even as far a,s the 
shores of the northern seas and on some cif our principai islands in the 
arctic regions. 

Not only has the Survey been of grea.t service to Canada in giving Use of the 

to the civilized world a knowledge of the topography, geology and Survey. 

mineral resources of. the country, but in an equal degree, it has pro• 
meted the building of roads and railways, the extension of agriculture 
and the settlement of the country. 

When the construction of the Grand Trunk Pacific railway was 
first proposed in 1902, the region to be tmversed was found to be 
already fairly well known all the way f~:om Quebec to Winnipeg, as to 
elevations, topography, soil, timber, climate, fauna, flora, etc., as well 
as in regard to its mineral resources, through the work of the survey 
which the writer had been carrying on in nearly all parts of that 
region during the pn~vious thirty-five years. The results of all this 
work, which had been fully reported and illustrated by maps, enabled 
our public men to judge of the feasibility of the undertaking, and much 
time was thus saved in arranging for the construction of the railway. 
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The foregoing examples are only a few of the many which might be 
given in illustration of the important direct economic advantages 
which we have gained from the work of the Geological Survey anrl 
which far outweigh its cost, to say nothing of the many and great 
scientific results which form the principal part of Canada's contribu
tion to the general progress of knowledge among the nations. 

ECONOMIC GEOLOGY IN BRITISH COLUMBIA AND THE YUKON 
'fERRITORY. 

~~t~::bia and Following up the traditions of the Department in prosecuting the 
the Yukon. methods of the Geological Survey of Canada for the purpose of ultim

ately discovering economic minerals, it appeared to the writer that 
the prospects of success in this w~y in British Columbia and the Yukon 
Territory would warrant a considerable extension of our operations in 
these regions, which seem to be greatly favoured with mineral wealth. 
Accordingly, I requested the then Minister of the Interior to provide 
$19,000 to meet the expenses of this work during the financial year 
1904-5. This amount was granted by Parliament and a similar sum 
has been placed in the estimates for 1905-6 for the continuation of 
these investigations. Last year, a large amount of labour, in the 
aggregate, was performed in the above sections of the Dominion by 
Messrs. J oseph Keele, R. G. McConnell and his assistant Mr. F. H. 
Maclaren, and by Dr. R. W. Ells and his assistant Mr. R. A. A. 
Johnston, and by Professor R. ·w. Brook and his assistant Mr. W. H. 
Boyd. Prep:uations have been made, including the purchase of a 
supply of field-instrument~, to prosecute this work with vigour during · 
the present year. 

Provincial 
mining 
bureaus. 

"PROVINCIAL MINING BUREAUS. 

The work of the Dominion Geological Survey in economic geology 
is supplemented by the mining bureaus which are established m some 
of the provinces. 

In British Columbia a large amount of information is given every 
year in the report of the :\'linister of Mines, as to prospecting, the 
discovery of minerals, the progress of mining, &c. This is collected 
partly by the provincial mineralogist, Mr. W. F. Robertson and his 
assistant Mr. Herbert Carmichael, from personal observation, and 
partly by correspondence. 

The province of Ontario has a well-conducted Bureau of Mines, 
under the direction of Mr. Thomas W. Gibson. This is the only 
province which has yet done any systematic field geology. During 
the year 1904, the efficient provincial geologist, Professor W. G. 
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Miller, aided by Mr. Cyril W. Knight, mapped out in detail the 
distribution of the interesting series of rocks on the west side of Lake 
Timiskaruing, where are situated the veins discovered in November, 
1903, holding cobalt, silver, copper, nickel and arsenic. He has also 
just published a bulletin on the limestones of Ontario. Professor A. P. 
Colemnn of the University of Toronto continued his invel':.tigations 
among the nickel-bearing rocks of the Sudbury district in connection 
with the Bureau, and Dr. J. M. Bell was again engaged in its service 
exploring and surveying in the country on the south of J ames 
bay. 

In the province of Quebec, the government Inspector of Mines, Mr. <-~twbec. 

J. Obalski, in 1904 made a geological reconnaissance m the country 
north-west of Lake St. John, parts of which had been explored in 
different years by several of the members of the Geological Survey. 
On this journey Mr. Obalski was fortunate enough to discover 
some promising occurrences of economic minerals, among them being 
go:d, copper-ore and asbestus. The goid is in the form of fr~e particles 
in a very large vein of quartz. It is very probable that other gold
bearing veins will be discovered in the same belt of rocks. In 189b 
and '96 the writer brought home samples of quartz from well-defined 
quartz veins cutting similar Huronian rocks on the Bell river in the 
same region, sorue of which, on assay, proved to be auriferous. The 
copper ore consists of t.he yellow pyrites ( chalcopyrite) in a quartz vein, 
while the asbestus (chrysotile) occurs in serpentine and is of a good 
quality. The fibre of some samples is fully three inches in length 
Mr. J ames Richardson of the Geological Survey had found copper
pyrites in u different locality in the same neighbourhood, when exploring 
in this district in 1870. The above minerals all occur in an extensive 
belt of Huronian rocks, (shown on the geological map published by 
the write"r in 1903, w hi eh covers the basin of the N ottaway river and 
other portions of north-eastern Quebec.) 

In Nova Scotia, the royalties derived from coal and gold have long Nova Scotia. 

been an important item in the revenue of the province; and its 
Department of Mines has for many years issued an annual report on 
the condition of the mining industry. Heretofore, however, the local 
government has not done much in the way of purely geological work, 
nor as to scientific inquiry into the mineral resources of the province. 
But it is now proposed by the provincial authorities to institute some 
geological work with special reference to economics. This would 
supplement the work of the Dominion Geological Survey which has 
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been carried on for such a long p~riod in Nova Scotia with entire 
satisfaction to its people and especially to the mining community. 

PETROLEUM AND NATURAL OR TERRESTRIAL GAS. 

Petroleum. Our knowledge of the general distribution of petroleum and the 
conditions under which it has accumulated, in commercial quantities, 
in certain places in the earth's strata continues to increase with the 
progress of the scientific exploitation of these products all over the 
world. It appears to be now pretty well ascertained that rock oil 
may be looked for in unaltered sediments of any age from the Cambrian 
to the Tertiary, wherever certain conditions of structure and superpo
sition of strata are present. In view of the results which are being 
obtained elsewhere, it is probable that new oil-fields will be found in 
Canada, whose V'l.st extent offers such a variety oE geological conditions. 

The country lying along and to the west of the Athabaska river, 
from a point above Fort M cM urray to Athab:1ska lake, is a particularly 
promising field. The "tar sands" which outcrop in the valleys in this 
region are, in places, lOv .eet or more in thickness, and consist of 
uniformly fine sand of Cretaceous age, saturated and blackened by 
inspissated petroleum, which, in pa~t times, has ascended through the 
underlying strata from a considerable depth. These deposits are 
described in my report for 1882 on the Athabaska river, and in Mr. R. 
G. McConnell's report for 1900. In a paper presented to the Canadian 
Institute by the writer in 1883 it was stated that petroleum was reported 
as occuring in different localities on the Mackenzie river and elsewhere 
in the North-west Territories beyond the Athabaska. 

Inspissated petroleum is reported to have been found at Egg lake 
and near Morinville, both lying to the northward of Edmonton. A 
boring for petroleum was made by the Geological Survey at Pelican 
rapids on the Athabaska river between Athabaska Landing and Fort 
McMurray. A flow of gas, under strong pressure, was struck at this 
boring in 1898 and it has been blowing off with a roaring noise ever 
since. Experiments for the finding of petroleum are to be made this 
year by the Canadir.n Northern Rtilway Company in the region lying 
immediately to the north of Edmonton. 

Small quantities of petroleum of fine quality come to the surface in 
several places near Pincher Creek in the south-west angle of the Pro
vince of Alberta and also on some of the tributaries of Flathead river 
in the south-east angle of British Columbia and not far from the same 
neighbourhood. The geological conditions, in the two localities just 
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mentioned, seem to resemble those of the oil district in Colorado. If the 
crown of an anticline with low or moderate dips could be located at 
some distance out from the foot of the Rocky mountains in this latitude, 
it might prove a profitable experiment to bore into it in search of 
petroleum. In this connection, it is important to ascertain the strike 
of any undulations which may exist in the strat.a underlying the great 
plain east of the Rocky mountains in Alberta. Indications of petroleum 
have been reported from other places in British Columbia; also from 
Vancouver island and the islanda of the Queen Charlotte group. At 
Medicine Hat, where the Canadian Pacific railway crosses the South 
Saskatchewan river, natural gas is obtained in commercial quantities 
in Cretaceous strata at a depth of a little over 1,000 feet. 

The breadth of the original oil-field of southern Ontario has been 
extended within the last few years by the finding of producing wells 
in various directions, especially at Leamington, Raleigh and Bothwell, 
and it is now ascertained that the oil has a more deeply seated origin 
than had been supposed from the experience of Oil Springs and Petrolia. 

At Hepworth, about eight miles southward of Wiarton, in the Gas. 
county of Bt·uce, several holes have been bored down to the 
Trenton formation, which have afforded sufficient gas for lighting the 
houses in the vicinity, but,. as yet, no petroleum has been struck. 
Borings that have been made during 1904 in the eastern part of 
Manitoulin island are said in some cases to have met with gas and 
small quantities of petroleum. 

BOTANICAL. 

The publication of volume VII of Prof. Macoun's "Catalogue of Botany. 

Canadian P lants" completed this important work and left the author 
free to attend to other botanical subjects, part of which has been the 
cataloguing of the large collections he made during the year-in 
the mountains of the National Park. Among these he finds upwards 
of forty species of flowering plants new to botany, the Compositre and 
Cruciferre being the most largely represented. Besides these, there is a 
still greater number ~f new species among the lower orders, especially 
the illOSSAS. 

About twelve new species of violets ·have been di~covered by the 
botanists of the survey in the last few years and have been described 
and figured in the Ottawa Naturalist. Many species of flowering plants 
not previously known to occur around Hudson bay were collected in 
1904 by Mr. Spreadborough, assistant to Mr. 0 . O'Sullivan, in sur
veying the shores of J ames bay. Descriptions and illustrations of the 
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eleven new flowering plants obtained at different times, by the officers 
of the Survey, around Hudson bay, have been written and will 
be incorporated in a bulletin on the flora of the bay, which is being 
prepared. 

Our field men, going to all parts of the Dominion, are asked to 
make notes on the forests. The finding of a new birch tree by Mr. 
Mcinnes in the Winisk River region shows that important discoveries 
may still be made in this department. Mr. J. M. Macoun spent the year 
at important in door work in Ottawa, with the exception of an inves
tigation of the aquatic plants of the St. Lawrence, an investigation 
which had some interesting results. 

WORK AT HEADQUARTERS. 

Work at Dr. Hoffmann and Mr. Wait performed all the work of the chemical 
Headquarters l b d . l M R A A J h h · b · 1 a oratory urmg t 1e year, r. . . . o nston avmg een wit I-

drawn for other duties. In the metallurgical laboratory, Mr. Connor 
worked, under instructions from the Minister of the Department, most 
of the year for another branch of the public service. In the mines 
section, Mr. Ingall and Mr. Denis, having been engaged, part of the 
summer, in field-work, the results of which required their attention in 
winter, a greater share than formerly of the duties of the section were 
performed by Mr. McLeish and Mrs. Sparks. It wiil be seen by Mr. 
Senecal's report that a large amount of map making and engraving 
has been accomplished. The numerous maps issued by the Survey still 
maintain their high reputation for accuracy and usefulness and for the 
excellent character of their execution. During the year, we ha Ye added 
considerably to our stock of surveying instruments. The services of Mr. 
Broadbent, Museum assistant of the Department, were given to the 
Exhibition commissioners for the whole year, with special reference to 
the St. Louis' Exhibition. He had acquired a knowledge of where to 
obtain good specimens of our economic minerals, and continuing to 
follow the methods of the Geological Survey, he secured an excellent 
collection, which served to illustrate Canada's great mineral wealth. 
During the summer Mr. R. A. A. J ohnston acted as Dr. Ells' assis
tant in both Nova Scotia and British Columl1ia. Soon after his 
return he was instructed to make a study of Canadian meteorites. 
This has had the effect of bringing to light and recording a great deal 

Meteorites. of very interesting information which would otherwise have been lost. 
Mr. Johnston is preparing an illustrated bulletin on the subject. 'Cp 
to a few years ago we had definite information as to only three or four 
meteorites which had fallen in Canada. :M:r. J ohnston's investigations 
enab~e him to describe at least fifteen well-authenticated falls of these 
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bodies, beside disposing of a number of supposed meteorites which 
proved to be something else. 

In the Palreontological branch, Dr. Whiteaves' report describes the Palreontology 

prop:ress which has been made in connection with invertebrates; and 
Mr. Lambe's as to vertebrates. Commander Low, during the cruise 
of tht Neptune in our northern waters, obtained some collections of 
fossils of much interest, most of which, on his return, were placed in 
D1·. Ami's hands to be examined and reported upon. Rome valuable 
additions have been made to our zoological collection, the principal 
one being that of the skins of six musk oxen obtained by Mr. Low 
from the region lying to the west of his winter quarters. They 
embrace three bulls, two cows and a calf. Mr. J . B. Tyrrell gene-
rously presented to the Museum the skins of three specimens of the 
northern species of Rocky Mountain gol1t, representing the male, 
female and young. The large collection oi insects which was pur-
chased some years ago from Col. Geddes was overhauled last autumn 
by Mr. C. H. Young who restored most of it to a better condition. 
Our archreological collection received a most import-ant addition during 
the year through the purchase, by a special app ropriation, of the large .A.rchreology. 

collection of Mr. D. G. Price, of Aylmer, Ont.ario. Mr. Price had been 
many years in making this collection. In a,ll, there a,re approximately 
9,000 pieces, including damaged and fragmental specimens. The prin-
cipal part of it consis s of stone, bone and burnt clay at:ticles from the 
region lying along the north side of Lake Erie, illustrating the life and 
habits of the extinct Tobacco Nation, and, from its completeness, it 
has a special value. 

Our present MusP.um is so much overcrowded that none of the new Muse'iun. 

additions can be properly displayed, and but few of them can be exhib-
ited at all. All that we can do at present is to secure as much good 
material as possible and store it up for exhibition in the : victoria 
Museum, the building of which has at last been commenced. 

We have, as in fot·mer years, supplied a considerable numbet· of Miner::"\ 

d l ' · f d · 1 · t l t ' l . . t ' col\ectwns. name co .ectwns o goo mmera spectmens ·o ec uca wna mstttu tons 
in all the provinces. It would be impossible to send these collections 
to all who ask for them. But we endeavour to supply such High 
schools, Collegiate institut.es, etc., as evidently make a special feature 
of teaching mineralogy and geology. In the hands of competent 
teachers these collections induce pupils to take a real interest in the 
study of mineralogy, and they may gain a knowledge of the subject 
tl,at will afterwards be of practical value to them. 

16-A-D 
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Wo~k of . In addition to my field-work as a member of th0 International Com-
Actmg Dtrec- . f G l . h C ll' k f h L k S . . tor. m1ttee o eo og1sts on t e rysta me roe so t e a e upenor regwn, 

I took sufficient time from the arduous duties of the office to attend 
the 8th International Geographical Congress at St. Louis, l\Io., in the 
latter part of September, to which I had been delegated by the 
Geographic Board of Canada. I afterwards visited New York to 
endeavom to induce a portion of the delegates of the British 
Iron and Steel Institute to visit Canada, but found that, much to their 
regret, the time at the disposal of the members would not admit of their 
doing so. During the Christmas holidays I attended a meeting of the 
above mentioned International Committee of Geologists in Philadelphia 
to further consider our report on the rocks of the Lake Superior region. 
During this period I also attended the annual meeting of the Geolog
ical Society of America as o~e of the delegates to invite the society 
to hold its next annual meeting in Ottawa, which invitation was 
accepted. In the first days of January, I was present, by request, as a 
delegate of the Canadian Forestry Association, at the Forestry Congress 
held in W aahington. 



OFFICERS' REPORTS. 

THB KLUANE 1\IINING DISTRICT. 

(South-western Portion of Yukon District.} 

By Jltir. R . G. iV!cConnell. 

The Kluane mining district is situated along the north-eastern slopes Situation 

of the St. Elias range, in the vicinity of Kluane lake, Yukon. It 
includes creeks such as Bullion creek and Burwash creek, draining the 
north-eastern slopes of this range, and also creeks such as Ruby and 
the Fourth of July, which traverse and obtain their auriferous supplies 
from the bordering ranges on the no_rth. 

Indians reported the presence of gold, on streams tributary to the Discovery. 

Alsek, early in the summer of 1903, and on July 4 of that year Dis
covery claim, on Fourth of July creek, was staked ·by Dawson Charlie, 
a well known Indian from Cariboo Crossing. Two days later Dis
covery claim on Ruby creek was staked by W. H. Weisdepp, and dis
coveries on other creeks in the vicinity quickly followed. In the same 
season coarse gold was found on a number of the smaller streams drain
ing the north-eastern slopes of the St. Elias range. Bullion creek, a 
tributary of Slims river, was staked on September 28 by a party ('f 
miners consisting of Messrs. Altamose, Ater, Smith and BQ!les; mem
bers of the same party staked discoveries on Sheep creek, near the 
head of IGuane lake, in October, and on Burwash and Arch creeks in 
May, 1904. The former flows into the Kluane river a short distance 
below Kluane lake and the latter into the Donjek river. All the 
strea'11S draining this portion of the St. Elias range are tributary to 
White river. Besides the streams mentioned, discoveries have been 
staked on Kimberly, Telluride, Canada, Vulcan and other streams of 
the St. Elias range, and on McKinley, Dixie, Marshal!, Gladstone and 
other streams draining the Ruby range. The area of coarse gold dis
covery extends along the base of the St. Elias range for a distance of 
over seventy-five miles, and has a maximum width of about thirty miles. 

The district is reached by waggon road from Whitehorse, the ter- Acces.>. 
minus of the Whitehorse railway. The road from Whitehorse fo~lows 
a rolling plain bordering the left bank of the Lewes river to the cross-
ing of the Takhini riYer, from which point a wide, continuous valley, 

16- A- 1 
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occupied successively by the 'Iakhini river, the Dezadeash rivet·, Bear 
creek and Christmas creek, extends through to Kluane lake. Between 
Bear creek and Christmas creek a summit about 900 feet in height is 
crossed. The road from Whitehorse to Kluane lake has a total length. 
of 143 miles. The Takhini river is navigable for light draught steam
ers, and the haulage of freight can be reduced about fifty miles by 
bringing it up this river on boats to Mendenhall landing, the point at 
which the road leaves it. 

Previous explorations in the district are limited to the expedition of 
Messrs. W. J. Peters and A. H. Brooks of the U . S. Geological Survey 
in 1899 from Pyramid harbour by way of Kluane lake to Eagle city, 
on the Yukon, and the topographic work of Mr. J. J. McArthur, De
partment of the Interior, Canada, in 1900. A report on the principle 
features of the geology and topography of Mr. Brooks' route is pub
lished by him in the twenty-first annual report of the U. S. Geological 
Survey 1899-1900. 

The district is varied in its topographic features; it includes a por
tion of the St. Elias range and extends north-eastward across the 
Shakwak valley into the flanking ridges and mountain groups. 

The St. E lias range is exceedingly rugged in character. Viewed 
from the hills on the north it presents a complex of sharp, broken 
crest lines irregular in direction and rising in places into bold, rocky 
projections, some of which reach a height of over 10,000 feet above the 
sea. The numerous small streams which drain the northern slopes of 
the range in the vicinity of Kluane lake occupy deep, rock-walled 
valleys, scarcely wide enough in places to permit the passage of the 
streams. The larger dt·ainage channels, on the other hand, such as 
Duke and Slims river, possess large valleys and are bordered by 
wide flats, which extend back into the range for many miles. The 
central part of the St. Elias range is coverfld with almost continuous 
snow field~, pierced in places by dark rocky points; smaller snow fields 
survive the summer on all the principal mountain groups and ridges. 
Glaciers occur at the heads of all the principal streams. The great 
Kaskawulsh glacier, the largest in the district visited, descends from 
the central neve, and has a length of over twent;y miles. Two large 
river:; i~sue close together from beneath this glacier, the Kaskawulsh, 
one of the main branches of the Alsek, and Slims river, one of the 
sources of the Yukon. 

valleys. The country stretching northward and eastward from the St. Elia8 
range is characterized by broad interl0cking valleys enclosing moun
tain groups and ridges usually from 3,000 to 5,000 feet in height. 
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The valleys are much older than the present drainage system. They 
have a width of from two to five miles or more, are flat-bottomed, and 
are floored with glacial deposits. The rivers which occupy them at 
present flow in narrow secondary valleys seldom excavated to sufficient 
dE<pth to reach bed-rock. 

The great Shakwak valley at the foot of the St. Elias range is an Shakwak 
· h' f . . . valley. Important topograp IC eature. Its origm IS unknown. It IS now 
occupied by a number of different streams and lakes and i~ crossed 
transversely by the valley of the Dezadeash. Kluane lake, a large 
sheet of water forty miles long and three miles wide, with two arms, 
one twenty-seven miles in length, is situated in this depression. 
North-east of the upper end of Kluane lake are the Kluane hills, a 
worn ridge with an elevation of about 5,000 feet above the sea. 
These hills are bordered on the north by the wide valley of TJ pper 
J arvis river, Kloo lake and Cultus creek, beyond which the country 
rises again into the Ruby range. Farther to the south a prominent 
elevated mass is enclosed by the Shakwak valley, Dezadeash lake and 
the great bow which the Dezadeash river makes to the east. The 
name Dezadeash mountain is proposed for these elevations. The 
summits of these mountains and the R uby range reach elevations of 
about 7,000 feet above the sea. They probably represent erosion 
remnants of an old low level plain, since elevated some thousands of 
feet and partly destroyed. 

The drainage of the district flows partly north by way of White Drainage. 

river to the Yukon and partly south by the Alsek to the Pacific. 
Dezadeash river heads in Dezadeash lake, and after making a great 
bend to the east, turns westward towards the St. E lias, and through it 
to the sea. It is joined, after entering the mountains, by .the Kaska-
wulsh river, heading in the Kaskawulsh glacier, the two streams 
forming the Alsek river. J arvis river, like the Dezadeash, also enters 
the St. E lias range from the lower region bordering it on the north. 
It is tributary to the Kaskawulsh river and drains the southern 
slopes of the Ruby range and a portion of the Kluane hills. The 
White river drainage system is represented by Slims river, the princi-
pal feeder of Kluane lake, and by a number of other smaller streams 
flowing from the north and south into Kluane lake and its outlet, 
Kluane river. Slims river heads in the same glacier as the Kaska-
wulsh river, and the two streams occupy portions of a wide continuous 
valley connecting the White river and Alsek drainage systems inside 
the mountains. 

The Alsek river has twice been dammed in comparatively recent Alsek river. 

times, probably by the extension of glaciers across its valley, and long 
16- A-l! 
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deep lakes were produced which extended far up the valleys of the 
Dezadeash and Kaskawulsh rivers. Fresh lake beache~, cut in loose 
talus slopes and still covered in places with drift wood, line the valley 
of the Dezadeash at the point where it enters the St. El ias range up to 
an elevation of 150 feet above the present water level; older, more 
worn beaches occur up to an elevation of 300 feet. The older beaches 
are covered with the ordinary forest growth of the region, and probably 
date back some hundreds of years, while the younger ones support only 
a few young spruces, seldom exceeding three inches in diameter, and 
groves of willows, small aspen and balsam poplar. The upper limit of 
the young beaches is plainly marked all along the valley of the Deza
de~sh, up to a point about midway between .MarEhall river and 
Canyon river, by this sudden change in the forest growth. Judging 
from the character of the beaches themselves, the undecayed drift
wood, the young vegetation and the stories current among the 
Indians, it is probable that the lake which produced these beaches 
existed less than a hundred years ago. 

The forest trees of the district consist only of the white and black 
spruces, the aspen, thfl balsam poplar and an occasional birch. As 
elsewhere in the Yukon territory, the white spruce is the most 
important tree. Considerable groves exist ~long the lower part of 
Slims river, on Kluane lake, on Silver creek and other place~, but the 
distric t., as a whole, cannot be considered well wooded, and the supply 
of timber suitable for mining and building purposes is limited. The 
tree line in the St .. Elias range has an altitude Of about 4,200 feet 
above the sea, and the bordering ranges of about 4,700 feet. 
The upper portion of most of the auriferous streams rises above the 
timber line and much difficulty is experiem:ed in obtaining the fuel 
and lumber reqirecl. 

GENERAL GEOLOGY 

The district reported on includes two distinct geological provinces, 
na'mely, the St. Elias range and the flanking ridges and hills which 
border it on the north. 

The country lying along the northern base of the St. Elias range is 
underlaid by a series of dark gray quartz-mica schists resembling in 
colour, composition and degree of alteration the argillaceous members 
of the N aBina series as developed along the Yukon nver. These 
schists will be referred to as the Kluane schists. 

The Kluane schbts outcrop over a considerable a rea; they occur all 
along the Kluane hills which border the northern shore of Kluane 
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lake and they extend eastward across the valley of the J arvis river 
and Kloo lake into the Ruby range. The eastern boundary of the 
formation crosses the Dezadeash valley at Aishihik river. The IGuane 
S'lhists have not been followed south of the Dezadeash valley, but must 
extend a considerable distance in this direction as they cross the valley 
in a band fully twenty miles wide. They were traced northward to a 
point near the lower end of Kluane lake, where they are replaced by 
gray granites and green schists. 

The wide Shakwak valley, at the base of the St. Elias range, is Shakwak 

floored with gravel, and the junction between the Kluane schists and valley. 

the rocks forming the St. Elia~ range was only se(m in one section. 
North of the point at which Jarvis river enters the St. Elias range, 
micaceous schists, which are referred to the Kluane series, occur at 
the base of the range underlying less altered dark and green slaty 
rocks and schists. They were not found in the interior of the range 
either. in place or in the wash of the skeams, and it is doubtful if they 
outcrop again towards the southwest. 

The general strike of the Kluane schists is W . N. W. and is approx- Kluane 

imately parallel to the direction of the St. Elias range. The strike is schJsts . 

...-ery regular except near intrusive masses. The dip of the schists, 
both in the Kluane hills and in the southern slope of the Ruby range is 
N. N. E. or away from the St. Rlias range at angles of from 30° to 60°, 
N ear the eastern limit "the influence of a great granite mass east of 
Aishihik river is felt; the dips become steeper and, in places, the 
beds are overturned. The schist., in the single exposure found along 
the base of the St. Elias range, dips to the south under the range or in 
the opposite direction to the inclination of the beds in the Kluane 
hills, the first foot-hill range to the north. The intervening valley has 
probably been excavated along the crest of a wide anticline. 

The Kluane schists consist almost entirely of a great series of well 
foliated quartz-mica schists, varying somewhat in colour and degree of 
alteration, but very homogeneous throughout. Like the N asina series 
they are ancient clastics, partially and, in places, entirely, rect'.}'Stal
lized. They differ from the Nasina series in the absence of quartzite 
and limestone bands. 1\lineralogically they consist essentially of lines 
and small lenticula!' areas of quartz and feldspar grains separated by 
curving lines of biotite and a white mica. A specimen from an expo
sure north of J arvis river, where it enters the St. Elias range, con 
tained, in addition to the usual minerals, numerous grains of glauco
phane and epidote. 



Limestone 
b[;nds. 

6 A GEOLOGICAL SURVEY DEPARTMENT 

The Kluane schists, with the possible exception of a band of granite 
gneisses, which borders them on the north, are the oldest rocks in the 
district. They are pierced in several places by granite areas resembling 
the coast range granites, and probably · belonging to the same period. 

The geology of the small portion of the St. Elias range hurriEdly 
examined during the past season is exceedingly complicated and is, as 
yet, imperfectly understood. The bedded rocks are broken at frequent 
intervals by intrusions of various kinds, and the >sequence of the forma
tions differed in all the valleys ascended. It was found possible to 
discriminate .four great series of rocks, none of which are probably 
older than Upper Palreozoic. North of J arvis river the Kluane schist.s 
are overlaid at the foot of the range by several thousand feet of green 
schists interbanded with dark shaly beds. These are probably the 
oldest rocks in the portion of the range examined. They have a wide 
distribution, being found on the lower part of Kaskawulsh riv~r, on 
Slims river, on Bullion creek, and along the foot of the range on 
Burwash creek and Duke river. 

The green schists of this series differ greatly in the degree of 
alteration they have undergone. In a few places they are completely 
altered into glossy chloritic schists, while in many of the sections their 
fragmental origin is still evident in hand specimens. 

The green schist series is overlaid by alternating b~tnds of limestone, 
green schists and dark slaty rocks passing in places into a hard cherty 
variety. A few fragments of corals collected on Bullion creek indicate 
a carboniferous age for this group. The green schists of this series are 
similar in appearance to those in the underlying group. The limestone, 
when unaltered, occurs as a hard, dark, compact rock, but in most 
instances it has been partially or wholly recrystallized into a gray 
granular variety, and in ex.treme cases has been altered into a snow
white, even-grained marble. A wide band of limestone at the head of 
Sheep creek has been shattered and crushed into a rock difficult to 
distinguish from an agglomerate. The crushed limestone often carries 
iron, and, when weathered, displays bright red colours. 

The mountains bordering the Dezadeash river, from the point where 
it enters the St. Elias range to its junction with the Kaskawulsh, a 
distance of seven miles, are built almost entirely of a great series of 
tufaceous beds which are probably younger than the schists of the 
preceding group. These beds form a definite group and will be referred 
to as the Dezadeash series. They have a thickness of fully 10,000 feet. 
They occur both in heavy beds, usually gray, and in thin alternating 
dark and grayish bands, the former hard, compact and occasionally 



BELL.! SUMl\IARY REPORT 7 A 

cherty, the latter coarse, granular and soft. The lowest beds of the 
series occur along the base of the outer range, where they are altered 
into hard flags, and, in places, are almost schistose. The higher beds, 
except where pierced by a couple of intrusive masses, show only slight 
traces of alteration and are often soft and friable. The tuffs of the 
Dezadeash series are replaced, ascending the Kaskawulsh ·river, by 
green schists. The character of the contact was not ascertained. 

The fourth subdivision of the rocks of the St. Elias ranae larO'ely Tufaceous o o beds. 
consists, like the preceding one, of beds of tufaceous origin, but include, 
gray sandstones, grits, conglomerates, dark shales and occasional lignite 
seams. Two areas of these rocks occur in the portion of the range 
examined, one on Kimberley and Telluride creeks, two tributaries of 
J arvis river, and the other at the head of Sheep creek. · The Sheep 
creek beds are less indurated than those on Kimberley creek, include 
a larger proportion of tuffs and occur in brightly coloured alternating 
green, red and brown bands. 

The rocks of this group are very similar to the lignite-bearing beds 
in the vicinity of Dawson, which have been referred by Dr. Knowlton, 
of the United States Geological Survey, on the evidence ·of fossil 
plants, to the Eocene. They are strongly folded and have participated 
in the principal mountain-making movements which produced the 
range. 

A great variety of massive igneous rocks occurs in the St. Elias 
range. The specimens collected have not yet been examined in detail, 
and only brief descriptions can be given here. 

Granite.- A small area of gray medium-grained granite cutting lime- Granite. 

stones and green schists occurs at the south end of Kluane lake. 
Large areas of granite must occur in the interior of the range, a large 
proportion of the material brought down by the Kaskawulsh glacier 
consisting of granite pebbles and boulders. 

Diorite.-Areas of diorite occur at the mouth of Vulcan creek, on Diorite. 

the lower part of Bullion and Sheep creeks, on the Dezadeash river, 
and at the upper canyon nn Burwash creek. Diorite pebble~ were also 
found in the wash of a number of streams heading in high peaks 
which were not visited. The diorites vary from a quartz diorite con-
sisting essentially of hornblende, biotite, labradorite and quartz to a 
gabbroic or diabasic variety in which quartz is absent and the horn-
blende has the appearance of being derived from augite. 

It is interesting to note that the Italian expedition which ascended 
Mt. St. Elias in 1897 under the dit·ection of H.R.H. the Due d'Abruzzi 
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foun d the summit of the mountain to consist of diorite, and diorite 
probably occurs in many of the higher peaks of the range. 

Py1·oxenite.-A large, coarse-gi·ainecl, intrusive mass consisting 
mainly of augite and iron ore cuts the Dezadeash series of the St. 
Elias range on the Dezadeash river. 

Diabase.-This rock occurs at the canyon on Sheep creek and also 
at the head of Rluane lake. 

D 1mite. - A small area of dunite was found on Bm·wash creek. The 
olivine of this rock is partly altered to serpentine. 

.Andesite.-Andesites occur principally in connection with the lignite
bearing tertiary areas. A vesicular variety of this rock outcropping 
on Telluride creek was found to contain small quantities of bitumen. 

Rhyolite.-Light-coloured rhyolite rocks occur in small areas on Kim
berley and Bullion creeks. 

E.ffibsi'l:e volcanic 1·ocks.-Large areas covered with successive sheets 
of lava of various kinds occur in the interior of the St. Elias range. 
The largest of these, in the district examined, commences near the 
junction of the Dezadeash and Kaskawulsh rivers, and extends south
ward for many miles. It has not been outlined, but must cover several 
hundred square miles. A second large area crosses Duke river valley 
near the upper forks. 

The lava sheets are level or incline at low angles, and are evidently 
younger than the main mountain-making movements. They are, how
eve!', of considerable age, being traversed by wide valleys and having 
been worn into ridges and peaks closely resembling those in other 
portions of the range. 

The varieties of the effusive rocks collected include dark diabases, 
gray andesites, white ryholitic-looking rocks, and red, black and gray 
vesicular lavas. Indurated tuffs and agglomerates occur with the 
effusives. 

Very little is known in regat'd to the structUt'e of the St. Elias 
range. The general stri-ke of the bedded rocks is nearly magnetic 
east and west, or pa rallel to the trend of the range. Local devia
tions from this direction, due to the numerous intt'usive ma,ses, 
are, however, fl'equent. The beds at'e steeply tilted, but are sel
dom, so fat' as observed, overturned Ot' broken; they dip in both 
directions. No evidence of gl'eat over-thrust faulting, such as obtains 
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in the Rocky Mountain range, was noticed. The effect of over-thrust 
f;ulting is to reverse the normal sequence of the beds and t.o place 
older formatiom above more recent ones. For instance, in the Rocky 
mountains the palreozoic limestones of the front ranges often rest on 
Cretaceous beds. In the St. Elias range, on the otht:>r hand, the bor
dering plains and ridges are underlaid by old schists, while the moun
tains are built of much younger rocks. It is noteworthy that, notwith
standing the strongly folded condition of the beds in the St. Elias 
range, the old Kluane schists are nowhere brought to the surface. It 
is possible that the upheaval of the range and the folding of the beds 
are due in large measure to the repeated invasions of the district by 
igneous rocks and not to great general earth movements due to com
pression, such as produced the Rockies. Normal faulting probably 
occurred along the base of the range. 

All the lowlands of the districts reported on were buried beneath Glaciation. 

ice during the glacial period, but there is no evidence that the 
ltigher ranges were overridden. The ice poured down from the 
St. Elias range, the main gathering ground, through every opening 
in the outer ridges. It moved down northward-sloping valleys, like 
those of Bullion creek and Slims river, and up southward-sloping 
Yalleys, like those of Jarvis river and the Dezadeash. It flooded the 
great Shakwak valley at the foot of the range t:> a depth, in places, of 
probably 3,000 feet,"and streamed eastward up the broad valley of the 
Dezadeash to the low Dezadeash-Tahkini dimde, and then down the 
littter valley to the Lewes. Smaller streams flowed up the steep 
valleys, incising the southward slope of the Ruby range, and, in some 
instances, as at the head of Lake creek, crossed this range and descended 
into the valley of the Aishihik. 

The Kluane hills, with an elevation of, approximately, 2,650 feet Kluane hills. 

aboYe Kluane lake, and 5,150 feet above the sea, were completely 
covered with ice, a> shown by the presence of rounded foreign boulders 
and pebbles on the highest points. Ruby range was glaciated up to 
an elevation of about 5,200 feet above the sea. Below this point the 
contours are rounded and foreign drift maLerial is always present. 
Above it the topographic angles are sharper and the slopes and 
summits are strewn with angular host-riven fragments derived from 
the underlying schists. 

The deep wide valleys traversing the region north of the St. Elias 
range are bottomed everywhere with glacial deposits, principally 
boulder-clays and silta, to a depth, in places, of several hundred feet. 
The boulder-clay is usually interbanded with stratified gravel beds. It 
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is confined to the valley flats and bordering terraces, and does not occur 
on the summits and upper slopes of the ridges. 

The boulder-clay is almogt always overlaid by heavy beds of white 
silt and is occasionally interbanded with it. These white silts a re 
precisely similar to the fine glacia1 material from the Kaskawulsh 
glacier now being carried away by Slims river and deposited in the 
upper end of Kluane lake and the lower sluggitih part of the river; 
there is little doubt that they originated in the same way. Kluane 
lake will eventually, if the present conditions be maintained, become. 
filled up and will be replaced by a silt plain similar to those bordering 
portions of the upper Lewes, the McMillan, and most of the other 
rivers draining the glaciated highlands surrounding the Yukon 
plateau. 

The glaciers of the St. Elias r~nge are now receding, but not very 
rapidly. Undisturbed moranic groups occur in front of the Kaska· 
wulsh glacier for a distance of at least half a mile, and long lateral 
moraines, heading in glaciers, border some of the tributaries of 
Telluride creek. Reasons have been given, on a previous page, for 
believing that a long lake lately covered the valley of the Dezadeash 
from a point below its junction with the Kaskawulsh nearly up to the 
Aishihik river. This lake must have been produced by an ice dam 
across the valley of the Alsek, and indicates a pronounced advance of 
the glaciers of the rang less than a century ago. 

ECO~O:UIC GF:OLOGY. 

Gold. Placer gold has been found in the district in two groups of creeks, 
one heading in the outer ridges of the St. E lias range, and the other 
in the Ruby range, situated between J arvis river and Aishihik t•iver, 
Ruby creek, Foc:rth of July creek and McKinley creek are the most 
important creeks so far discovered in the latter group, and of these 
Ruby ~reek is the only one which has produced any considerable 
quantity of gold. 

R uby creek heads in the summit of Ruby range and flows south
ward, emptying into the Jarvis river after a course of about nine miles 
measured along the valley. It is a steep mountain stream with a 
large volume of water in spring and early summer, but gra•Jually 
dwindling in size as the snows in the upper regions disappear, and in 
late summer the flow is reduced to a couple of hundred miners' inches 
or less. In its lower reaches Ruby creek has its course across the 
wide drift-filled valley of J arvis river, and its valley is shallow and cut 
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in boulder clay. In the upper mountain portion it occupies a great 
narro\V-bottomed depression from three to four thousand feet in depth 
cut out of the old schists of the Kluane series. 

The valley of Ruby creek is floored in the lower part with boulder 
clay and other drift deposits, and in the central portion with a shallow 
covering of stream gravels and boulders. In the upper portion the 
grade is so steep-in places exceeding 400 feet to the mile-that the 
gravel is often washed away and the bed-rock is exposed. 

Mining on Ruby creek during the past season was practically con- Ruby creek, 

fined to the central portion, extending from Cla.im No. 22 above 
Discovery to the mouth of Little Ruby creek at Claim No. 34 above 
Discovery, a distance of about three-quarters of a mile. The wash in 
this portion consists mainly of flat schist pebbles and angular slabs of 
the same material, with occasional large granite boulders often several 
feet in diameter, and a few quartz pebbles and boulders. It is shallow, 
seldom exceeding ten feet in depth on the claims now being worked, 
but is irregular in this respect, owing to the rough hummocky character 
of the bed rock surface on which it rests. Some sluicing was done 
during the past season on most of the claims between No. 28 above 
and No. 34 above, and on some of them pay was reported, but no 
particularly rich gravel was discovered, and the total yield did not 
exceed a few' thousand dollars. 

The gold, which is of local origin and is derived ft·om the quartz 
veins cutting the Kluane schists, is coarse, rough and occasionally 
crystalline; it is more irregular in size than the Klondike gold, but 
nuggets have been found weighing nearly half an ounce. 

The portion of Ruby creek at present being mined cannot produce 
any large quantity of gold; the body of gravels is small and has not 
proved high grade. Further down the valley the conditions a re 
different, and it is possible that considerable bodies of workable gravels 
may exist undet· the boulder clay. Several attempts have been made 
tu sink to bed-rock, but without succes~. Two shafts, one on Claim 
No. 15 above, and the other on Discovery Claim, have been sunk to 
depths of seventy feet and forty feet respectively, without reaching 
bed-ro11k. There is, of course, no certainty of finding gold under the 
boulder clay,.as the stream gravels may have been swept away during 
the glacial period, but the chances of important discoveries are favour
able and seem to warrant the expense of a deep shaft. Drifts across 
the valley from the foot of the shaft would be necessary for a fair test, 
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for it is unlikely that the present stream follows the exact course of 
the pre-glacial one. The valley is, however, narrow and tbe deviation 
o;annot be great. 

There is little chance of finding pay-gravels in the Ruby creek valley 
below the point at which the stream leaves the mountains, the present 
course of Ruby creek across the wide valley of Jarvis river being 
probably entirely different from the pre-glacial one. 

Fourth of July creek is practically a continuation of J arvis river. 
It is a much larger stream than Ruby creek, its flowage in early 
sun1mer amounting to several t housand miners' inches, and it diff91rs 
fr::>m the latter in dividing up, after entering the mountains, into 
several branches. It has cut a great valley back into the Ruby range 
much larger than the Ruby creek valley, and the various branches also 
occupy great rounded depressions sunk deep into t he southern s~ope 
of the range. 

The gravels in Fourth of July creek are similar to those in 
R uby creek. The valley is floored with boulder clay up to a point 
about three quarters of a mile below the mouth of Snyder creek, where 
i t disappears. Farther up, the wash consists of coarse angular and 
sub-angular fragments of schist with some quartz and occasional boul
ders of granite. Above Snyder creek, the wash is shallow and bed
l'Ock is often exposed. The proportion of quartz-pebbles and boulders 
in the wash iR greater than in the Ruby creek gravels. 

Fourth of J uly creek cuts the schists of the Kluane series 
through its entire course. The granite boulders were brought into 
the valley by ice, probably from the south, as the movement of the 
main ice sheet of the glacial period was northward, or up-~tream. 

Fourth of July creek and all its tributaries have been staked nearly 
to their heads, but so far very little effective prospecting work has 
been done. Colours of gold occur all along the creek : on claim No. 
62 above, encouraging prospects are reported from the surface gravels. 
On claim No. 54- above, a shalt twenty-eight feet in depth has been 
sunk and pay-gravels are reported to have been found resting on boul
der clay. That so small an amount of work has been done is largely 
due to the excessive cost of mining in this remote region. Freight 
rates will probably be greatly reduced during the coming season and it 
is expected that the creek will receive a more thorough test. A deep 
shaft, to test the gravels under the boulder clay in the lower part of 
the valley, but well inside the mountains, is desirable. 
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YicKinley creek, like R uby creek and Fourth of J uly, has been McKinley 

staked almost to its head, but very little prospecting has been done on creek. 

it and no pay-gmvels have been discovered. It is a large stream, about 
equal in size to Fourth of July creek; it enters J arvis rivet· a few 
miles above Kloo lake. A large tributary, known as Dixie creek, joins 
it a couple of miles above its mouth. McKinley creek occupies a wide, 
basin-shaped valley running for the greater part of its length parallel 
to the general trend of the Ruby range. Its grade in the longitudinal 
portion of the valley is low, but after bending to the south to join 
J arvis river it falls rapidly and, in places, has cut a small canyon in 
a granite area which it crosses. 

Boulder clay and other glacial deposits extend up McKinley creek 
for several miles. The depths to bed-rock along the greater portion of 
the valley must be considerable, and the great width of the valley will 
necessarily render prospecting for pre-glacial auriferous gravels a diffi
cult and expensive undertaking. 

Besides the streams mentioned, coarse gold has been found in the 
vicinity on Gladstone creek and some of its tributarie.~, on Marshall 
creek, a tributary of the Dezader1sh, and on Printers creek, a smal! 
steep stream tributary to Oultus creek. 

AURIFEROUS S'l'REA3IS OF THE S'r. ELIAS l~A:-<GE. 

Near·ly all the streams flowing from the St. Elhs range, in the dis
trict examined, carry coarse gold. Considerable work, mostly of a 
prospecting character, was done during the past season on Bullion, 
Sheep, Burwa~h and Kimberley creeks. 

Bullion creek is a typical St. Elias range stream. It heads in Bullion creek. 

small glaciers at the summit of the range separating Slims river and 
Kluane lake from Duke river, and empties into Slims river after a 
course of about ten miles. It is a large, swift-flowi~g stream, very 
variable in its flow, but carrying under ordinary conditions about 
2,000 miners' inches of water. Its grade is steep, averaging over 200 
feet to the mile, and in flood it assumes a torrential character. 

The valley of Bullion creek is a huge steep-sided gorge, narrow, 
but widening somewhat towards its mouth and bottomed with bare 
gravel flats. Midway in its course Bullion creek forces a passage for 
half a mile through a deep canyon so narrow that at a short dis
tance it looks like a mere cleft in the rocks. This remarkable natu
ral feature is due to a change in the course of the stream at the end of 
the glacial period. During that period the old valley was filled with· 
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boulder-clay and other glacial deposits to a depth of l ,000 feet. After 
the ice receded the stream began re-excavating its old channel and has 
succeeded in cutting through the glacial deposits, and in the lower part 
of the valley has also cut some distance into the bed-rock beneath. At 
the canyon the stream was forced to the north by the wash brought down 
by Metalline creek, which comes in at this point from the south, and 
in place of cleal'ing out its old channel, as in other portions of the 
valley, it has sunk a new channel through limestone. 

The rocks displayed alung Bullion creek valley are exceedingly 
varied in chat·acter. They include green and dark schists, dark slates, 
gray limestones often weathering red and yellow, white marbles, 
diorites and a light coloured eruptive rock, probably a rhyolite. Bullion 
creek valley, as stated above, was filled with glacial wash during the 
glacial period to a depth of 1,000 feet. The stream has not succeeded 
in completely cleaning out its old valley, and narrow bands of boulder
clay and glacial gravels still cling to the steep slopes on both sides. 

Bullion creek valley is bottomed all along, except in the canyon, with 
a layer of loose gravel, usually from six to ten feet in thickness. Near 
the mouth of the valley the depth to bed-rock is somewhat greater. 
The gravels are coarse and are intermingled with numerous granite 
boulders, some of huge size. No granite outcrops along the valley, 
and t.he boulders must, therefore, have been brought by ice froru the 
interior of the range. 

Claims 011 Claims on Bullion creek were being worked or prospected at the 
Bullion creek. time of my visit at intervals from No. 31 above down into the fifties 

below. The discoverers or the creek are reported to have cleaned up 
forty ounces, mostly in vet·y coarse gold, as the result of a few days 
work in some shallow ground at the foot of the canyon. The promise 
afforded by this find has not been borne out by subsequent experience 
on the creek. The gravels have been prospected at intervals all along 
the valley. They carry gold throughout, but have seldom, if ever, 
proved rich enough to pay wages under conditions at present prevail
ing in the camp. "I:he distribution of the gold is very irregular. 
Bunches of gravel carrying good values occur on most of the claims 
pro~pected, but the generfl,l average yield is low, and seldom exceeds, 
according to the information obtained, $3 to $5 a day per shovel. 

While very little pick and shovel dirt has so far been found on 
Bullion creek, it is probable that the gravels along the central part of 
the creek, at least, are rich flnough to hydraulic. A company under 
the name of The Bullion Hydraulic Company was formed during the 

. past season to take over most of the ground below the canyon and 
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work it by this method. The conditions are favourable, on the whole, 
as the valley has a good grade and water is abundant, but some trouble 
wlll probably be experienced in removing the large boulders and in 
disposing of the tailings. The experiment is important, as, if success. 
ful, it will lead to similar undertakings on other creeks in the dist.rict• 

The only prominent benches on Bullion creek are the narrow flats 
marking the upper limits of the boulder clay. Some of the gravels 
wit h the boulder clay are reported to be auriferous but have not been 
worked. 

Bullion creek gold is coarse, and is worn much smoother than Ruby 
creek gold. It occurs mostly in flattened pellets, often of considerable 
bulk. Some fine gold is also present. Nuggets up to an ounce in 
weight have been found. The grade is high, averaging about $18 per 
ounce. Copper nuggets are often found with the gold in the concen
trates. 

Sheep creek, in many respects, is a duplicate of Bullion creek, but Sheep creek. 

is a smaller stream. It heads with Congdon creek, and follows a course 
nearly parallel with Bullion creek to its junction with Slims river. It 
is a steep creek, the grade exceeding 300 ft. to t.he mile. The lower part 
of the valley has the usual gorge-like character of the smaller valleys 
of the St. · Elias range, and at one point contracts int') a rocky canyon, 
but the upper part traverses an area of soft rocks and opens out into 
a considerable basin. 

The rocks cut by the valley in its lower reaches are similar to those 
on Bullion creek. In the upper part the valley enters a Tertiary area, 
u:-nd tufts, sandstone~, shales, conglomerates and occasional lignite seams 
are exposed. 

Very few claims were being worked on Sheep creek during the past 
season, and only one, No. 53 above, reported pay values. 

B urwash creek is situated near the lower end of Kluane lake. It Burwasb 

l d . h S E l' b h f . l d creek. 1ea s m t e t. 1as range ut as most o 1ts course across an e evate 
~in which borders the range from Kluane lake to the Donjek river. 
frheads in glaciers, and in ordinary circumstances is a swift mountai n 
stream from 15 to 20ft. in width, but,like all glacial streams, its daily 
and seasonable flow is very variable, depending on the strength of the 
sun, and in times of flood it becomes a raging torrent. Its grade is 
less than that of Bullion creek, amounting in the central part of the 
valley to about 125 ft. per mile. 
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Burw<J.sh creek has cut a deep, trough-like depression in the lower 
part of the upland across which it flows, and in two places its valley 
contracts into narrow, rock-walled canyons difficult to penetrate except 
in low water. 

The rocks outcropping along Burwash valley are extraordinarily 
varied. The varieties noticed, in a distance of about eight mile;; along 
the central portion of the valley, included bands of green, striped and 
dark schists, slates and shales, intruded at frequent intervals by dio
rite, andesite, rhyolite, diabase and dunite. In addition to these, a 
copper-stained amygdaloid occurs in the lower canyon. Quartz veins 
are rare, ~tnd few quartz pebbles occur in the wash. 

Coarse gold occurs along Burwash creek from the foot of the IO\\ er 
canyon up stream for a distance of eight miles or more, but no very 
rich ground has so far been found. The miners were greatly hampered 
during the past season by the excessive cost of supplies, n.nd most of 
them were obliged to stop work even before the short season ended. 
On this account very few, if any, claims were fully pro~pectecl , and on 
most of them only useless assessment work was done. Good prospectB, 
and in some instances small amounts of gold, were obtained ft·om sev 
eral claims, and it is expected that considerable work will be done on 
the creek during the coming season. The gravels are shallow, are 
usually rather coarse, and contain numerous large boulders difficult to 
move. They are not frozen, and seepage water occasions considerable 
t rouble. 

A number of narrow, rock·cut benches supporting beds of gravel 
occur along Burwash valley at different heights above the creek, but 
usually low. The prospects from a number of these were considered 
very satisfactory, and, on several, pay gravels were reported and some 
mining was being done. 

Burwash creek gold differs from that of Bullion creek in being much 
flatter. ;\lost of the larger grains have been worn into smooth thin 
plates, and bulky nuggets are rare. The largest reported was valued 
at $3. 

Some prospecting was done during the past season on Kimberly,. 
Telluride and Canyon creeks. The last was not visited by the writer. 
Kimberly creek is a tributary of J arvis river, from the south-ea:;t. It 
is a steep, swift, glacial stream bordered below with bare gravel flat~, 
but inclosed in a narrow, steep-sided valley above. The gravels in the 
narrow part of the valley are shallow, loose and coarse. Gold to the 
value o£ $100 was reported to have been taken out of Claim No. 14-
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above as the result of a few days work. No work was being done on 
this claim at the time of my visit. Some work was in progress on the 
claim immediately below, but no pay gravels had been found. Good 
prospects were reported on Discovery claim and preparations were 
being made for sluicing. The result of the season's operations is not 
known. Telluride creek enters J arvis river immediately opposite 
Kimberly creek, and is similar to it in general character. No mining 
has been done on this creek and very little prospecting. 

The total production of gold in the K luane mining district probably 
did not exceed $20,000 during the past season. The small production 
cannot be considered satisfactory, but it must be borne in mind that 
mining in the district is still in its initial stages, and that only a few 
claims in the whole district were worked during the past season, and 
the~e only for short periods. Aiso, while there was a considerable 
mining population in the district, most of the miners spent the sun:
mer, or a large part of it, i~ doing assessment work, most of it usel es~, 
on several claims, instead of fully testing one claim. Supplies could 
only be obtained in the district at prices prohibitive, so far as most of 
the miners were concerned ; the freight rates alone from Whitehorse 
to Kluane lake amounted to thirty cents per pound, and to Burwash 
creek to over forty cents. Conditions during the coming summer will 
be more favourable; some of the claims are now roughly equipped .and 
it is expected that, as a result of the construction of a government 
road into the district, freight rates to Kluane lake will be reduced to 
about ten cents a pound. 

The discovery of coarse gold in so many creeks distributed over 
such a wide area is a fact of considerable importance even in the 
unlikely event of no large bodies of gravel rich enough to work by 
ordinary placer mining being found ; portions of some of the creeks, at 
least, are certain, sooner or later, to be worked by n:ore economical 
methods. 

OTHER MINERALS. 

Galena occurs in small quantities in the wash on Bullion creek, but Galena. 

was not found in ,place. 

Native copper is found with the gold on Bullion, Sheep, Kim
berley, Burwash and, in fact, on nearly all the creeks in this portion Copper. 

of the St. E.lias range on which any mining has been done. It 
occurs in rounded nuggets and slabs, the largest seen weighing about 
a pound and a half, but is nowhere very abundant. A quartz pebble 
enclosing native coppe1 was found on Bullion creek, indicating a vein 

16- A- 2 
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origin for a portion at least of the mineral. No native copper has, so 
far, been found in situ in the district. Copper-pyrites occurs in 
crushed zones on Telluride creek, impregnating a green, amygdaloidal 
rock in Burwash creek canyon and in small veins on Bullion creek. 
None of the occurrences seen are of commercial value. A belt of cop
per-bearing rocks appears to follow the St. Elias range northeast to the 
Internatiunal boundary and beyond. It has only been roughly 
prospected so far, but now that access to the region has become much 
easier will probably receive more attention. 

The lignite-bearing beds on upper Sheep creek, referred to on a 
previous page. enclose several lignite seams, one of which meas
ured over four feet in thickness. The lignite is of excellent quality 
and burns freely in an ordinary Yukon box stove. There is no wood 
along the upper portions of the creek, and lignite is used by the miners 
for fuel. Lignite also occurs on Kimberley creek, but is not well 
exposed. 

THE DuNCAN CREEK MINING DisTRICT. 

(Stewart River, Yukon T erritory.) 

' By Mr. Joseph Keele. 

INTRODUCTION. 

The earliest record of prospecting in the lluncan creek mmmg 
district is mentioned by Mr. Ogil vie in his report on the Yukon district. 
In the autumn of 1887 Mr. Ogilvie met and conversed with a miner 
who had spent the summer of that year prospecting and exploring on 
the Stewart river and some of its tributaries. 

From the description of his travels this man, Alexander Me Donald 
by name, appears to have ascended Mayo river to Mayo lake, afterwards 
going up Duncan and Lightning creek. From the head of Lightning 
creek he crossed to the Ladue river, down which he floated on a raft 
for two days, but finding this stream flowing in a northeasterly direc_ 
t ion and not south, toward the main branch of the Stewart as he 
expected, he abandoned the raft and returned to the point of his 
departure. 

After prospecting for a time on the Gustavus mountains, he crossed 
to the McQuesten river and floated down that river to the Stewart. 
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McDonald gave the name to Mayo lake and river after Mr. Frank 
Mayo, one of the partners in the firm of Harper, McQuesten and 
Company. 

In the summer of · 1898 many hundreds of prospectors made their Early pros

way up the Stewart. They were in search of the rich gold placers pect mg. 

reported to exist in the vicinity of that river. For several years fine 
gold had been obtained in paying quant.ities on the bars of the l_ower 
Stewart, and in 1895 coarse gold was found on Haggart creek, a trihu-
tury of the McQuesten. 

Some of the prospectors of 1891:1 reached the mouth of the 
McQuesten river, and a few of the more enterprising ascended that 
stream to the McQuesten lakes, prospecting <m the ~;mall creeks as they 
advanced. 

Among the latter were a party of three Swedes; these men appear 
to have been energetic prospectors. They located on the canyon on 
Duncan creek, about eight miles from tbe McQuesten river, after having 
satisfied themselves that this ground was the best in the neighbourhood. 
Here they built their ~abins and erected a saw-mill, which was worked 
by water power, and for over two years worked undisturbed, making 
an occasional trip to Dawson for supplies. Being in such a remote 
and secluded position they never thought it necessary to stake their 
claims and record their discovery. 

On September 12, 1901, a discovery was staked in the canyon on 
Dnnc~.n creek by a party of four prospectors. This dis0overy was 
staked during the absence of the Swedes and included t.he ground 
already worked by them. 

Since the Klondikf' was made known this is the most important 
discovery made in the lower Yukon country. 

During the year 1902 Duncan creek was staked from its head 
waters to the Mayo river. Cabins were built on almost every claim 
and active preparations were made to develop the ground. 

A good waggon road was constructed by the Government from the 
mouth of the Mayo river to Duncan creek, a distance of twenty-four 
miles. Road houses were established at several points and two rival 
town-sites were located at Mayo river and Gordon landing on the 
banks of the Stewart river. 

A good deal of prospecting was carried on over the surrounding 
country, and in the spring of 1903 Minto creek was staked. During 
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the autum of the same year five discoveries were made on the smaller 
creeks flowing into Mayo lake. Highet creek, a tributary of Minto, 
was also staked about this time. 

PREVIOUS SURVEYS. 

In 1898 Mr. J. J. McArthur, of thE" Dominion Topographical Survey, 
made a reconnaissance survey in this region. He mapped the upper 
portion of the Stewart river and part of the surroundin~ country.* 

In the summer of 1900 Mr. R. G. McConnell made an examination 
of the Stew art river as far as Frazer falls. t 

In 1903 Mr. A. J. McPherson, D.L.S., of the Dominion Surveys 
branch at Dawson, was instructed to take the necessary surveys for 
the purpose of establishing base lines on the various creeks already 
staked by miners in the district. 

Mr. McPherson carried a chain and transit line from Dawson to the 
east end of Mayo lake by way of the White pass and Yukon winter road, 
and the Stewart and McQuesten rivers, to which he has connected the 
base lines of the creeks and by means of which he has fixed the position 
of the principal mountain peaks. 

GEOGRAPHICAL POSITION. 

The Duncan creek mining district includes the Stewart river and 
its tributaries from Mayo river eastward, the Mayo river and its tribu
taries, and the north and south branches of the McQuesten river and 
their tributaries. 

The Stewart enters the Yukon river from the east a.t a distance of 
fifty-eight miles south of Dawson. The McQuesten and Mayo rivers 
are two of the principal tributaries of the Stewart. They enter the 
latter at distances of 100 miles and 170 miles respectively from the 
Yukon. 

The district can be reached by steamboat from Dawson to either 
Mayo or Gordon landing, on the Stewart river, and thence by waggon 
road to Duncan creek or Mayo lake, or during winter with dog teams 
by way of Dominion creek to Clear creek, thence up the Stewart 
river on the ice. 

* R eport of the Department of the Interivr, 1899. 

t Geol. Sur. Can. Summary R eport, 1900. 
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GENERAL DESCRIPTION. 

The portion of the Duncan creek district here described lies east of 
the Tintina valley and west of the Rocky mountains. Its character
istics are well developed interlocking valley systems, which isolate 
small mountain groups, and areas 'of well dissected upland. 

The Stewart river is the master stream of the area. It occupies a Stewart river. 

valley of mature erosion, the floor of which is a grad~d flat from two 
to three miles wide, but which attains a width of almost six miles at its 
junction with the Mayo and Talbot creek valleys. Innumerable small 
lakes and ponds are dotted all over these plains. 

The next depression of importance is that occupied in turn by the 
Mayo river and Mayo lake, Rupe river, Ladue river and the south 
branch of the McQuesten. This valley is blocked with glacial debris 
in some places, and has a steeper grade than that of the Stewart river. 
The highest elevation of the floor of this valley is on a wide undulat
ng flat, from which the waters of the Ladue and McQuesten rivers 

divide. This valley is intet·sected by another and shorter valley lying 
north-west and south-east, occupied by Ross creek, some lakes at the 
head of Mud creek, J an et lake and J an et creek. Another very pro
nounced depression is that ex~ending in an east and west direction 
from the Mayo valley to the :McQuesten and occupied by Minto creek 
and lake and Bear creek. · A branch of this valley extends in a south
westerly direction to the Stewart river and contains Moose creek. 

Mayo lake is the largest sheet of water in the district. The main Mayo lake. 

body of the lake is twenty miles long and from one and a half to two 
and a half miles wide, and lies in an east and west direction. A 
narrow arm of the lake, twelve miles long, extends to the southeast 
The northern shores of the lake rise in gradual slopes to the Gustavus 
mountains. The shores to the south-east of the lake are abrupt and in 
places cliff-like, while those to the south-west are low and rise gently to 
ridges which are mostly below timber line. 

Rupe river enters Mayo lake at its eastern extremity. It is a slug- Rupe river. 

gish stream of about 150 feet wide and four or five feet deep. About 
one and a half miles from the lake it is joined by Edwards creek, a 
swift stream flowing from the south-west. The lower portion of Rupe 
river runs through a wide, flat-bottomed valley containing numerous 
lakes. Following this valley northward Ladue river can be reached 
by a portage of about seven miles from Rupe river. Ladue river flows 
in a north-easterly direction and enters the north branch of the Stewart 
river about 125 miles above Frazer falls. 
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Nelson creek. Nelson creek enters Mayo lake at the extremity of the eouth-east 
arm. This stream is about seventy-five feet wide and two feet deep, 
and enters the lake without any perceptible current, but a few miles 
up the stream the current becomes swift. 

The valley of the south arm of the lake extends up Nelson creek, 
gradually trending in an easterly direction. This valley also extends 
southward towards the Stewart river. Its bottom is a wide undulat
ing flat, bordered by gravel terraces and contains a number of small 
lakes at various levels. 

Most of the numerous streams that enter Mayo lake from the 
surrounding hills are short mountain torrents, throwing down consid
erable debris which they deposit in flabellate deltas extending into the 
lake. Mayo river, the outlet of the lake, at its western extremity, has 
cut through a wide g ravel bench which previously formed a dam across 
the valley. This bench extends eastward along the lake shores as far 
as Keystone creek. Near the mouth of Edmonton creek are beaches 
raised in successive steps, the highest of which corresponds to the 
bench at the outlet. 

Mayo river. The Mayo river, meandering through a wide valley, deeply floored 

Gustavns 
mountain 
group. 

with drift materials of various origin, has a fall of about ten feet to a 
mile. Wide benches rising to a height of 350 feet above the stream 
border the valley. They are continuous all along the eastern side and 
have diverted tne waters of J anet lake from the Mayo river. About 
ten miles below Mayo lake, Field creek crosses the Mayo valley through 
a striking arrangement of eskars, kettle holes and mounds, and all the 
topographic characteristics of a terminal moraine. The material of 
the moraine is principally well-rounded pebbleR three to six inches in 
diameter. About two miles below Minto creek the Mayo river in the 
course of its meandering became superimposed on two rock-spurs 
projecting from the western slopes. The river has sawn a channel 
into the rock, thus forming canyons with walls 200 feet high and each 
about a mile long. The only other exposure of rim rock on the river 
occurs about a mile below Mayo lake. 

The flow of water in the Mayo river was measured by Mr. Beaudette 
on June 20, 1903, and found to be 124,400 miners' inches (Californian). 

The Gustavus mountain group is completely surrounded by wide 
valleys and forms a prominent topographic fea ture in the district. 
They are deeply dissected by streams which radiate from them in all 
directions. The head waters of the streams have worked back into 
the s~eeper slopes, leaving sharp edged ridges and peaks of a generally 
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ruinous appearance. A deep ravine, cut down by Granite and Key
stone creeks, divides . them into smaller groups. Of the group over
looking Mayo lake, the highest point is Mount Albert, at 6,500 feet 
above sea level, while Mount Hinton, of the Duncan creek group, is 
the highest point of all, being about 7,000 feet above sea level. The 
northward facing slopes are, as a rule, precipitous. The slopes that 
face the south are less rugged and have easy grades. On the higher 
levels, in position sheltered from the sunshine, a good deal of snow 
remains throughout the summer. North-east of the Gustavus 
mountains, but separated from them by the wide valley of the Ladue 
r iver, rise the Davidson mountains, some of whose peaks are as high 
as Mount Hinton. This group is a spur from the Rocky mountains, 
whose higher peaks appear in the distance in continuous array, sweep
ing in a great curve towards the north-west Twenty-two miles west 
of Mount Hinton and rising from the valley of the McQuesten, is 
Mount Haldane, a very prominent feature, invisible from many points 
on account of the wide valh·ys which lead to and surround it. This 
mountain is known by the miners as Lookout. Its height is over 6,000 
feet above sea level. 

The upland areas bordering on the Stewart and Mayo valleys are 
composed of broad back ridges with curving profile breaking off more 
or less abruptly towards the valleys. These ridges have an altitude of 
from 3,500 to 5,000 feet above sea level, but small erosion remnants 
project from them to a much higher elevation. 

GENERAL GEOLOGY. 

The rock bed of the gold placer diggings of the Duncan creek min- Rocks of the 
· d' · · d f · 11 h' · · · placer dig-mg 1stnct 1s compose o an essent1a y se 1stose senes, cons1stmg gin"'s 

partly of crushed eruptives and partly of rocks having a sedimentary 
or1gm. The schists derived from eruptives occupy the greater area, 
extending from Nelson creek at the south end of Mayo lake in a 
westerly direction to the McQuesten river. Their extension east and 
west of this area has not been determined. They outcrop on the 
Stewart river near Gordon landing and extend northward to upper 
Duncan creek and Haggart creek. 

These rocks are principally derived from quartz porphyry and vary 
from a massive and only slightly deformed phase of this rock to a soft, 
foliated, sericite schist. The freshly fractured rock has a pale yellow
ish green colour, but becomes a reddish brown when exposed to weath
ering. The most abundant mineral present is quartz, and a typical 
schist is composed of thin parallel layers of quartz separated by films 
of mica, generally sericite. In many cases the quartz layers are not 
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continuous, but are lens-shaped with thinly drawn out edges
Kidneys of quartz with blunt ends and wrapped with layers of mica. 
schist are also characteristic of large masses of the rock. These quartz 
kidneys vary in thickness from one to twelve inches and are arranged 
parallel to the general direction of foliation in the rock. On weather
ing a slaty cleavage is most in evidence, but in the massive varieties 
the jointing is more pronounced and the rock then breaks down in 
slabs and bloch. Rocks simiTar to these occur in the Klondike mining 
district . They are described by Mr. McConnell under the name of the 
Klondike series.* The Duncan creek rocks will probably be correlated 
with this series when the field work over the intervening area is com
pleted. To the east of the south arm of Mayo lake, about half a mile 
from the shore, the rocks just described cut through a series of older 
rocks which are evidently of sedimentary origin. They now consist of 
massive and banded quartzite mica-schists and graphitic schists and 
extend across Mayo lake, forming the eastern portion of the Gustavus 
mountains and are the bed rock in upper Duncan creek. In this last 
locality they contain banded crystalline limestones. These rocks 
have a marked resemblance to a series occurring on Indian river and 
elsewhere in the Klondike district, which are described by Mr. 
McConnell under the name of the N asina series. 

This oldt>r series are intruded by dark, green-coloured rocks whi;:h 
are mm;tly actinolite diorites, much decomposed. Around the heads of 
Ledge and Edmonton creeks these eruptives occur as dikes and stocks, 
protruding through the schist. They have a well-jointed structure 
and the surface blocks are all loosened from the mass. Similar erup
tives are found invading the schists on the Gustavus mountains, on 
Lightning creek, on Haggart creek, and in the canyon on Mayo river. 

Small masses of gray granite occur on Rupe river near Granite 
creek at the head of Dublin gulch, and on Rudolph gulch at the head 
of Highet creek. 

Several dikes of biotite andesite cut through ths schists in the 
vicinity of Bennett, Highet and McLaghan creeks. In the neighbour
hood of Mayo lake the general strike of the schist is north-west with 
a dip to the south-w~st at an angle of 20 to 40 degrees. On Duncan 
creek the rocks are nearly horizontal. On Minto creek and its tribu
taries the strike is variable but has a prevailing direction to the north
east with a dip of from 10 to 40 degrees. In no case was a dip of more 
than 45 degrees from the horizontal observed. 

* Preliminary R eport of the Klondike Gold Fields. R. G. l\IcOonnell, B. A. 
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Very little folding or warping of the rocks was noticed, but indica
ions of normal faulting were occasionally seen. 

There is sufficient evidence to show that during the glacial epoch an Glaciation. 

ice sheet of c msiderable thickness occupied all the valleys and sub-
merged most of the iutervening ridges. It is doubtful if even the 
highest peaks of the mountain groups were uncovered during the 
period of its maximum development. 

'l'he effect of the glacial action was first to widen the valleys and to 
disturb and transport the bulk of the loose material, then to generally 
disarrange the pre-existing drainage system and to profoundly affect 
the economic conditions. Scarcely any remnants of ancient high level 
river gravels remain. These have been shifted to lower levels and 
redistributed along the main valleys. Portions of former river and 
creek channels of lower level are often concealed beneath the great 
thickness of this material, and irregularities in bed-rock are frequently 
due to the gouging action of the ice sheet. 

The glacial drift deposits consist of boulder clay, gravels, sand, silt 
and clays. Their distribution is irregular, and varying conditions have 
affected their arrangement. 

DESCRIPTION OF CREEKS. 

Duncan creek is economically the most important stream in the Duncancreek. 

district. A great deal of development work was done on this creek, 
and from it was taken the greater part of the gold which the district 
has produced. 

The head waters of this creek have their source among the highest 
peaks of the Gustavus mountains. These small streams on assembling 
form upper Duncan creek which flows through a wide valley in a north
westerly direction for a distance of four miles. It passes out of this 
valley through a narrow canyon and then enters the main valley of 
Duncan creek where it is joined by Lighting creek. It then runs in a 
south-westerly direction for nine miles and empties into the Mayo river 
at a distance of five miles from Mayo lake. Two important tributaries, 
Parent creek from the fiast, and Williams creek from the west, enter 
Duncan creek about five miles from its mouth. The fall from Lightning 
to Parent creek is about 250 feet, and from .l:'arent creek to the Mayo 
river the fall is about 450 feet, 

The flow of water in Duncan creek, as given by Mr. Beaudette's Flowofwater. 

measurements on June 20, 1903, was 18,250 miners' inches. This was 
during the stage of high water. 



Drift 
deposit •• 
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The lower portion of the creek cuts through heavy deposits of gravel, 
sand and clay, and remnants of benches of these materials still cling 
to the hillsides to a height of 300 feet above the stream. In the 
neighbourhood of Williams and Parent creeks these deposits disappear 
from the valley bottom, and low rock terrace3, covered with a thin 
coating ofrolled gravels, are exposed. Above Parent creek the valley is 
wide and has a deep covering of drift on the bottom. About a mile 
below Lightning creek the valley becomes contracted and rock benches 
are exposed for about two miles up stream. The main valley continues 
in a north-westerly direction to the McQuesten and is occupied by the 
lower part of Lightning creek and by Ohristal creek. 

About 500 yards from the mouth of Lightning creek upper Duncan 
creek issues from a narrow canyon. This canyon is nearly one mile 
long, with an average width of twenty.five feet on the bott0m, and 
walls about 120 feet high. The canyon walls contract towards the 
lower end, and an almost vertical fall of eighteen feet occurs. The 
total fall through the canyon is about 350 feet. 

The drift deposits which clog the valley of Duncan creek are princi-
pally of glacial origin. The frost does not strike down to such great 
depths here as it does in the Klondike district, so that the lower 
unfrozen layers of the glacial material afford constant passages for 
underground water. 

The readjustment of the stream during the withdrawal of the ice 
from the valley is probably the cause of the canyon on upper Duncan 
creek, the stream being superimposed on a rock bench, through which 
it has since cut out its channel. The former channel appears to have 
been on the left limit and to have entered lower Duncan creek above 
Forty creek. It is now concealed by a thick deposit of gravels and 
clays. The old creek channel is not uncovered by the present stream 
at any point, except possibly at the lo\v rock barrier which crosses 
the valley near Parent creek. 

The channel at claims Nos. 124 and 125 below Discovery is new, 
being cut into a rock bench. The old channel is probably on the right 
limit, and is now deeply covered by gravels. 

Coarse gold. The discovery of coarse gold was first made in the canyon in the 
year 1898. The original discoverers worked secretly and never re
corded their claims, but are said to have taken out not less than 
$30,000 during the three succeeding years. In the summer of 1903, 
the year of greatest act.ivity on the creek, the sum of $30,000 was 
produced from the canyon claims, and in 1904 the amount produced 
was $15,000. 
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The canyon bott.om above the falls is now all worked out, as is also 
a pot hole immediately below the fall. The pot hole, which is about 
twenty feet in depth, was mined at a considerable loss, no gold being 
on bedrock and very little in the gravels. 

The conditions under which pot holes are formed are unfavourable P ot holes. 

for an accumulation of gold. The grinding action, consequent on the 
churning and rotary movements of the loose material brought over by 
the waterfall, tends to wear away and remove the metallic contents 
which may happen to be detained in the pot hole for any length of 
time. 

The gold in the canyon lies on the bedrock, which is slightly folded 
and without much dip. Hard bands of quartzite, six to ten inches 
thick, alternate with soft schists, so that natural riffles are provided in 
which the gold is accumulated. Lying on bedrock are from one to three 
feet of boulderets, slates and uoarse gravel. Large sized boulders are 
frequent toward the upper end of the canyon. 

The gold occurs in flattened and rolled particles without quartz, and Occurence of 

is evidently the finer portion tra.nsported from a pay-streak up stream. the gold. 

The assay value is $16.58 per ounce. About $~8 to the shovel per 
day was the average result on the canyon claims. 

A portion of the gravels on the lower benches at the upper end of 
the canyon has been washed down. These gravels do not contain 
much gold, but pay is found in the hollows of the underlying rim rock 
sufficient to afford fair wages. Above the canyon the creek bottom is 
about fifty feet wide. No proper attempt has been made to locate the 
pay streak on this ground. 

At claim No. 17 above Discovery, or about a quarter of a mile above 
the canyon, shallow ground with good pay is being worked. Judging 
by the work done on adjacent ground and by the nature of the sur
roundings, it appears that the stream at this point is flowing across a 
rock bench. Overlying the bedrock on this claim are from three to 
twelve feet of boulders and coarse gravel, with a matrix of blue clay. 
The gold is found imbedded in the clay, a little above bedrock. It is 
very coarse, nuggets about the size of Lima beans being often found. 
The largest piece obtained was found this summer, and was worth 
$67.50. The nuggets were all worn smooth, and contained no quartz. 

Above this point the valley widens out considerably and is floored 
with a great thickness of gravels and blue clays. Several shafts have 
been sunk to depths of from sixty to 120 feet without reaching bed 
rock. 



Result of the 
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The only result of the difficult and expensive exploitation of lower 
Duncan creek during the year 1903 was to demonstrate the impossi
bility of one individual miner working his 250 foot claim. The 
difficulties met with were mainly the deep mantle of drift which lies 
on the valley, and the underground water. Many of the shafts were 
sunk to a depth of over 100 feet, and 130 feet was reached on No. l 04 
below Discovery without getting to bedrock. The depth alone would 
not have deterred the miners from further sinking, but in every case 
they were forced to abandon their shaft on account of the heavy water 
encountered when certain layers of unfrozen gravels were pierced. 

During the summer of 1903 Claims Nos. 53 and 54 below Dis
covery were grouped. A shaft sunk on 53 a.t some distance from the 
creek on the left limit reached bedrock at a depth of ninety-eight feet. 
In the winter drifting was continued toward the creek, the rock bot
tom yielding gold in small quantities The water entering the drift 
during the progress of the work was got rid of by pumping, but the 
flow increased beyond the capacity of the pump, and the miners were 
forced to abandon the drift just as good pay was struck. The total 
amount cleaned up was $1,200. 

On Claim 105 below Discovery good pay was obtained on the left 
limit quite near the creek at a depth of sixteen feet below the 
surface l1f a gravel bench. The gold rested in a layer of gravel over
lying boulder clay. On the same claim another shaft reached the 
outer edge of a concealed rock terrace at a depth of forty feet. While 
drifting from this shaft toward the stream a pay-streak was found in 
the deeper gravels beyond the rock rim. This was a paying proposi
tion, but had to be abandoned on account of water, no pumps being 
available. At Claim 124 below Discovery the creek flows between 
steep rock benches for about the length of four claims. The creek bot
tom is wide and has a layer of three to twelve feet of small boulders 
and gravels on the bedrock. . The miners have confined the creek to 
the side of the valley by means of a head dam and t.rench and a bed rock 
drain two claims long has been constructed. The bedrock is a soft 
micaceous schist, dipping agaimt the stream at an angle of about 30 
deg. A sufficient area of bedrock has been cleaned up to prove it of 
very little value, and the undertaking has been unprofitable. 

These are the only instances in which gold has been produced on the 
main creek, and although the value of the ground on bedrock has not 
been determined, many of the miners who failed on the creek still 
retain their confidence in it. 
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The owners of almost all the claims continued to do the annual 
assessment work necessary to hold the ground, either with the hope of 
selling out or finding someone to install machinery to test the creek. 

The cost of placing the necessary machinery on the ground in such Sugge.tion 

a remote district would be too great an initial expense for the individual ~~~b~:~ton 
holding only a 250 foot claim, e8pecially as the richness of the ground of claims. 

is an unsettl ed question. A company which could acquire from one to 
two miles of the creek bottom at a reasonable price would be working 
on a different basis. One pumping plant of sufficient capacity to dis-
pose of the underground water, or a well timbered bedrock drain, 
would serve for the whole workings. Diligent prospecting might 
reveal benches carrying good pay both on rim rock and in the over-
lying gravels, which, after the creek bottom had been worked out, 
could be mined by the hydraulic method. 

Lightning creek carries more water t han upper Duncan creek. It Lightning 
. f . creek. 

heads m the northern slopes o the Gustavus mountams, and flows 
through what appears to be a continuation of the main Duncan valley. 
About one mile from its mouth it emerges from a box canyon, some-
what similar to that on Duncan creek. Above the canyon, the creek 
bottom widens out to a broad flat .bordered with high gravel terraces. 

In pre-glacial times Lightning creek evidently discharged into the 
McQuesten river by way of Christal creek. The gravels on the right 
limit of the creek above the canyon occupy the old channel and contain 
very litt le clay. Sorr:e of the Lightning creek water still finds its way 
through them, and, rising to the surface near Christal lake, flows down 
Christal creek. 

The canyon on Lightning creek is Jifficult to work on account of 
the great flow of water and the immense blocks of rock which have 
fallen from the walls. The bedrock is composed of banded quartzite 
and quartz-sericite schists shelving with a sligh t dip across the stream. 
Its attitude and the nature of its surface is generally unfavourable as 
a receptacle for gold. 

Several shafts have been sunk in the creek bottom both above and 
below the canyon but without result, work being suspended in every 
case on account of water. 

Claims were staked on Forty pup, W illiams and ParC'nt creeks. 
Some development work was done, but no gold was produced. 

Parent creek has cut a recent channel through a rock bench border- Parent creek. 

ing on Duncan creek, and has formed a short canyon nearly lOO feet 



Ledge creek. 
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deep. The bedrock of this canyon has not been tested, although it 
appears to be under shallow ground. The old channel of Parent creek 
probably entered Duncan creek about half a mile furt.her up stream 
than the present one. A shaft has been sunk in the gravels over this 
old channel, but as it was found to be too deeply buried the work was 
abandoned. 

The rock bench, which rises to about 100 feet above Parent and 
Duncan creeks, is covered with a layer of gravels with well-rounded 
pebbles, mixed with clays and sands. They have a rough stratification 
on top, which suggests former flood plain deposits. 'l'hese gravels have 
been tested by several open cuts made through them to bedrock. No 
definite information regarding the gold tenor of the gravels could be 
obtained, the owners being absent, except in the case of one property 
where thfl prospects were said to be good enough. for hydraulic opera
tions. 

Ledge creek enters the south-east arm of Mayo lake on the east side 
at a distance of four miles from the end of the arm. About three
quarters of a mile from the lake the stream emerges with a low fall 

from a narrow rock gorge. Above the gorge the stream flows through 
a narrow canyon fur a distance of about half a mile. Beyond this 
point the valley widens out, but still presents a gorge-like aspect. 
Rim rock is seldom visible on this portion of the stream, being hidden 
by the loose material which slides at intervals from the hillsides. 

Discovery claim is situated immediately above the gorge and occupies 
the greater portion of the canyon. The bedrock consists of dark
coloured quartz, mica-schist and graphiti9 schist, with numerous inclu
sions of quartz. From six to twelve feet of loose, unfrozen material 
rest on bedrock. This material consists of boulders of diorite from 
the heads of the stream, fragments of schi~t, gravels and clay. The 
gold has sunk in"loose bedrock to a depth of about one foot. It is all 
coarse, the general run being about the size of dried peas, while 
nuggets weighing an ounce or more are frequently found. Most of the 
pellets of gold are coated with hydrated peroxide of iron, which gives 
them a dark brown colour. This incrustation on the gold is probably 
due to the decomposition of iron pyrites, small cubes of which are 
abundant in the bed rock. The assay value of the gold is $16.95 an 
ounce. 

Four men worked during fifty-five days on Discovery claim this 
summer, their average production being $25 a day each. 

Two claims above and two claims below Discovery were a lso worked 
this year with good results. 
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This constitutes practically all the productive ground on the creek. 
Above and below this portion the depth to bedrock is too great to 
allow the ground to be worked by open cuts, and underground water 
nterferes with drifting. 

As the creek bottom is narrow, there is often great difficulty in 
obtaining space on which to pile boulders when opening drains and 
cleaning up bedrock. 

Gold in paying quantities is said to be found on some of the benches. 
These benches can easily be worked after the creek bottom is exhausted 
of its pay. 

The creek has a steep grade, and the heavy rainfall ensures plenty 
of water for sluicing all through the season. 

Cascade creek, which enters the south arm of Mayo lake about two Cascacleereek. 

miles south of Ledge creek, is a small mountain torrent descending by 
a series of rapids through a narrow rock-gorge. The creek bottom is 
littered with large blocks of rock, which have fallen from the walls of 
the gorge. The material lying on bed rock is composed of well-rounded 
boulders of diorite and quartzite, fragments of schists and gravels. 

Dis0overy claim is situated about half a mile from the lake. Work 
was begun on thiR claim and a small quantity of gold was obtained, 
but freshets, resulting from the heavy rains during last July, interfered 
with mining operations. 

Steep creek enters the south arm of Mayo la.ke about eight miles Steep creek. 

from its southern end. It heads in a cirque carved out of the highest 
portion of the ridge bordering the lake on the west. The productive 
portion of the creek occupies a deep channel cut through rock-waste 
and glacial drift containing a good deal of clay. During low water in 
summer the stream is occupied in removing the material which is con-
stanbly creeping down the steep slopes. In time of flood the bottom 
is scoured out to bedrock in places. 

The bedrock is a compact quartz-sericite schist, weathered to a light 
brown col~ur. The dip is down stream at an angle of about 40 deg. 
This attitude of the bedrock with regard to the stream is preferred by 
the miners, because once the gold becomes deposited water action 
cannot remove it except by actually eroding down the rock. Glaciated 
boulders from various sources, gravels and sands, and a stiff yellowish 
clay overlie the bedrock. 
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Four men were working last July on claim No. 2 above Discovery. 
Bedrock was easily accessible, but as it s~arcely yielded wages the 
claim was abandoned. The gold from Steep creek is in small bright 
coloured particles of great purity. The assay value was $19.57 an 
ounce. A large quantity of black sand accompanies the gold. 

Edmonton creek heads in northward-facing slopes of the same rugged 
uplands as Ledge creek, but drains the larger area. It enters · Mayo 
lake about two miles from the eastern end. The principal country 
rock on the creek is a dark-coloured quartzite schist without marked 
slaty cleavage. Several diorite dikes cutting the schists are also eroded 
by this stream. The creek bottom is floored with a mass of well 
rounded boulders and angular blocks of diorite, accompanied by the 
usual gravel and clays. · 

During the early part of the summer four men worked on Discovery 
claim. Operations were commenced by thawing and washing down a 
frozen gravel bank which overlaid a low rock-ben0h beside the stream. 
This work was abandoned in favour of drifting, the latter being more 
economic11l. A bedrock drain was also commenced and other prepara
tions made for next summer's work. The prospects were said to be 
encouraging. 

Keystone creek is the largest of this group of small creeks. It he11ds 
in the Gustavus mountains and enters Mayo lake about five miles from 
the outlet. The lower portion of the creek occupies a deep and fairly 
well developed valley without, the gorge-like aspect which characterizes 
those just described. Rim rock is rarely exposed along the stream. 
The valley bottom is floored with a thick deposit of boulders and 
gravels, and considerable loose material clings to the slopes above the 
creek, near which a few shafts have been put down. Bedrock was 
not reached in any of the shafts, as the underground water interfered 
with a continuation of the work. It is doubtful if this creek can be 
worked by the open-!Jut method. The benches above the stream are 
easy of access and may yield good results, but they have not been 
prospected. The fall of the stream is five feet in 100. No gold was 
produced on this creek. 

Haggart creek is one of the principal tributaries of the McQuesten 
river. It enters the south fork of the latter at a distance of eighty
five miles from the Stewart river. It heads in high ridges near the 
north fork of the McQuesten, and occupies a very large winding valley 
with a flat floor. During 1898 several miners worked claims on Haggart 
creek, and are said to have sunk twelve shafts to bed-rock. From some 
layers of the gravel good pay was obtained, but very little gold was 
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found on the bedrock itself. Underground water cau~ed considerable 
trouble. Work in this creek is now abandoned. 

The bedrock on Haggart creek is principally a dark-coloured, quartz
mica schist. A diorite dike, cutting the schists, crosses the creek a 
short distance above Discovery. A highly altered and well mineral
ized dike, the nature of which has not been determin~d, also crosses 
the creek at the mouth of Dublin gulch, north of whic~ the country 
rock is a white bedded quartzite, apparently of later origin than the 
schists to the south. These quartzites continue northward to the north 
fork of the McQuesten. No gold is found in the streams which cross 
these quartzites. 

Dublin gulch, a small tt·ibutary of Haggart cre~k, enters on the left Dublin gulch. 

limit about twelve miles from the McQuesten. Work has been carried 
on here every year since 1898, but only two men were working here 
during the past summer. They were engaged on Claim 15 above Dis-
covery. The work consisted of washing out the gravels in t.he valley 
bottom by means of a small hydraulic plant. 

The surface gravels are here composed of small gr<tnite boulders and 
angular schist fragments with fine gravels. This is recent stream
wash, and carried fine colours of gold. The depth of this deposit is 
about six feet. Beneath this surface deposit lie two or three feet of blue 
clays with angular· pebbles, under which is a seam of about a foot thick 
of fine yellow gravels carrying gold. Below the gravels are from two 
to three feet of yellowish gravels and clay, evidently of glacial origin, 
which contain small particles of gold. These glacial clays rest on old 
creek gravels. No bedrock has been exposed. A trench about 200 
feet long and forty feet wide, cut down to the old stream gravels, has 
been worked out. The yield was small, amounting to about the wages 
of the country, which are $7 or $8 a day. 

The gold on Dublin gulch is fine and of a bright colour. The par
ticles are of a wiry form or in small scales. It is accompanied by a 
quantity of heavy white sand, consisting of rounded grains of s.heelite 
(tungstate of lime), from which it is difficult to separate the gold. 
There is also a run of flour-gold which is not saved in the sluice-boxes. 
It is possible that hydraulic mining could be successfully operated on 
this stream by a company acquiring a concession to cover the wholA 
creek. There is a large body of the deposits, both on the benches and 
in the creek bottom. The boulders being generally smal:, not many of 
them would require breaking. -The creek has a · fall of five to eight 
feet in 100, but the supply of water is scarcely adequate for hydraulic 
operations on a large scale. 

16-A-3 
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Highet creek. Highet creek is one of a group of creeks which drain the deeply 
dissected upland lying between the Mayo and the McQuesten valleys. 
The headwaters of the creeks on opposing slopes have cut back deeply 
on the watershed, leaving residual domes, the highest of which stand 
about 5,500 feet above sea level. The southward-facing slopes of this 
upland overlook a wid~ depression containing Minto creek and lake, 
also the heads ·of Bear and Moose creeks. The streams issue from 
narrow gaps in these slopes and flow across the bottom of the depression 
to Minto creek, which stream enters the Mayo river about ten milP.s 
from the Stewart. 

Highet creek flows in a southeasterly direction and joius Minto 
creek about two and a half miles below the lake, its entire length 
being about seven miles. At two miles from Minto creek the stream 
issues from a short canyon, the bottom of which is strewn with large 
blocks of rock fallen from the crumbling and receding walls that rise 
on both sides to a height, of about 250 feet. Above the canyon the 
creek flows through a narrow valley bordered by clay and gravel 
terraces which conceal the rim rock on which they rest. The head
waters of the creek are two small mountain-torrents, each carrying 
about a sluice-head of water. The one on the left limit is known as 
Rudolph gulch. The total f~tll from this point to Minto creek, a distance 
of five and a half miles, is 900 feet. 

Considerable deposits of drift material adhere to the slopes above 
High et creek to a height of 400 feet. These deposits consist of glacial 
clays and gravels, slide material due to the disintegration of the under
lying bedrock and sands and silt. Masses of this material slide at 
intervals into the creek bottom. The bedrock is mostly composed of 
a sericite schist resulting from quartz porphyry. The rock is very 
compact in places and has a well-developed cleavage. 

On the upper part of the creek several andesite dikes cut the schists. 
A small mass of granite has been exposed by erosion at the head of 
Rudolph gulch. Massive quartz-porphyry, only slightly deformed, 
occurs on the west side of the creek above the canyon. 

Although Highet creek was prospected during several seasons and a 
number of shafts were sunk in the creek bottom, it did not produce gold 
in paying quantities until this summer. Late in the autumn of 1903 
coarse gold was discovered on a rock bench opposite the mouth of 
Rudolph gulch. No discovery was allowed, on account of the proximity 
of the ground to discovery on Minto creek. The claims number from 
the mouth of the creek up, none of them being more than 250 feet 
long 
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Work was carried on, during the summer of 1904, on the benches un 
the right limit of four claims between 98 and 110. The lower edges 
of these benches are from one to twe~ve feet above the creek. The 
bedrock has a hummocky surface which rises with a slight incline 
toward the hillside. The upper edges have not been uncovered. 

The gravflls of the benches immediately above bedrock consist of Gravels and 

well-rounded boulders of diorite, quartzite, granite and andesite, and sands. 

slab of schist with rounded edges. 

Fine gravels and sand mixed with a stiff yellow clay fill the inter
stices between the larger fragments. Above these gravels is a layer of 
sandy clay in which fragments of schist from the country rock are 
embedded. These loose schist fragments have a parallel arrangement, 
probably due to the slow, creeping movement with which they descended 
the hillside. 

On claim 105, situated opposite the mouth of Rudolph gulch, a 
portion of the bench, to a distance of seventy feet from the creek and 
about eighty feet long, was worked out last summer. The inner face 
of the gravels was about twelve feet high. Water for sluicing was 
carried in a flume from a point a short distance up Rudolph gulch. 

As the gravels are frozen, stripping and ground-sluicing are done as 
far as possible in advance of the mining, so as to allow thawing action 
to go on. Fires are built against the gravel faces as the mining 
progresses. 

On beginning sluicing operations the tailings are allowed to go into Disposal of 

the creek bottom. When enough ground has been cleaned up, the tailings. 

tailings are piled on the bench. 

Mining will be carried on by drifting on bedrock when the deposits 
toward the upper edges of the benches become too steep. 

The gravels for a few feet above bedrock contain gold, but the 
principal source is from the bedrock crevices. The gold is of a rich, 
bright colour, the particles, as a rule, being water worn and smooth, 
but many of them are angular and wiry, and are found adhering to 

. fragments of schist or quartz. The yield of the benches averages about 
one dollar to the square foot of bedrock. 

The loose material which occupies the creek bottom is an unsorted 
mass of deposits similar to those on the benches. Attempts to reach 
bedrock in the creek bottom have not been successful, on account of 
underground water. 

16- A- 3! 
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A shaft which reached bedrock at a depth of twenty feet below the 
creek was sunk some years ago on claim 66. Gold in paying quantities 
is said to have been taken from ~his shaft, but underground water pre
vented further working. Above this point some of the claims are 
being grouped, and it is said that an effort will be made next season 
to work the creek bottom by means of a bedrock drain. 

The owner of Claim 56 has a small pump on the ground and intends 
to sink a nnmber of prospecting shafts across the creek during the 
winter. 

:Minto creAk. Discovery claim on Minto creek is situated about one mile below 
the lake. The valley is comparatively nanow at this locality and a 
few exposures of rim rock occur. The creek is about twelve feet wide 
and flows with a sluggish current through this portion of the valley. 
Gravel terraces, at various levels to a height of 350 feet, border the 
valley. Layers of fine silt and sands occur on all the terraces, overlying 
an unsorted mass of rounded pebbles, fine gravels, sand and clay. The 
pay ground on Discovery claim consists of the flood plains adjoining the 
creek. These flood plains or bars, about 1, 100 feet wide, have been tested 
to a depth of about eight feet and found to yield from three to five cents 
to the pan. Sluicing was done on a portion of the claim last summer, the 
water supply being taken from Mcintyre creek, a small stream on the 
left limit, carrying about a sluice head of water. 

The great difficulty in working this ground is to secure a sufficient 
head of water and enough fall for the disposal of tailing•, the elevation 
of the bars being only ten to fifteen feet above the creek. 

While this property could not be worked by the hydraulic method, 
it seems to be an excellent dredging proposition. The gold occurs 
principally as small, bright-coloured scales, and appears to be due to 
the concentration of the surrounding benches . 

• Good prospects are also obtained on the lower gm vel benches which 
border the lake. 

Some shafts have been sunk in the wide valley of M into creek below 
Discovery, but failed to reach bed rock. A wft blue mud, which rose 
in the shaft, was struck at one point at a depth of ahout lOO feet. 
All this creek, except the Discovery group of claims, is abandoned . . 

Some work was done on Eight creek and J arvis creek, two small 
streams on the left limit above Discovery. These streams cut through 
the high gravel terraces and have concentrated a small supply of gold 
from them, but not enough to pay wages. 
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J ohnson creek, which heads with High et, flows in the opposite .Johnson 

d . . . M Q . Th' d l . creek Irectwn mto <' uesten nver. ts stream was prospP.cte c urmg " 
1898-9. Several shafts were sunk in the creek bottom, but the usual 
underground water was encountered and the work was abandoned. It is 
the intention of some of the miners from Highet to test the benches on 
this creek 'during the winter. 

The workable portions of Ledge, Cascade and Steep creeks and the M.et.hod of 

canyon on Duncan are all shallow diggings. The mining is carried on mmmg. 

in the primitive manner and with the implements usual to remote and 
partly developed placer districts. Only the richest and most avail-
able ground is worked and the gold is not all saved. The method of 
mining is as follows : 

After ground-sluicing all the upper loose material to within a foot 
or so of bedrock, a timber dam, tht·ee or four feet high is built, across 
the creek at the upper end of the claim. A board flume, large enough 
to carry all the water in the creek, is fitted into the dam. This flume 
is generally about 200 feet long, but the length depends on the fall of 
the creek and the depth to bedrock. After the dam and flume are 
completed, an open cut which serves as a bedrock drain, is made in 
the creek bottom. This drain is started at such a distance below that 
it:; grade will strike bedrock at the lower end of the flume. After 
ample drainage has been secured for the bedrock, a line of sluice
boxes, C)nnecting with the flume for the water supply, is placed in 
position. The boxes are fitted with poie-riffies to save the gold, and a 
grade of eight inches is allowed to each box. 

Shovelling into the sluice, boxes is begun a little above the lower 
end of the flume, and a clearing is made on bedrock on which the tailings 
are piled. 'Vhen the clearing is large enough to allow good drainage, 
it becomes no longer necessary to handle the tailings. 

The large boulders are piled along the edge of the stream, those 
that are too large to handle being broken with sledge hammers or by 
fire. 

Loose fmgments of bedrock are put through tbe sluice-boxes and 
the soli.:l portions are carefully scraped. The boxes are generally cleaned 
up e\·ery three or four days. 

The total amount of gold produced by the Duncan creek mining Amount of 

di~trict during 1904 was estimated at $32,000. Of this amount, upper gold produced. 

Duncan creek contributed $15,000, Highet creek $10,000, and Ledge 
creek $7,000. 
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The gold was practically all produced on nine claims, and represents 
the work of abcut thirty men during sixty days. The season was 
unusually shortened owing to a late spring, heavy and persistent ram 
in summer and hard frosts which occurred early in SeptembP.r 

The total population of miners in the district in 1904 was about 
eighty. The greater number of these were engaged in doing assess
ment work on various creeks. 

The sluice-boxes on every creek in the district catch grains and 
pebbles of hematite; they are exceedingly smooth, of a dark brown 
colour, and many of the pebbles have fragments of red jaspilite adhering 
to them. Hematite also occurs as a brown sand, from which the gold 
has to be separated by " blowing." 

The miners are apt t.o apply the name " tinstone " to any dark, 
heavy and smooth pebbles found in the residues, and that name has 
been erroneously applied to the hematite pebbles throughout the Dun
can creek district. 

Native bismuth, in small rounded and flattened nuggets, is of common 
occurrence with the gold on Highet creek. 

Scheelite, in small water-worn nodules of yellowish colour, is caught 
in ·quantity in the sluice-boxes on Highet creek. The white sand 
which so often accompanies the gold on Dublin gulch is composed o£ 
rounded grains of this mineral. 

Zinc-blende, with which is associated a small quantity of copper 
pyrites, occurs at Discovery claim on Duncan creek. This ore is 
exposed on the canyon wall below the falls, and occupies a vertical 
fracture in the schists. The ore body is about two feet wide and con
tains traces of gold. 

A deposit of stibnite occurs on a small stream flowing into the 
Stewart river, about five miles above Gordon landing. The ore, which 
is associated with quartz, is deposited in the fractures of a thrust-fault 
in the schists. 

Only a small amount of ore is exposed. It contains gold to the 
value of $1.40 per ton, 

An important quartz ledge occurs between the heads of two small 
streams, known as Twenty pup and Forty pup, which flow into Dublin 
gulch, a tributary of Haggart creek. 
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This quartz ledge outcrops on a sloping hillside about 500 feet below 
a mass of granite, and ca,n be traced along the surface for a distance 
of 600 feet. 

The granite and the quartz-lead both cut the country rock, which is 
a quartz-mica schist, with a strike north-east and a dip toward the 
west, or down hill, at an angle of about 40 deg. 

An open cut, eight feet deep at the upper end, has been made on 
the surface, exposing the ledge for a width of twelve feet. The 
extreme width of the ledge is unknown. 

The ledge or lead is composed of a number of vertical stringers of 
quartz, two to four inches wide. Between these stringerR are portions 
of the country rock. 

The quartz is impregnated with arsenical pyrites, is much weathered, 
and portions of its surface have a granular or pitted appearance. Its 
prevailing colour i'J green, due to a thin coating of a hydrous-arsenate 
of ferric iron. Occasional small specks of free gold, which appear to 
have weathered out from the pyrites, are visible. About 100 feet 
below the vein, a tunnel has been driven about forty-five feet into the 
hillside, with the intention of tapping the lead, but is still in the 
country rock. An assay, from samples taken over about six feet of 
the vein exposed in the open cut, was made by Mr. Connor, of the 
Geological Survey, and gave gold to the value of $10 to the ton. 

In addition to the claim known as the "North Star," on which the 
above work was done, eight other claims have been staked on the 
supposed extension of the ledge. 

Several quartz veins occur at the head of Highet creek and on 
Rudolph gulch. Some of them qontain no gold, but a sample from 
one vein, which carried a little arsenopyrite, yielded gold to the value 
of $2.60 per ton. 

No development work has been done at this.locality. 

Our knowledge of the bedrock geology is far too incomplete to afford Origin of 

a sufficient foundation of facts in an inquiry as to the source of the placer gold. 

gold. 

Diligent search in this district has, so far, failed to reveal free gold 
in the quartz or in the country rock, but many quartz veins and 
stringers have been discovered, which, when assayed, show traces of 
gold, and often as much as $7 or $8 to the ton, but none of payable 
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value. Fragments of vein quartz and schist~, with particles of gold 
attached to them, are of frequent occurrence, showing conclusively 
that they are of vein origin or from impregnated zones. 

The wiry and angular appearance of the gold sometimes found in the 
placer deposits indicates a local source. 

On Highet creek and on Dublin gulch it is believed that the gold 
has its origin in the drainage basins of these streams. On Ledge creek 
the evidence points the same way, but it is not so conclusive. On 
Dun::an creek the gold has suffered greatly by attrition, is much water
worn, and contains no quartz. But this stream has a large drainage 
basin -with steep grades, and sufficient causes have been at work to 
reduce the gold to its present state without precluding its local origin· 

The fine gold in the benches of wide valleys and in the river bars 
has its source, in all probability, iu an older drainage system, and, 
having been carried by ice and water in company with gravels, has 
become finely divided by the time it reached its present destination. 
It is generally well understood by miners and prospectors that the 
present concentration of gold in placer deposits is due to the slow 
wearing and carrying away of immense quantities of bedrock, and that 
the gold, being indestructible and so much heavier than the material 
that contained it, slowly accumulated. 

Yet surprise is still often expressed that, in a country so rich in 
placer gold no payable quartz is found, or, if quartz leads are found, 
they are so frequently barren. It should be further understood that 
the visible amount of bedrock worn away, that is, the amount which 
has been removed to make the present valleys, did not furnish all the 
gold, but that hundreds, probably thousands, of feet above that have 
been eroded. The question of time, which enters into all geological 
problems, is so profound that to many individuals the source of the 
gold will forever remain a mystery. 

While, hitherto, prospecting has not revealed any payable quartz 
veins, it is by no means implied that they do not exist. The amount 
of bedrock expo;;ed to the prospector's view i'l very small, and is only 
seen a t intervals in such places as canyon walls, here and there on 
streams, or on a few ridges above timber line ; everywhere else, it is 
concealed beneath the forest covering, the moss and the drift. Another 
adverEe factor is the shortness of the season during which the ground 
is uncovered by snow and prospecting for quartz can be carried on. 

Pro pccting. In consequence of the reverses met with by the miners on lower 
Duncan creek, and the Tanana stampede of this year, which drew many 
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of them to Alaskan territory, no prospecting for new creeks was done 
last summer, and no new discoveries were recorded. 

The experience of. the miners during the last few years has given 
them a better knowledge of the conditions peculiar to the country and 
the kind of ground most likely to afford good pay. 

T::e gold bearing rocks are widely dist.ributed , and a great deal of 
the country underl.ain by these rocks is still unprospected. 

To work to advantage in this country the prospector should be 
equipped with at least one year's outfit of provisions and clothing. 

Freight from Dawson is delivered by the steamer Prospector at Mayo 
or Gordon, on the Stewart river, at the rate of ten cents a pound. In 
winter this freight is delivered on the principal creeks at from three 
to six cents a pound. During summer the rate is fifteen cents to Dis
covery on Duncan creek, or eight cents to H ighet creek. There are 
stores at Mayo and Duncan creek where clothing and provisions may 
be purchased. 

An excdlent road, with good grades, suitable for either summer or 
winter travel, was located and partly cut out this summer by Messrs. 
Gordon and Daddson from Gordon to Duncan creek, a distance of 
eleven mile~. If a bridge were built over the Mayo river at the outlet 
of Mayo lake this road could be continued at a small cost over the low 
divide to Duncan creek near Beliveau creek. The distance then to 
Duncan creek would be only fifteen instead of twenty-four miles hy 
the Mayo road to the same point. 

P.ack animals can be uaed to advantage over most of the country. 
Fodder is plentiful on the creek bottoms and on the benches, and in 
many localities hay can be stored for winter use. 

Loaded boats or canoes can be polcd and tracked up the McQueflteiJ 
river to the McQuesten lakes. 

Miners working in the vicinity of any of the lakes can keep them
selves supplied with fresh fish without much trouble. These lakes are 
all stocked with an abundance of salmon trout, whitefish, pike and 
grayling. 

1\ioose are numerous in various parts of the district, and are Moose. 
depended on as a regular source of food. 

In addition to these, but not to be depended on for a regular food 
supply, are the caribou, brown and black bear, and aboYe all, the 
mountain sheep. 
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An adequate supply of white spruce timber of a size sufficient for 
mining and building purposes can be obtained almost anywhere in the 
d istrict. 

Especially fine groves of this timber were seen on the alluvial fl~tts 

of the Stew art river, on the north shore of Mayo lake near the eastern 
end, at ~he mouth of Duncan creek and at the mouth of Haggart 
creek. In these groves are many trees of twenty inches diameter , 
with individuals as large as t.hirty inches in diameter. 

A few small groves of the black pine (Pinus Murryana) were 
obsP.rved on the benches above Mayo river, on the shore of Minto lake, 
and on the south arm of Mayo lake. The pine is small, none of the 
trees being more than nine inches in diameter. 

Timber line was estimated to be from 4,250 to 4,500 feet above sea 
level. The balsam fir was the only species represented at that elevation. 

NICOLA COAL·BASIN, B.O. 

By Dr. R . W. Ells. 

In accordance with instructions, I left Ottawa on June 26 with my 
assistant Mr. R. A. A . J ohnston, of this department. Reaching Ram

. loops, a day was spent in examining the coal outcrops south of that 
place, (described by Mr. J. McEvoy in the report of Dr. G. M. Dawson, 
for 1894, pp. 168-169) and the rocks at the Iron Mask copper mine. On 
J uly 1 we proceeded by the stage road to Coutlee, which is situated 
about one mile west of the forks of the Cold water and Nicola rivers 
and near the principal coal outcrops of that district. 

The areas more particularly under examination during the season 
are known as the Nicola and Quilchena coal-basins. They lie to the 
south of the Canadian Pacific railway and a re at present reached by 
the stage road from Kamloops to Nicola lake and thence out to the 
railway again at Spence's Bridge station. The eastern or Quilchena 
basin is about fifty miles from Kamloops, while the lower or Ten Mile 
creek basin, which is the western extension of the Nicola basin proper, 
is thirty-six miles from Spence's Bridge. 

The rocks of the area have been described m considerable detail 
by Dr. G. M. Dawson in his first report on the district, 1877-78, and 
in his later report, 1894. They are divisible into two groups, volcanic 



BELL.] SUMMARY REPORT 43 A 

and sedimentary, the former consisting in large part of diabase, porphy
rite, rhyolite, andesite, felsite and agglomerate, with which in places 
large masses of granite of later date occur. The sedimentaries, com
prise conglomerate, sanrlstone and grit, shale and beds of coal, which 
are partly a lignite of fair quality as at Similkameen, but in other places 
pass into the bituminous variety, as in the Nicola valley, and form im
portant deposits of great value. 

The volcanics occupy the greater part of the country between the Volcanics. 
line of the Canadian Pacific railway and the Nicola river from Kam· 
loops to Spence's Bridge, and extend for some miles south, in the direc-
tion of Princeton. In places, these rocks display a schistose struc-
ture, owi~g to later crustal movements which have also affected the 
sandstone and associated coals, and produced fault(of considerable 
extent, more 'especially in those portion& near the contact with the 
volcanic rocks. 

The name "Nicola series" was given by Dawson to the volcanic Nicola and 
~ Coldwater 

portion, and "Cold water group" to the rocks of the coal basin. To groups. 
the north and west, other volcanics are found which were regarded by 
Dawson as newer than the rocks of the coal formation, since in places 
t hese were found as overflows upon the latter. Of these newer volca-
nics there is no direct evidence of their presence in the area under 
discussion. 

The elevation of Nicola lake is given by the C.P.R. as 2,127 feet, Elevation. 
and that of the valley, in the vicinity of Coutlee, is given by Dawson 
as about 1,830 feet above sea level. The surrounding hills rise from 
J ,500 to 2,000 feet and in some cases, as in Iron mountain, to over 
3,000 feet above the valley. This mountain, which is situated a short 
distance south of the forks of the Cold water and Nicola rivers, is stated 
to have an elevation by aneroid (Dawson) of 5,280 feet above the sea. 

The statements made in the earlier report (1877-78) as to the age Dr. G. ¥· 
f h l . k f h' d ' . d'fi d . l l Dawson s o t e vo cam.:: roe s o t IS tstnct were mo 1 e m t 1e ater report report. 

(1894). Thus, in the map accompanying the first report, part of these 
rocks are coloured as of Tertiary age and part as •rriassic, while in the 
map accompanying the later report they are all regardeil as of Trias-
sic or Lower J urassic age. Some confusion has resulted from the 
statement that certain portions of the volcanic rocks are newer than 
the sedimentaries, and as a consP.quence several coal companies, acting 
on the suggestion made in the earlier report, are working on the hypo-
thesis that by boring though the volcanic rocks which surround the 
Nicola basin they will reach, at some depth, the sandstone and coals 
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which are there exposed. This contention, however, is not maintained 
by a careful reading of the text in the reports in question; since, if 
the volcanics are of Trias<>ic age and the co<1ls and associated strata 
are of Tertiary age, the latter must of necessity be of later date than 
the former. Moreover, the sandstones are seen to rest upon the vol
canics at a number of points around the coal b asin. 

Limestone. With the rocks of the Nicola series (volcanics) are a~sociated small 
areas of limestones which are partially altered but which have appa
rently been deposited upon the volcanics. 

Fossils. These contain traces of fossils such a:> crinoids and shells, but speci-
mens are rare. The general aspect of these, however, wo!lld assign 
them to a position beneath the coal bearing t•ocks. From this evi
dence, therefore, it may be assumed that any attempts to reach the body 
of the Cold water sandstones and shales by boring through the surround
ing volcanics will be fruitless. 

Conglomerate. In so far as the rocks of the Nicola (Yolcanic) formation were 
studied, they appear to present great similarity in character over a 
large area, and certainly underlie the sedimentaries throughout their 
entire extent. This is seen ir; the composition of the conglomerates 
and gt·its which are exposed at intervals around the basin and which con
tain pebbles of the underlying volcanics; and is also shown by the 
fact that in several places, where contacts with the volcanic rocks are 
exposed, the sedimentaries rest unmistakably on them. Some of 
these conglomerates, as on the upper Ooldwater, have a thiclme:;s of 
several hundreds of feet and form masses of considerable extent. In 
many places, however, the conglomerates are interstrati!;ed with the 
grits in the lowest exposed portions of the series. 

Coal Basins 
of Nicola 
valley. 

In the course of the work it was found that the possibly productive 
coal areas of the district could be arranged roughly into four groups, 
VIZ. :--

1. That of the Lower Nicola or Ten Mile creek basin, about three 
miles below Ooutlee. 

2. That of the Coal gully, containing seveml seams, one of which 
has been opened up and mined locally for some years. 

3. The Ooldwater seam about a mile and a half to the east, where 
one seam is exposed in two outcrops on the bank of the stream at an 
interval, between the two exposures, of nearly a fourth of a mile. These 
two are sometimes known as the Garesche-Green area. 

4. The Quilchena basin, which is entirely separated ft-om the others, 
and distant about ten miles to the east. 
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The lowest, or Ten Mile area, has also an outcrop on the south side 
of the Nicola, on what is known as Lindley creek, where a thin and 
badly broken outcrop of coal is exposed on the bank at an elevation of 
about 500 feet above the river flat. 

These areas were all cat·efully examined, and the extent of the coal 
bearing rocks mapped. The probable extension and value of the con
tained coals were estimated as closely as possible. 

Other areas of supposed coal lands have been taken up on the high Supposed coal 
areas. 

ground to the west of the Cold water along the road to Mclnnis ranch. 
The rocks in this area are all volcanics of the Nicola seriel', but upon 
the sul'face, at several points, there are small patches of basa.l sandstone 
and grit, practically an arkose. These patches do not, however, repre-
sent part of the coal basin proper. Boring operations are now in 
progress at several points to demonstrate the idea that the coals will 
be found beneath these volcanic hills. 

Great difficulty was found in atTiving at accurate conclusions as to Drift and 

h 1 d d
·cr . denudation. 

t e actua extent an value of the several coal seams at Juerent pomts, 
owing to the heavy mantle of drift, chiefly boulder clay, with sands 
and gravel in places, which covers the surface of the country, not only in 
the level portions of the basin but reaching to the higher elevations of 
the surrounding hills. The denudation has been very heavy and rock 
outcrops at·e few. Thufl, on the Coldwater river, which rises about 
t hirty miles to the south, and joins the Nicola about one mile and a 
half east of the village of Coutlee and seven miles west of the foot of 
Nicola lake, the only outcrops of rock, in the coal basin proper, are seen 
at the big bend about two miles above the forks with the Nicola. Above 
this the banks are often high, but consist entirely of clay. The coal 
rocks are apparently cut out about two miles further up stream by the 
converging areas of volcanics on both sides. Thence up river, for 
some miles, the rocks on both sides are vole mics, partially dia[;ase, to 
near the Sixteen-mile post on the road, or eighteen miles from Cold water Rock cf the 

forks. Here, detached areas of ·a coarse conglomerate, made up of qoldwater 

debris of the underlying volcanics, in a grayish gritty paste, form a nver. 
somewhat prominent ridge with a dip N. 80° E. < 400-60°, but no 
shale was observed in connection with this outcrop. These rocks 
appear on both sides of the river. Some reported shale outcrops were 
examined in the vicinity, but proved to be dark coloured crushed 
volcanics. Similar crushed volcanics are seen in a large gully on the 
west side of the river, about a mile aboYe Olsen's house. 

About three miles above this, and near K ing's place at the Eighteen Shale out' 

mile post, several exposures of black carbonaceous shales are seen on the crops. 



Outcrops 
north of the 
Nicola. 

Ten Mile 
creek. 
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west bank of the Coldwater, underlaid by heavy bands of a rkose grits 
with conglomerates, the latter holding large pebbles of the volcanics. 
In the bed of the stream, these rocks contain several black silicified 
tree stems, and in small seams of coal and shale in the west bank, 
which have been opened for a short distance by short drifts, plant 
stems are recognized. The coal seams are of no practical importance 
and the so-called sands tones are the basal beds of the formation resting 
on a small outcrop of volcanic rocks, and dipping both to the north 
and south. 

About two miles above this, there is another small outcrop of arkose 
beds resting directly on volcanics, with a dip of N. 40° E.< 15o, which 
show for a few feet only, and also contain silicified tree trunks. The 
rocks on both sides of the river are volcanics and the sedimentary 
deposits are very limited and newer. On the hill sides, and even near 
the summit of the hill ranges, sandstones are reported as occurring in 
patches, sometimes of considerable extent. These were not examined, 
but they may possibly occur, as in the case of similar patches on the 
mountains north of the Nicola, above Coutlee. In some cases the rocks 
which are called sandstone by the prospectors have proved, on exami
nation, to be a grayi~h diabase, while the accompanying so-called shales 
are crushed volcanics. Specimens of reporteJ coal from some points 
have the aspect of a black, impure manganese ore. 

This occurrence of sedimentary rocks on the mountains has been 
noticed at a number of points surrounding the Coldwater-Nicola basin. 
On the hill range between Nicola lake and Cout~ee, outcrops of arkose 
sandstone were observed at several points, and on the south flank, but 
near the crest of the ridge, three miles west of N icola lake post·office, 
small areas of shales, associated with dolomitic limestone, are found. In 
these shales, fossils such as ammonites and shells occur, and a number 
of specimens were collected for determination at this office. The asso
ciated rocks are apparently older than the sands tones of the coal basin. 

On the Nicola river, between the foot of Nicola lake and the mouth 
of Ten Mile or Guichon creek, no rock outcrops were seen. The valley 
is filled entirely with drift material comprising clays, sands and gravel. 
The thickness of these deposits is very great, since borings to a depth 
of nearly 300 feet have failed to reach the underlying rock. On the 
Ten Mile creek, no rock outcrops are seen, or but rarely, till we reach 
the Eight Mile creek, which is about nine miles from the junction of 
this stream with the Nicola. At a· point about midway, however, shales 
and sandstones of the coal formation are exposed on the east side, a few 
rods from the bank of the stream, and show that the area is probably 
underlaid throughout this distance by t,he rocks of the Cold water form-
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ation. On the south side of the Nicola, on Lindley creek, a ·narrow Lindleycreek. 

basin of these rocks already referred to extends up the stream for a mile 
or more and contains coal which outcrops in a small but irregular 
seam at an elevation of about 500 feet above the river valley. A short 
distance above the . outcrop, the sedimentary rocks are cut off by the 
volcanics of the mountain against which the former appear to rest. 

The lenath of the main coal basin of the Nicola-Ooldwater area, from E xtent of 
o . 1 k h l l' . h 0 ld t . th coal basins. the foot of N1cola a e tot e sout 1 1m1t on t e o wa er, m a sou -

wet~t direction, is about ten miles, and the greatest breadth is about 
t h ree miles. The western portion, from the forks of the Cold water to 
the volcanics of Ten Mile creek or Lower Nicola, is about five miles, 
with an extension, north and south, along the creeks of about ten miles. 
The length of the eastern or Quilchena basin is about seven miles 
from north to south and the maximum breadth apparently about two 
and a half miles. 

At all these places, the sedimentary rocks composing the coal basins Fanhs. 

rest directly upon the volcanics, without indication of any overflows. 
At several points there are well indicated lines of fracture, which have 
evidently been caused by movements subsequent to the period of 
deposition and hardening of the rocks affected, and in several cases 
the coal seams are broken across abruptly. 

The bes,t natural section of the coal-bearing strata is seen in what Section. 

is called the Coal gully, a small stream and ravine situated about one 
mile and a half south of the forks of the Ooldwater. Other sections 
are exposed at the big bend of the Ooldwater river, where the coals of 
that stream outcrop, along with a considerable thickness of yellowish, 
gray sandstone ; on the upper part of Hamilton creek east of the !'oad 
crossing from Nicola lake to the Aspen Grove or Princeton road; and 
in a gully north of Nicola lake post-office, a short distance west of the 
Mill-stream (also called Olapperton creek). Additional information has 
been afforded by two boreholes sunk in the Nicola-Ooldwater area, one 
near the Ooldwater river and the other about two miles east, on the 
bank of the Nicola river, neither of which, however, reached the base 
of t he formation, but passed through several hundred feet of sandstone 
and shale with several thin seams of coal in the Ooldwater boring, 
while in the Nicola hole the sandstone was largely replaced by conglo
merate. In the former boring a seam of coal was reported at 190 
feet, thus :-

ft. in. 
Slate .. . ............. . ......... . ... . ...... . ...... . ...... .. . 1 6 
Coal. ...... .. . . .. . .... .... .. . . . ..... .. ...... ... .......... 3 8 
Sandstone, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 G 
Coal. .... .. ............ .. .... . .. .. ... . ........... .. . .. ..... 1 4 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 8 
Coal... . .. . .... .... .. .. .. .. .. .. .. ... .. .. .. .. . .. .. . .. .. 0 7 

Coal. ................. · ........... .. .. .. .... 5 7 

Boreholes 
1891-93. 
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In the Nicola boring the seam was struck at 137~ feet and was as 
follows :-

Shale .. ... . . . . . . . . . . . . . . . .. . . . . . . ....... ... . 
Coal . ... . .... . . . . . .. . .. . .. . . . . . . . .. .. .. ........... . 
Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . .... . ......... . 
Coal ........... . .... . .. .... ............ . . . . ..... . . .... .. 
Slate . . ....... . ... . .. ... . 
Coal. . . ....... . 

Coal ...... 

ft. in. 
8 6 
0 8 
1 1 
0 6 
0 4 
4 4 

5 6 

Borings(1904). While the aggregate of coal in each of these borings is about the 
same, it will be noticed that in the Cold water boring the thick portion 
of the coal is at the top, while in the Nicola hole it is at the bottom. 
Whether this feature is due to change in the character of the seam, 
both representing one and the same, or whether it indicates two 
distinct seams of practically the same thickne3s is not determined, and 
it would be very desirable that other borings should be made in the 
immediate vicinity to settle the question. Unfortunately, of several 
borings made during the season of 1904, none succeeded in penetrating 
the drift, and as the underlying rock was not reached, no light was 
afforded as to the structure of this part of the basin, other than that a 
considerable area has been largely denuded, owing to the action of the 
two streams already mentioned. 

Around the margin of the coal basin, high hills of volcanic rock rise on 
all sides. On the north, between Nicola lake and Coutlee, these reach an 
elevation of over 2,000 feet above the river valley. The rocks consi -t 
of diab~se, porphyrite and occasional small areas of granite, and con
tain small showings of copper and iron ore. On the summit of these 
ridglls small isolated patches of sedimentary rocks, which sometimes 
contain remains of plant stems in a coarse gritty or arkose paste, are 
occasion.ally seen. 

Limestone. They indicate that the volume of these sediments was at one time 
very great and that the areas which occur along the Nicola and Cold
water rivers now represent the portion remaining from the erosion of 
many hundreds of feet of sediments which, at one time, p:-obably filled 
the valley. On the road over the hills to the west of the Cold water 
in the direction of Mclnnis ranch, similar patches of arkose rock are 
found, as also small areas of limestones, which rest on the volcanics. 
On the road south east to Princeton, the limestones also outcrop at the 
Nine-mile post, which is the highest point in this direction. These are 
similar to the limestones described by Dr. Dawson as occurring on the 
ridges east of Quilchena creek. They contain obscure forms of fossils, 
and the rock is somewhat shattered, though not changed to a crystal
line limestone. 

I 
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The volcanic rocks of the district contain small deposits of copper Copper. 

and iron ores at many points. Opposite Coutlee several openings have 
been made in the face of the hill to the south, but the quantity of 
either mineral in this area appears to be insignificant. Two principal 
areas, however, exist which are known as the Aspen Grove camp and 
the Aberdeen. The former is on the road to Princeton and is about 
twenty miles south-east of Coutlee, the other is on the west side of the 
TenMile creek about ten miles from the post road to Lower Nicola. The 
ores and associated rocks have been carefully examined, principally by 
Mr. R. A. A. Johnston, and will be described later. On the summit 
of the range north-east of Coutlee a small deposit of specular ore was 
opened several years ago but found to be irregular and of but small 
extent. On the summit of Iron mountain also small irregular veins 
of similar ore were observed, but the observed quantity did not appear 
to be of economic importance. A small and irregular deposit was also 
seen on the north flank of the hill south of CotJ.tlee. The ore is spec-
ular but the occurrence is unimportant. This seems to be the prin-
cipal variety of iron ore seen in the district. 

THE COAL GULLY ROCKS. 

(Garesche.Green area.) 

The most interesting series of outcrops in the Nicola basin is found The.Coal gully 

in what is called the Coal gully, a ragged ravine which cuts the face sectwn. 

of the hills west of the Cold water and about a mile south of the forks 
with the Nicola. The rise of the hill is steep; the elevation at the top 
of the main gully, in a distance of 35 chains, being 400 feet above its 
mouth on the flat area west of the river, while, in the next 35 chains, 
to the contact with the volcanics, there is a further rise of about 350 
feet. A small side gully comes in from the west at the mouth of the 
main gully, and on both of these the rocks are well exposed. 

On the Coal gully proper four coal seams are displayed, with inter- Four coal 

stratified beds of grayish sandstone and shale, with some conglomerate. !~~;~s~~. 
On the Ride gully there is a contact of the shale with the volcanics ten 
chains south-west of the junction with the main gully, the rocks in 
this portion being principally shales, gray, brown or black and carbon-
aceous. 

The section given by Dr. Dawson in his report for 1877-78, pp 124-
125, of the rocks of the main Coal gully is as follows, beginning at the 
upper end of the ravine. ' 

16- A-4 
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ft. m. 
Soft yellowish sandstone in thin beds . . . . . . . . . . . . . . . . . . . . . 32 0 
Coal , laminated, rather soft. . . . . . . . . . . . . . . . . 15 4 

Section by Dr. Sandstone, rather soft with some shale . . .. . . . . 89 0 
G.M.Dawson. Coal............. . ....... . . . . . . . . . . . . . . . . .. . . . . . .. 5 4 

Sandstone, with a considerable thickness of shale at the lmse 141 0 
Coal, about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
Sandstone, generally in th in beds.:. . . . . . . . . . . . . . . . . . . . . . 136 0 
Coal, about.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 

This gully was examined during the past season and a survey was 
made from the mouth at thtl junction of the small side gully to the 
contact with the volcanics. This section may be divided into two parts, 
of which the upper, from the top of the main ravine to the contact of 
the grits with the underlying rocks, shows no coal. 

At the upper part near this contact the outcrops of the coal forma
tion consist of grayish grits and fine conglomerate which dip N. 4 o E . < 
65°. These sweep round in a few yards at the small stream and dip 
N. 40° E. same angle. The actual contact with the diabase is not seen 
here, there being a concealed interval of about fifty yards. 

Rocks of ttlte . On the stream in the gully, flaggy yellcwish-gray sandstones dip like 
upper sec ton. 

The lower 
section. 

Section on 
Coal gully. 

the last and extend down st-ream fot• seven chains. Here the gully 
runs out on the fiat, but ten chains to the north-east the gully again 
begins and has a depth of about eight feet, in which a small section of 
Bhales and sandstones is exposed. The upper pat·t of this section shows 
fine-grained grits and conglomerate, dipS.< 35". At fifteen paces the 
angle increases to 55°-600, and at twenty paces more the dip in carbona
ceou~ shales is S. 12° W. < 35°. At fifteen paces further, grits and fine 
conglomerates dip S. 38° W. < 400 indicating a syncline in this portion 
of the section. Below this the gully runs out on a flat and no outcrops 
are seen to the head of the main gully about fifteen chains north. The 
structure of the upper portion is therefore synclinal and of the other 
portion to the hr~ad of the main gully probably anticlinal. The descent 
of this p3.rt of the section is, by aneroid, 320 feet. 

The second or main gully has a length of about thirty five chains in 
a nearly north direction. It is rough and deep, with abrupt walls cut 
in part through rock and in part through boulder clay. In this section 
coal is seen a t six points, but of these probably the three lowest outcrops 
are on the same seam. Fmm notes of the survey the following descrip
tions may be given. 

The lowest part of the gully, for a distance of fifteen chains from the 
mouth, rises quickly, displaying, for the most part, yellowish-gray grits 
and sandstone with some bands of fine conglomerate, showing in places 
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much false bedding. The dip varies considerably, and ranges from S 
80o E. < 12° at the lower part through N ., to N. 60° W. < 15°-20°, 
S. 7 oo Vv". and N. 20° W. < 15 o to the outcrop of the first coal. An 
anticline is apparent in the lower portion, the beds on the west side of 
the creek dipping S.W. < 12°-20°. While the dips are generally low, 
the beds are somewhat disturbed. 

Thirteen chains south of the mouth of the gully the fi rst outcrop of Faulted coal 
seam. 

coal is seen on the west side about forty paces distant from the brook. 
An opening made here shows the presence of a fault which cuts off the 
coal sharply at this place, with a direction of about N. 30o W., the 
western wall being sharply defined and consisting of grayish grit. The 
coal at the east of the fault dips N . 60o E. < 13°, The beds in the 
upper part of the hole are somewhat crushed. The elevation of this 
place is about 200 feet above the mouth of the gully. 

On the east side the same bed has been opened up by a drift driven 
along the coal to a distance of eighty-five feet, starting at about fifteen 
feet above the bed of the brook. A section of the coal, as measured in 
the tunnel, gives: 

Sandstone forming the slope of the hill above :-
ft. in. 

Coal . .. ... .. . .. .. . '" .................. . . .. . . . . . . . . . . . . 5 0 
Shale parting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
Coal. ...... . . . . . . . . . . . . . . . . . . . . . . .. . . ...... . .. .. ..... 13 6 

Coal seam 
No.l. 

The dip varies considerably. A short distance in the tunnel, where Tunnel in 

a small side drift has been made to the south, the dip of the coal, which coal. 

here has a shale parting of two and a half feet, appears to be N. 70o 
E. < 15° and S. 80o E. < 15°, showing a low fold. These outer beds 
may, however, be somewhat crushed, as they form the eastern slope of 
the gully. The coal at the enlrance to the drift is also crushed 
Below this coal there appears to be about 175 feet of the grayish 

8 andstone. At the inner end of the tunnel the dip of the coal, as 
nearly as could be ascertained, is N. 70° E. < 100, and the drift cuts 
obliquely across the coal bed starting from the bottom, and at the 
inner end reaching the roof. The coal itself appears to be of good 
quality, yielding large blocks, and has been mined for several years 
for local consumption. Its extension eastward cannot be traced at the 
surface, but it probably underlies the hill to the east, which we may' 
call Coal Gully hill. It appears to be the lowest seam in this area, 
and should underlie to the north-east the flat west vf the Ooldwater, 
unless it has been removed by denudation, a point which can only be 
proved by boring in that direction. 

16-a- 4t 
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On the west side of the gully the coal outcrop at the fault apparently 
represents the west side of an anticline, which extends a few degrees 
east of south along the lower part of the ravine, the opposing south
west dip being seen at several points. A third outcrop, three and a 
half chains south of the tunnel on the east bank, may represent a st ill 
further extension of the same seam. The dips along this part of the 
section show considerable divergence, and may represent additional 
faults or a diFJturbed anticline. 

About eight chains south of the tunnel another seam outcrops on 
the east side of the gully. The roof appears to be of shale and shaly 
sandstone and the outcrop as measured gave at the top :-

Coal . . ...... . ..... . . . ... ............ . ..... . ...... . . . . .... . 
Shale. . . .. . . . . . .. .... . . . . . .. . .. . .. . .. . . . .. . .. . . . . . 
Coal........ . .. . .. .. .............. . .. . .. .. . ..... . . . 
Shale. . . .. .. . . . .. . .... . ..... . . . ...... . . . ..... . .. .... . . . 

This may be styled! Seam No. 2. 

ft. in. 
5 5 
4 0 
3 4 

Owing to the bed of this stream and the sides of t he gully being 
much encumbered from the sliding down of the banks, the exact 
measurements of these seams are difficult to determine in some places. 
The dip of coal No. 2 appears to be south-east <15,-20°, and a short dis
tance above, on the brook, the overlying shales dip south < ] 5,, show
ing a sharp change in direction, which may indicate the further exten
sion of the anticline noted on the lower part. Some exploratory work 
has been done on this seam, but the sides have fallen in, and but little 
can be ascertained as to the exact nature. 

Above this point the course of the gully inclines to the south-east, 
and four chains further there is another outcrop of coal on the east 
bank, which appears to measure 17 to 18 feet, capped by gray, marly 
shales with a dip of S. 55, E. < 20. o This may represent the upper 
seam of Dawson's section which he gives as 15 feet 5 inches, underlaid 
by sandstone. Of the details of this seam and its extension, nothing 
can be said, very little work having been done at this place. It may 
be styled Seam No. 3. 

Further south, near the head of the main gully, a fourth seam is 
exposed on tbe east side with thin bedded sandstone, showing a thick
ness at the outcrop of about three feet, the lower part being concealed 
in the bed of the stream. No work has been done at this place, and 
it is apparently not included in Dawson's section. This part of the 
gully is shallow and may not have been excavated at the time of his. 
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visit. The dip of the seam appears to be slightly to the north of east, 
and the sandstone a short distance below dips N. E . < 20°. It is pos
sible that a small outcrop along the road to the south-east may repre
sent the extension of this seam, which may be styled Seam No. 4. 

The structure west of the head of the gully, in the direction of the Measu
1
reds 

concea e . 
section exposed in the upper portion, is probably an anticline, and if 
seams occur on the west side, they are concealed by drift. Without 
boring or heavy trenching no definite information can be given as to 
such extension, and it is possible that in this area the several seams 
described on the lower portion may be cut out by faults which appar-
ently occur near t he contact of these rocks with the volcanics along 
the west border of the basin. 

The elevation of the creRt of Coal gully hill, east of this rav ine, is not Outcrops on 

far from 450 to 500 feet above the fiat area at the base to the nort.h, Coalgullyhill. 

and as all t.he seams in the ravine dip to the east or p)ssibly north-
east, they should underlie the hill, unless affected by faults. The pre· 
sence of larg~ outcrops of the sandstone on the east flank of the hill, a 
short distance west of the road to Mclnnis ranch, with a dip of N. 4 o E. 
< 60°, indicates a possible disturbance of this sort, but as there are no 
intermediate outcrops in this direct ion, the structure must be conjectural. 
Twenty-fiye chains south of this last exposure of sandstone, and on the 
side of the road, is the small outcrop to which reference has already 
been made. A good bore hole sunk on the crest of this hill is very 
desirable, but the scarcity of water at present renders such work a 
di ffi cult matter. 

The western limit of this basin has been fairly well outlined by the W estern limit 

contacts near the mouth of the Coal gully and by the sandstone of coal basin, 

r idge on the road near the head of the upper section. The land in the 
in termediate space is high, and the extent of the coal rocks in this 
portion must be li :nited. To the north of the mouth of the gully, the 
volcanics come to the line of road from the forks of the Coldwater to 
this point, whence thfl range of the hills trends to the west and keeps 
along the south side of the Nicola to Lindley creek and on to Ten 
l\iile cre~k on the north side. On the small side-gully already men-
tioned, near the mouth of Coal gully, the excavations sl:.ow the actual 
contact at a point ten chains south-west. The basal beds of the sedim-
entaries at this contact are made up, for a few yards, of the volcanic Com nct of 

debris passing upward into shales, gray, brown and black, and quite volc::mics. 

carbonaceous in places. The dip is north-east at angles of 10 to 20 
degrees, and at two chains from the contact there iR a marked disturb-
ance in these rocks, probably indicating the continuation of the fault 
seen in the coal seam to the south. Below this the shales are grayish 



Cold water 
hill. 
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and dark coloured as far as a small pit, sunk during the past summer 
to a depth of twenty-tl:iree feet, the dip of the shales at the bottom 
being N. 55 ' E . < 35. These shales contain plant stems, ferns and 
thin irregular patches of coaly matter. There is an apparent upthrow 
from the not·th-east at this place. 

The structure of another hill eastward of Coal gully hill which we 
have styled Coldwater hill, since it terminates on the Coldwater river, 
can only be inferred from the fe w outcrops of sandstone which show 
on the north and east slopes, and from those seen along the bank of 
the stream in which the Coldwater coal-seam is exposed. 

This hill has an elevation of about 350 feet above the river flat. It 
is quite steep on the north and east, but slopes to the south for about 
half a mile to the Coldwater river. In this part no rock exposures 
are seen. 

Coal outcrops On the north side the rock outcrops are all of the yellowi ·h sand
in Coldwater 
river . stone like that at the mouth of the Coal gully, with fine conglomerate 

Section of 
Coal seam. 

bands. The dips vary from N. 60° E. to N . 30° W . < 15°-25°, showing 
a shallow syncline in the north-east part. Along the banks of the 
Coldwater, from near the line of Blair's lot southward for about forty
five chains, t hese sandstones are almost continuously expo~ed,and form 
a bluff from 20 to 30 feet high. In this distance two outcrops of coal 
are exposed, which probably represent portions of the same seam which 
here shows a shallow synclinal structure. The dip at the southern end 
of the section is to the north-east at an angle of 25 or 30 degrees and 
at the other outcrop the dip is S. 61 o E. < 15°. The south outcrop 
has been described by Dr. Dawson (report, 1877-78, pp. 123-124 B.) as 
follows :-

ft. in . 
1. Sandstone . . . . . . . . ... . ... . 0 0 
2. Sha,le 0 10 
3. Coal, good wit h oc~as iou::tl sili~ifiecl stunqJs son~tnvh::tt 

lamin::tted, cleat in two direction&. . . . . . . . . . . . . . . . . . . . 4 0 
4. Sand, not continuous . . . 0 0! 
5. Coal, weathered but prub::tbly good qmllity .... . . . . 0 lJ 
6. Soft s::tnclstone ....... ...... .... . 0 0~ 
7. Coal. ..... . 0 G 
8. Soft gray sandstone, Li inches to ... 0 7 
9. Coal ........... . .... . . 1 4~ 

10. Coal, soft . . . . . . . . . . 0 2 
11. Coal, shaly . 0 9~ 
12. Hard fi ne-graineJ oancbt. gmy, with svme obscure plant 

impressions, v:triitble bnt generally about ........ . . . . 0 4 
13. Coal, laminated ......... . 0 3~ 
14. Shale with obscure plants and remains of insects ....... . 0 lJ 
15. Sandstone. . . . . . . . . . . . . . . . . . . . ......... . 0 0 

10 5! 
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The supposed repetition of this seam is found at the foot of the 
sandstone bluff about nineteen chains distant on a bearing N. :wo W. 
mag. At this place the coals and sandstone h:we changed their dips to 
the south-east., showing the presence of a shallow syncline facing to the 
east. The thickness of this outcrop as given by Dr. Dawson is as 
follows:-

1. Sandstone at top, at least .. . 
2. Gmy shale . . . . . . . . . . . ..... . ... . 
3. Coal .. ... 
4. Coal with ;haly partings .. . 
5. Coal .... ... 
!.i. Soft brown shale . . . . . .. . 
7. 
8. 
D. 

Yellowish sandy shale . . . . . .. .... . ... .... . 
Coal with occasional thin lenticular shaly parting,; .. . 
.'3hale . ... . 

10. Coal ........... . 
11. Coal wi th about a third shaly partingo. 
12. Fine-gra.ined gray sandstone, equivalent to No. 12 in 

ft. in. 
10 0 
2 0 
1 5 
1 6 
2 0 
0 1 
0 8~ 
0 11 
0 6 
0 8 
011 

former section, the insect bed being absent, about . . , . 0 4 
13. Yellowish sandstone, rather soft, at least. . . . . . . . . . . . . . . . 10 0 

31 0~ 

·while the:·e are some minor points of difference in the character of 
these sections there is but little doubt that they represent the same 
seam. At the time of our visit the lower outcrop on the stream was 
inaccessible, as the opening was filled in with river wash. Portions of 
the upper opening were also hidden, but at one point an entrance was 
effected and a drift was followed to the end. In this drift the dip of 
the coals at one place was found to be N. lOo E. < 28° but the seam 
appeared to be somewhat crushed as if by the weight of the overlying 
sandstone. The length of the drift is about fifty feet, and the total 
thickness of coal Wil-S nearly eight feet. 

ft . in. 
Sandstone roof. ...... . 
Coal with shaly and sandy partings. . . . . . . . . . . . . 5 6 
Coal.. ....... .. .. .. .. .. .. .. .. . .. . .. . .. . .. .. .. .. .. .. 2 0 
Shaly sandstone .. . 
Coal . ... . .. .. ....... ....... . . .. . . .. . . .... ...... .. . . . . . 
Sandstone floor ... 

1 0 
1 0 

9 () 

At the head of the tunnel the dip is apparently N. 55° E . < 30°, 
and on the south side of the excavation t.here appears to be a roll 
making the dip on that side S. 20° E . As the interior of the drift 
was not cleared out the exac t measurements could not be taken. A 
few hundred tons are removed during the winter and with the spring 
floods the workings are nearly filled in with wash from the Cold water, 
the openings being but little above the level of the stream. 

Section on 
Cold water 
lower outcrop. 
G.M. Dawson. 

Section of 
upper seatn, 
H.I04. 



Bore-hole 
1891. 

Coal seams. 

56 A GEOLOGICAL SURVEY DEPARTMENT 

The structure of the rocks at this place appears to present the 
following features:-Th~; syncline along the river bank at the big bend 
is suddenly changed· to an anticline a few rods to the north of the lower 
outcrop of coal. The dip changes from S. E. to N. :w• W., so that the 
outcrop of this coal seam should follow along the north side of the 
Cold water hill, and might be supposed to underlie t he area in G. Blair's 
lot, No. 172. In support of this view a bore-hole, put down in 1891 
near the bank of the Coldwater and at a distance of about thirty-five 
chains N. vY. from the lower coal outcrop, passed through what is 
probably the same seam at a depth of 195 feet. The section of the coals 
in this boring, taken from the log, is :-

Drift . ....... .... . . 
Shales and sandstone . ... . . .... . .. .... . . .. . . .. .. . .. ... . . . . 
Coal. ... . ......... . ..... . . . . . .. ... .. ..... . . . . .... ...... . 
Sandstone part ing .. ...... .. ... . . . 
Coal. . . .... . . . .. . .. . .. ... . . .. . . ... . . . . .. . . . . . . . 
Sandstone parting ....... . 
Coal. ....... .. ... . .. ....... .... ...... . ... .. 

Coal .. 

ft. in. 
55 0 

135 0 
3 8 
0 (; 
1 4 
0 8 
0 7 

5 7 

Sandstone and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 6 
Coal..... ....... . ...... ....... .. .. .. . .. . . .. .. .. . . .. . . 1 5 

Below this the hole was carried down to a total depth of 600 feet, 
and showed underlying coal seams as follows: -

Coal, a t 269 feet ...... ... . ... .. .. ..... . . . . . . . ... . 
Coal, at 338 feet . . . . . . . . . . . . . . . . . . . . .. . . .. ... . ........ . 
Coal, at 449 feet . . . . .. . ....... . . . ..... ... . . . . ... . .. . . . . . . 
Coal, at 456 feet. . . . . . . . . . . . . . . . . . . . . . . . ........ . .. .... . 
Coal and shale at 588 feet . . . . . . . . . . . . . . . . . 

'l'he boring ended in sandstone and shale. 

ft . in. 
0 10 
1 5 
0 7 
0 G 
1 7 

It will be seen that it is practically impossible to correlate the Cold
water seam with those at the Coal gully, unless indeed the thin lower 
seams of the bore-hole represent the th1ck seams in the lower part of 
the gully greatly reduced. In this case the seam worked on the Cold
water might represent the highest or Nu. 4 of the gully section, and 
the seams on the Cold water area would be repeated by faulting which 
has thrown the eastern portion of the section up ward. 

To the eastward no outcrop of the coal-bearing rocks is visible at 
any point in the Nicola valley, with the exception of a small section 
exposed on the upper part of Hamilton creek, just above the road 
from Nicola post-office to the road leading to Aspen Grove and Prince
ton. 
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A bore-hole was put down in 1892-93 near the bank of the Nicola Bore-hole 

dver, at a point a miie and a half north-east of the outcrop on the 1892-93. 

Coldwater, or about one mile east of the boring just described. In 
this hole, which reached a depth of 562 feet, coal was struck at a depth 
of 137& feet, the section as given in the log being. :-

ft . in. 
Drift clay and sand. . . . . . . . . .. . .. ... . ... .. . ; . .... ... . . . ..... 80 0 
Sandstone and >hale ........ . . .. . ... . ... . . . ........... 57 G 
Coal . .... . ... . ... . . . .. . . ... . .. . .. . . ... . .. ... . , ..... . .. 0 8 
Shale, dark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . _ .. . .. . ... . 
Coal. .. .. ... . .. . . ... .. .. ....... . . .. .. .. . ...... . ........ .. . . 
Shale ..... .. .. ... · · · ·· · . . .. ..... . .. . . . . . . . . ... . .. . ... . .. . 
Coal. ....... . 

1 1 
0 6 
0 4 
4 4 

Coal. .. .. .......... .. .......... .. .. .. . . 5 (i 

Beneath this, coal was stmck at several points, thus, 
ft . in; 

Co::cl at 166~ feet .. . ... ............. .. ....... .. . . .... ...... 1 11 
Coal at 21!) feet . .. . ... ... .... . ... . . ........ .. .. ........ 0 5 
Coal ::et 334~ feet . . , ..... . . . . .. , ...... ..... ...... ... ..... _ . . . 0 7 

with sandstone, shale and conglomerate to the bottom of the hole, 
which did not penetrate the measures. 

Coal seams. 

From a comparison of these two borings It will be seen that the Difference in 

h . . . I character of 
c aracter of the large seam struck vanes widely. Thus, m t Jat near coal seams. 

tl-te Cold water the thicke~t portion (3 ft. 8 in.) is in the upper layer, 
while in the N icola Lodng the thickest bed ( 4 ft. 4 in) is at the base. 
Unless the character of the seam has entirely changed in the distance 
of a mile, the correlation of these two seams can be made with difficulty. 
The character of the lower seams also presents considerable divergence, 
but this may be expected in coals of this horizon, and it is quite possible_ 
that the different bands of the principal coal seam have materially and 
locally changed. It is to be regretted that these holes were not con· 
t inned t o the contact of the coal measures with the underlying 
volcanics. 

In comparing t-he nature of the sediments passed through, there is 
also a manifest differenee in the two borings. Thus, in the Coldwater 
hole the thickness of sandstone is given as 440 ft., and of shale 77 
feet, with one foot of conglomerate. In the Nicola hole the sandstone 
totals 276 feet, the shale 66 feet and conglomerate 125 feet. This 
would indicate a gre:tt difference in local deposition of the sediments 
at the two places, provided the logs have been correctly kept. 

Samples of coal from the Coal gully (tunnel seam) and from the 
upper outcrop of the Cold water were secured, as also from the Quilchena 
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Coal gully. 
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basin and have been analyzed in this department, the results being 
as follows :-
G. S. L. No. 272 

1904. 

Mem. re certain coals collected by Dr R. vV. Ells : -

(n) From tunnel on lower seam of Coal Gully-· 
\Vater........ .. ........ .. 
VoiPotile combustible nmtter . . . 
F ixed carbon .. ... . . . .... . 
Ash (reddish-white ) ... . 

Coke, per cent 59'78. Yields 'a compact firm, coherent coke. 
(b) From lot 1267. On creek running into Quilchena creek-

\Vater .. . . .. . .. . .. . .. .. . .. ......... 
Volatile combustible matter .... 
]fixed carbon ..... . . 
Ash (pale reddish-brown). 

Coke, per cent 55'8·1. Yields a firm, coherent coke. 
(c) From southerly outcrop of seam on Coldwater river--

vVater .... . ........... . . ........ ......... . 
Vobtile combustible matter 
Fixed carbon ........ . 
Ash (light reddish-brown) ..... 

Coke, per cent 61"10. Yields a firm, coherent coke. 

3 ' 04 
37 '18 
52 •05 
7'73 

1oo·oo 

6'95 
37'21 
47 '95 
7'89 

100'00 

3 '17 
35 '73 
55'25 
5 ' 85 

1oo·oo 

(d) From the Colclwater river, near its junction with 
Lower tunnel. Q. H. Keefer, Esq.-

the Nicola, near Coutlee. 

'Vater . . ............ . 
Volatile combustible matter . ... 
Fixed carbon . . . . .. . · . . . . 
Ash (light reddish-brown). 

Coke, per cent 60'39. · Yields a compact, firm, coherent coke. 
Analyses by fast coking understood. 

(Signed) 

1'37 
38'24 
fi4 ·2) 

6'14 

100'00 

G. C. H. 

Hamilton creek, which flows from a chain of small lakes lying to the 
north of the Princeton road, and nearly three miles east from the fork 
of the road from Nicola with that from Coutlee, furnishes a small sec
tion of coal-bearing rocks. To the north of the Lundbaum lakes at 
the head of the creek, there is a high hill known as Sugarloaf or Lund
baum head, composed of diabase and porphyrite with some granite. 
Along the course of the creek, about the lakes, and for somE! distance 
below them, these rocks are well exposed. They continue down stream 
to within a mile of the N icola road, where they form the bed of the 
stream and are in part covered with a heavy deposit of clay. 
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The tir.st rock sPen on this creek upon the eruptives is a yellowish· Secti<?n on 

d f l 1 · 1 d" f S 3-o W ') - o b t Hamilton gray san stone o t 1e usua type, w1t 1 a 1p o . D • < :.o , u creek. 

between this outcrop and the volcanics there is a space of about 500 
yards, the banks being of clay and gravel. A fault cuts across the 
creek near uhe sandstone outcrop in a dirf!ction N . 25° W. The sand
stone is interstratified with shale, in places carbonaceous, and these 
outcrops extend down stream for about 400 yard~ with the same dip, 
though the angle increases to forty degrees. Indications of faults are 
seen at several points. Below this, t he dip swings to the south and 
the sandstones are in part replaced by carbonaceous shales. About 
mid way on the line of section, the dip is South < 30°-400, and from 
this to the end, where the ravine meets the plain near the road-cross-
ing, the dip continues to change regularly till it reaches, in the lowest 
exposures on the stream, 8. 75° E. to East< 25°. The chamcter of 
the formation remains practically the same throughout. No coal seams 
were observed, but the trunks of trees were seen near the lower end of 
the outcrops, and in a boring sunk at this part a seam of a few inches 
of coal was reported. The log of this boring has not bt-en secured. 
The stre'Lm is very hard to traver:;e, being much choked with drift-
wood and boulders along the g1·eater portion of the line of section. 

From the dips it would appear that these rocks lie in a shallow syn- ~ynclinal 
1. d" . h h . h d " . f h C ld t Th structure. c me 1ppmg to t e sout -west m t e 1rectwn o t e o wa er. e 

thickness of t·he formation is apparently not very great, ~tnd it is 
bounded on t he north by a ridge of eruptives consisting of diabase and 
t ufaceous rocks which lie in alternating layers and form a bold escarp
ment facing on the Nicola river for several miles. The Hamil ton creek 
area is there:ore a small side basin extending north-easte.-ly from the 
Coldwater art-a, and with a maximum breadth of about one mile, ter
minating north-eastward at about two miles east of the road crossing 
from Nicola lake. 

Borings are now being made in the volcanic rocks on the upper 
part of this creek. 

The valley of the Nicola shows no rock outcrops from near the foot Section north 

f h l k f ·1 h cl . • cl . . b . of Nicola o t e a e or some m1 es, t e ntt epos1ts along 1ts course emg post-office. 

very heavy. To the north-west of Nicola post-office a road, which 
extends up the Millstream, or as it is sometimes styled, Clapperton 
creek, traverses a flat area for nearly three fourths of a mile t ill it 
meets a ridge of volcanic rocks. On the Millstream, the lower part, for 
half a mile or more above the post-road crossing, shows no ledges, but 
at this distance there is a low ridge of brown feldspathic and diabase 
rock which shows on both ~ides of the stream. Two hundred yards above 
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this there is a small outcrop of the basal beds, (arkose) of the sedi
mentary rocks on the west side. No exposure of the grits or shales is 
seen in this area, and above to the old mill, four miles from the mouth, 
nothing was seen but volcanics of the usual aspect. In places traces 
of copper are visible. 

Volcanics . A traverse was made across the hills south-west from this place and 
north of NICo· h d l b . 1 f 1 . I I 11 h" h t la road. s owe t 1em to e en t1re y o vo came roe c n a gu y w 1c cu s 

across the lower part of these hills in rear of Nicola post-office these 
rocks are well exposed for a short distance. They consist at the base 
of p01·phyrites and diabase, but descending towards the flat the over
lying rocks are much crushed, sometimes slaty, and in one place show 
a recornposed mass holding carbonaceous matter, similar to t he small 
outcrop on the millstream to the east. These probably represent the 
basal beds of the coal measures, since they dip toward the Nicola river 
and should underlie the sediments of that valley. There is no indic
ation of coal seams in this direction, however, and no outcrops are 
seen on the fiat area which extends to the post-road at Nicola village. 

Eastern end of The main area of volcanic rocks, on the south side of the Nicola, 
coal basin. gradually approaches the river in a north-east direction and meets 

those of the nonh side of the basin a short distance below the foot of 
N icola lake, near the bl"idge, so that the village of N icola lies at the 
north-east extremity of the basin. All around the shores of N icola 
lake the rocks are volcanic, and no trace of the coal formation is seen 
to the west of Quilchena creek, about eight miles distant. 

Volcanicriclge About two miles south-west of the village of Nicola, on the road 
south of the thence to the Princeton road, a side spur of the volcanics rises in a Nicola. 

Southern mar
gin_of coal 
basm. 

bold ridge from the river flat to a height of about 350 feet. The road 
to Hamilton creek ascends the ridge, which thence continues to the 
south-west for nearly three miles. The actual breadth of the outcrop 
of these rocks is not great, but the surface slopes slightly in the direc
tion of Hn,milton creek, and this ridge forms the northern margin of 
the basin in this area. There is no evidence that the rocks of this 
ridge are an overflow upon the sediments of the coal-basin. They are, 
apparently, like the rest of the volcanic hills, a part of the underlying 
series. Rock outcrops are seen on the river side of the bluff, but on 
the surface, south of the summit, the only exposures seen are of large 
blocks from the crest of the ridge. Similar rocks are seen at a number 
of places in the area to the south and west, as at Quilchena falls, and 
on Petite or Spious creek. 

To the south and south-west the limit of the coal rocks is determined 
by the ridge of the volcanics. In this area the great mass of Iron 



BKLL.] SUM~IARY REPOR'l' 61 A 

mountain i;; a conspicuous feature. The supposition held by some that 
these rocks overlie the coal basin is not warranted in any particular, 
as the sandstones and associated strata rest upon these instead of 
passing under them. The contact on the Princeton road east of the 
forks with the road up the Coldwater is about one mile and a half east 
of that point. On the road up Coldwater, at Godey creek, it is about 
half a mile south, but on t-his road the line of the hills gradually 
approaches the Coldwater river and meets the volcanics of the west 
side about three miles south of the forks of the roads, thus limiting 
the basin in this direction. As the basin in this part is narrow and 
filled in with heavy deposits of clay, the presence of workable coal 
seams in this southern part uf the basin is not probable. The erosive 
force of this stream has doubtless cut away large portions of the sedi
mentary rocks in this part of the area. 

North of the Nicola the limit of the basin is well defined by the high Northern run 

f h 'll b C l d N' I 1 k F d' f of the basin. range o 1 s etween out ee an 1co a a e. or a 1stance o 
three miles west of the lake there is a margin of flat land, about half a 
mile in width, between the post-road and the foot of the mountain 
range, heavily drift-covered, so that no rock outcrops are exposed. At 
this place a spur of the mountain approaches within a few yards of 
the road, below which the mountain mass again recedes and forms a 
recess for a mile or so, but again reaches the road a short distance 
east of the forks with the Princeton road, one and a half miles east of 
Coutlee. Though no rocks of the coal formation are visible in this 
area, it is regarded as prol:able that, if they underlie the clays, they 
dip south-east away from the hill range, as elsewhere. Small areas of 
limestone are found on the ·south flank of these hills, and have been 
burned for lime, and the patches of fossil-bearing rocks are at a higher 
level to the north. 

\Vest of the forks of the Cold water and N icola rivers the ridge of Coal rockpos-
. . ~~~ 

volcamc rocks west of the Coal gully, after passmg the mouth of the at Coutlee. 

latter as already mentioned, turns sharply to the west and extends to 
the village of Lower Nicola. The width of the valley opposite Coutlee 
is scarcely one mile, the volcanics between the Coldwater forks and 
that place on the north side of the river keeping close alongside the 
post-road to the village, whence the ridge turns off to the north-west 
and continues up the east side of Ten Mile creek. In the valley oppo-
site Coutlee the river flows through clay and gravel deposits, and has 
probably removed t.he greater part of the sedimentary rocks, possibly to 
the underlying volcanics. 

About a mile below Coutlee, near the Indian houses, the hills on the Ten Mile 

d b · · f d h' h cl h creek. north side trend not·therly, an a asm 1s orme w 1c exten snort 
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along the east side of Ten Mile or Guichon creek for about eight miles. 
The bed of this stream is filled with boulders from the volcanic ridges, 
among which large blocks of granite are numerous. These are from 
the hills on the west side of the creek. 

Along a road which leads up the east side of the Ten Mile valley, 
after passing the flat which extends north from the post-road for about 
one mile, the ascent is quite rapid. There are no rocks in place with 
the exception of a ledge of gray sandstone about five miles from the 
post-road, hut boulders of granite and other volcanic rocks strew the 
hillsides. Steep gullies .:Jut the west slope of this valley and at 
a distance of about four miles from the junction of this stream 
with the Nicola, on the slope near the ereek bottom, two outcrops, 
mostly of shale, are seen. The lowest of these is near the bank of 
the creek and consists of a bluff of gray and dark carbonaceous shale 
with a dip of S. 70o W . < 300, but no coal is here visible. About a 
fourth of a mile north-east of this another outcrop of similar shales is 
seen on the side of a hill which has been opened up to a slight extent 
and contains a bed of coal, the actual thickness of which was not 
ascertained, but it is reported to be four feet, the excavation being 
partially filled up. The coal seam at this place, howevet·, appears to 
be of some importance. The dip of the rocks here is N. E.< 25°, 
indicating an anticline between the two exposures. The shales and 

8andstones extend thence eastward across the road and for a mile or 
more beyond to the foot of the volcanic ridge. This ridge gradually 
approaches the creek, and at Eight .Mile creek meets the volcanics of 
the west side of the valley, limiting the basin in this direction. This is 
near the northern limit of the Indian reserve. West of the creek the 
surface is a level bench of sand and gravel, which extends to the foot 
of the hills about three fourths of a mile distant, but the heavy depo
sits of drift effectually conceal the underlying rocks. There would, 
therefore, appear to be a basin of coal-rocks in this area with a length, 
along the stream from north to south, of about eight miles and a 
breadth of from two to three miles. To the south of the Nicola, on 
Lindley creek, (which enters the Nicola a short distance east of Ten 
Mile creek) outcrops of sandstone and shale are seen in the bed of the 
stream with a small deposit of coal near the upper level of these rocks. 
This has been already referred to. 

Coal on Liud- This coal outcrop, on Lindley creek, is about one mile south of the 
ley creek. 

Nicola at an elevation of 500 feet above the river valley to. the north. 
As seen in a tunnel, which has been driven into the west bank of the 
ct·eek, the coal is broken up and inclined at a high angle. The seam 
does not appear to be continuous to any extent, and has apparently 
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been largely removed by denudation, part of the tunnel being driven 
in clay. The dip of the associated sandstone is north-east < 70°, The 
sandstone can be seen at intervals on t creek for some distance 
below this outcrop, and apparently marks the southern extension of 
the Ten Mile creek basin. South of the coal outcrop, t,he sedimentary 
rocks extend fot· about lOO yards. As the walls of this creek are 
quite steep in places and occupied by volcanic rocks, the indications of 
the presence of a large body of coal in this part of the area are not 
promising. 

The above descriptions include practically all the rock exposures 
• relating to the sediments of the Nicola valley basin, and their relations 

to the surrounding rocks. The only othet· available data are derived 
from the several bore-holes which have been put down in the area 
between the Nicola and Coldwater rivers. 

Assuming the reliability of the logs, which have been obtained from 
t.he 1\lines Department at V ictoria, it will be seea that the depth of 
the coal-bearing rocks in this part of the Nicola basin is at l ea~t 600 
feet below the river level. How much more must be added to reach 
the base of the formation can not be ascertained until other and deeper 
borings have been made. 

Several other borings made about the same time have given only Borings in 
. . Nice:la valley. 

negative results. They pa~sed through a great thwkness of dnft and 
failed to reach bed-rock. One of these, near the bridge at the forks 
of the Nicola and Cold water, penetrated the drift to the volcanics, the 
sedimentary rocks being entirely denudP-d, and another, at the north 
east angle of J . Garcia's lot No. 124, reached a depth of 219 feet 
without passing through the drift, and was abandoned. 

During the past summer, several holes were put down in this area; 
none of them passed through the drift, material to bed-rock. One of 
these, on W. Vogt's lot,N o. 25, reached a depth of 200 feet; another, on 
the lot adjoining, to the south-east, near W. Charter's line, the same 
depth, and a third, on Armitage's small lot near the N icola river, a 
depth of 280 feet. It is to be regretted that the first two, at least, 
were not carried down further as they might have struck the Cold
water seam, the dip of the outcrops on that river being in the diref!
tion of the bore-holes. Beyond establishing the fact that the drift 
deposits in this area are very heavy with consequent erosion, this work 
has not helped in solving the question of the extension of the known 
coal-seams in the Nicola valley. It can scarcely be supposed that the 
scouring out of this valley has removed all t he coal rocks recorded in 
the boriugs of 1892-93, though it is evident that over a considerable area 
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there has been great denudation, especially in that part where the two 
rivers have joined. It is also probable that in that part of the valley 
between the dike-like wall below Nicola lake and the post-road; the 
erosion has been very heavy, and the economic value of the basin will 
be somewhat reduced in consequence. 

An attempt was next made in the valley of Ten Mile creek, the loca
tion of the drill being on Collett's ranch near his north line or about 
two miles north of the Nicola river. A depth of 130 feet was reached, 
but owing to the large size and great number of the granite boulde1·s m 
the drift at this place it was found impo&sible to rE-ach the underlying 
rock with the machinery employed. Work in this direction has there
fore been abandoned for the winter, none of the holes sunk in the 
valley having succeeded in penetrating the drift. 

Other borings. Borings were also made in 1903 near the summit of the hills on the 
road west from Cold water to Mcinnis ranch, with a calyx drill. The 
rocks of the area are volcanics of the usual type, but at the location 
selected on a small brook there is a small outlier of recomposed volca
nics,,.apparently an arkose and representing basal beds of an overlying 
formation, which has been almost entirely removed. In this rock 
small traces of carbonaceous matter are observed. The boring reached 
a depth of about 100 feet, but from samples of cores taken from 
different depths the rocks passed through were all of a volcanic nature. 

Other boring operations are now being carried on at a point about 
three miles south-west of that just mentioned . The location is in the 
valley of a small brook, the surrounding rocks are all volcanics, and 
the depth of drift in the valley where operations commenced is very 
heavy. The results of this boring have not come to hand, but there is 
every reason to infer that the true coal formation will not be reached 
at this point. 

Conclusion. Generally speaking it may be said that the borings recently made 
in the Nicola-Coldwater basin have been of little practical value. 
From the fact that most of these have failed to reach the underlying 
rock, they afford no clue as to the actual structure or lie of the coal in 
this direction, and if the two holes bored in 18!)2-93, the logs of which 
are appended, are of any value, it would be desirable that others should 
be put down which might show whether the thickness of the several 
seams there reported is continuous throughout the basin, or whether 
these may not increase in workable thickness at different points. It 
is therefore much to be regretted that while the drill was in place 
during the past summer the holes were not carried down at least to a 
depth sufficient to determine the extension eastward of the Coldwater 
seam. 

NoTE.-All bearings in this report are magnetic. 



BELL-I SUMMARY REPORT 65 A 

In order to ascertain the value of the district as a future coal ~urther J?ord-
mgs reqmre . 

producer it will be necessary that a number of holes be put down at 
carefully chosen points, since only in this way can the extension of 
the seams found on Coal Gully and on the Coldwater be determined, 
owing to the widespread nature of the drift deposits. This will take 
several ·yeacs to accomplish and could be best done by a fusion of the 
interests of the several companies owning mining areas in the valley. 

THE QUILCHENA COAL BASIN. 

To the east of the Nicola-Coldwater areas and about eio-ht miles Quilchenacoal 
0 basm. 

from Nicola village, Quilchena creek, formerly known as McDonald's 
river; enters the south side of Nicola lake. Along this creek there is 
a considerable area of coal-bearing rocks comprising sandstone, shale 
and conglomerate with several coal seams, forming an important basin. 

This area is in large part owned by the Diamond V ale Coal and 
Iron mines, Limited. It lies along the course of the ereek for some 
miles, and the first outcrop of the sandstone is seen on the Triangle 
ranch at a point nearly two miles south of the post-road at Quilchena 
post-office, where, in a small excavation on the west face of the hill, 
shales and associated coals with a thickness of about six feet, dip to the 
south-east. The basin extends southward along the creek from this 
place for about eight miles with a maximum breadth of two and a half 
miles. On the west side of the creek the volcanics form a series of 
hills in the direction of the Princeton road rising to an elevation of 
1,000 to 1,500 feet above Nicola lake. 

On the east side, sandstone and shale with seams of coal rise to an Character of 

elevation of 800 to 1,000 feet above the creek bottom, the western outcrop. 

slope being seamed by numerous gullies. Rock outcrops with occa-
sional coal seams are seen in several of these, nearly to the top of the 
ridge. The eastern side of the basin is bounded by volcanics similar 
to those of the western margin, consisting of diabase, porphyrites, &c., 
which have been described by Dr. Dawwn (Rep. 1877-78), and regarded 
by him as probably of Triassic age. As the coal-bearing strata are 
like those of the Cold water basin and of Tertiary age it is clear that. in 
point of time the sedimentaries are more recent and the supposition 
that the volcanics overlie the coal measure rocks in this area is not 
sustained. The two areas were probably a~ one time continuous along 
the depression of Nicola lake, but the overlying rocks of this portion 
have been removed by denudation. Throughout the area there are no 
evidences of volcanic overflows of recent date, and the structure of this 
basin is therefore similar to that of Nicola-Coldwater area. 

16-A-5 
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Although the contact of the sandstone with the volcanics on the 
eastern margin of the basin is rarely seen, owing to drift deposits, it is 
probable that the basin, as a whole, is synclinal in structure. Along 
the west side the contact is seen at several points, and the sandstone 
is at a high angle with indications of fa.ults. The northern limit is 
apparently defined by a deep gully on the east side of the creek, 
situated on the Triangle ranch about one mile and a half south-east 
of the post-road, and a short distance south of this, on the west flank of 
the hills and about seventy-five feet above the creek bottom, is the shale 
and coal outcrop a~ ready referred to. An excavation was made at this 
place and the dip of the beds found to be S. 65o E . < 40° as if the 
lower beds of the coal formation were following t.he curving outline of 
the surrounding hills on either Ride. If the underlying sediments are 
continuous at the same inclination, there should be a thickness of 
about 600 feet of sandstone and shale below this outcrop to the base 
of the formation in this direction, but this cannot be definitely stated 
owing to the lack of exposures. 

On the west side of Quilchena creek, outcrops of shale and sandstone 
are exposed in a gully about fiye miles from the north end of the 
basin where they form a recessed area, This is on the Indian reserve ; 
and a broken seam of coal with a thickness of about three feet is 
reported as occurring at this place, which may represent the outcrop on 
the Triangle ranch. The dips vary from north-east to west at angles of 
25 to 30 degrees. Near the creek east of this outcrop, and about 
three-fourths of a mile distant, friable sandstone, shale and conglo
merate dip N. 70° E. < 25°. Half a mile south of this the dip of the 
sand~tone is S. 15° E., and about the same distance further south the 
dip is to the west at an angle of fifteen degrees, so that there are dis
turbances in this part of the basin probably due to faults. S:mth of 
this, to the extremity of the basin which appears to form a somewhat 
elongated area in this direction, the surface is clay-covered and rock 
outcrops, for the most part, are obscured. 

The eastern side of thfl creek shows better exposures at a number 
of points. Some of the gullies are deeply channelled and the under
lying rocks are well exposed. 

Thus, on the side of the hill on Triangle ranch, about fifty feet above 
the first outcrop mentio~ed, there is an0ther exposure of brown and 
carbonaceous shale with small partings of coal, This was not opened 
up. The dip is like that of the lower exposure, and still further up 
the slope other similar outcrops are visible. In the excavation made 
at the first exposure the shale, which is brown at the bottom, contains 
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a well-defined seam of coal which, with shale partings, has a thickness, 
as already stated, of not far from six feet. 

On lot 1267 of the Diamond Vale plan of survey several gullies 
traverse the west slope of the hills. In thP- first of these examined, 
large ledges of yellowish-gray sandstone, thin bedded, pass up into 
grayish and brownish shale with thin beds of conglomerate. Bands 
of dark, carbonaceous shale occur, and the dip appears to be N. 60° E. 
< :30°, and at one point there is a band of mixed coal and shale one 
foot thick. Thin beds of coal also occur, but owing to clay deposits 
it is impossible to determine the exact succession of beds at this place. 
Similar rocks are seen in several parallel side gullies, and seams of 
coal from four to six feet in thickness are reported as outcropping at 
elevations of 350 to 400 feet above the creek bottom. 

In a gully further to the south on the same lot the shales and The Tunnel or 

sandstones are well developed and contain several coal seams. One of Jacksonseam. 

these has been opened to sorue extent by a tunnel driven in for about 
forty-five feet transversely along the seam, which here has an exposed 
thickness of about six feet. Though the coal at the outcrop is weath-
ered, the grea ter part appears to be a bituminous coal of 15ood quality. 
The seam dips N . 60o E. < 30°, and the coal contains two thin part-
ings of one to two inches of sandy shale. The elevation at the mouth 
of the tunnel is given as 275 feet above the creek, and the roof and 
floor are of gray sandstone. This seam also outcrops on the south 
side of the gully, and the dip here appears to be somewhat less, or 
about 10 to 15 degrees. This may, however, be due to pressure of 
the overlying beds along the outcrop. 

·Above this, on the gully, outcrops of coal and shale are seen, indic
ating the presence of several seams, the thickness of which could not 
be definitely ascertained, but one outcrop near the top of the first 
bench is stated to have a thickness of about six 1.o seven feet with 
shale partings. The elevation of this point is about 365 feet above 
the creek bottom. 

The highest exposed seam in this area is on a gully near the corn- The P almer or 

parry's camp and near the top of the upper bench. The elevation is Camp seam. 

given as 775 feet above the creek and 500 feet above the outcrop of 
the Tunnel seam. As exposed in the gully, there is here a thickness 
of about fifteen feet of coal, but·at the outcrop this is crushed, owing 
to the pressure of overlying beds and their consequent breaking down 
on the face of the ravine. This seam was also struck in a shaft sunk 
a short distance to the north-east, which found the coal at a depth of 
fifty-two feet, and it was also opened to some extent by a short drift, 
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which had, however, fallen in, and could not be entered. Tn so far as 
examined, the coal at this place appears to be, for surface showings, of 

good quality. 

A short distance west of this outcrop there is a good exposure of 
fossiliferous brown ~hale with a dip of N. 30o to 60° E., the contained 
fossils being leaves, plant stt:ms, fruit, &c., which have been examined 
and found to belong to the horizon of the Tertiary. They apparently 
represent the upper portion 0f the formation in this direction. To the 
east the surface of the ridge rises probably for rather more than a mile, 
but no outcrops were exposed, owing to drift deposits. At the end of 
this distance seveml exposures of volcanics were seen in shallow gullies, 
and a lit tle beyond, in the direction of Mizmie lake, ridges of similar 
rock are exposed, thus limiting the coal basin in this direction. The 
probable line of contact between the coal formation and the volcanic 
rocks in thi3 part of the area: is near the corner of lots 1,268 and 1,269, 
whence it may be carried south-west through lots 1,280 and 1 ,283, and 
the basin should terminate southward on: lot 1,292 near the line of 
Quilchena creek. The western line of the basin from this point is 
fairly straight along the west side of the creek, with the exception of 
the small side expansion alluded to on the Indian reserve. 

To the east of the supposed contact of these rocks with the under
lying volcanics in the direction of Minnie lake, t~e latter form a well
defined ridge with numerous outcrops for about one mile, when the sur
face gradually descends towards the ' lake. Beyond this ridge no rock 
exposures are seen in this direction, and there does not appear to be 
much indication of a second basin of coal rocks in this part of the area . 

As a whole, the character of the sandstone appears to be not very 
different from that obtserved: in the Coldwater basin. There is, how
bver, a larger development of brownish shales, and the characteristic 
fossil beds of the Quilchena basin were not seen in the western area. 
In the southern portion of the basin the sandstone is better developed, 
but no coals were seen. It is, however, possible, that such exist in 
this portion, but their presence can best be ascertained by boring. 

The coal outcrops in this basin, of which seven can be recognized in 
the several gullies, are at:a highet· level than in the Cold water district. 
They all occur on the eastern slope of Quilchena creek, so that the 
productive portion of the basin will doubtless be found on the east 
side of that stream. 1'he denudation which has taken place along the 
valley has doubtless removed large portions of valuable coal lands, but 
this d1mudation does not appear to have been so excessive as in the 
area along the Nicola:river where the two streams converge. 
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In view of the widespread nature of the drift throughout the entire 
area the actual ecoll'umic value of these areas can only be ascertained by 
a number of bore-holes. Faults may exist of which there is practically 
no evidence at the surface, a.nd the prospective value of the property 
as a producer of coals may be largely reduced from this cause. 

The principal companies owning coal mining areas in the Nicola Coal 
Companies. 

valley just described are :-

'l'he Nicola Coal Co., Limited, with head-quarters at Spokane, Wash
ington, U.S., owning areas on Lindley creek. 

The Coutlee Coal and Iron Co., with headquarters at Colfax, Wash_ 
ington, "G.S., owning areas in what is known as Midday valley, on the 
hills west of the Cold water river, near Mcinnis ranch. 

The Nicola Coal and Iron Co., with head-quarters at Vancouver, 
owning the Garesche-Green (Coal gully) areas and the lots along the 
Coldwater river from the south end of thA basin down to Blair's lot, 
No. 172. 

The Nicola, Kamloops and Similkameen Coal and Railway Co., own
ing areas to the south-east of the Cold water, 

The Canadian Pacific railway, owning leases of a number of lots in 
the valley, principally east of the Coldwater river. 

The Diamond V ale Coal and Iron Mines, Limited, owning the Quil
chena areas. 

In addition to the examination of the coal-basin proper some time Coppercamps. 

was spent in investigating the copper-bearing rocks of the Aspen Grove 
mining camp, situated on the road to Princeton. These are located 
from 18 to 25 miles south-east of Coutlee and comprise a large number 
of claims, some of which show little more than prospects, while on 
others a considerable amount of development work has been done. An 
examination was also made of the Aberdeen mining camp situated to 
the west of Ten Mile creek, about twelve miles north of the post-road 
leading to Lower Nicola. The. results of this work are given in the 
accompanying report by Mr. R. A. A. J ohnston. 
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RECORD of boring No. 1, near Coutlee, on Coldwater river, lot 123, 
Tp. 91, approximate elevation above sea-level, 1, 996 feet. 

:Material. 

Gravel and clay, dark .... .. ...... , .. . . . . . . .. . . 
Shale .......... . . . ...... ... .. ..... ..... . 
Coarse gray sandstone. . .... . ... ... ....... . . .. . . 
Shale, dark. . . . . . . . . . . 
Sandstone, dark . . . . . . . . . . . . . . . . . . . . . . .. . . . 
Sandy shale, dark. . . . . . . .......... . . .. .. . 
Sandstone, fine, dark. . . . . . . . . . . . 
Sandstone, shaly, dark . ... ... .. .. . . . . . . ... . 
Slate . .. . .. .. .. . .. . .... . . .. .. ..... . .. . . . . . 
Coal. . ... . ................ . . . ... .. . .. .. .. ... . 
Sa,ndstone, gray. . . . . . . . . . . . . . . . . . 
Coal.. .............. .. .... .. .. ........ .. . 
Rand stone, gray. . . . ' . . . . . . . ...... . .. ... ... .. . 
Coal.. ................................. .. .. .. 
Sandstone, carbon streaks . . . . . . . . . . . ... . . . . . . 
Sandstone, shaly, dark ........ .. .. . . . . ....... . . . 
Coal.. . . . . . .. . ......... . . .. . .. . . 
Sha.le, light... . . .... . . . . . . . . .. .. ... .. .... . 
Sandstone, 2 in. coal at top. . . . . . . . . . .. . .. . . ... . 
Slate, black .... . ...... ..... .......... . .... .. .. 
Sandstone, fine dark ... . . . .. . ..... . 
Sandstone, coarse, gray...... . . . . . . . . . .. . 
Sandstone, with shale partings . ..... ... ... . .... . . 
Sandy shale, dark ........... . ... . ..... . . .. . .. . . . 
Coal. ..... . .. . .... ... . . ... . .. .. ........ . . . . 
Sandstone, partings of shale. . . . . . . . . . . . . 

Thickness of peels. 

ft. in. 

55 
2 

64 
5 
5 
2 
6 

49 
1 
3 

1 

12 
3 
1 
3 

13 
1 

10 
11 
8 
!J 

6 
6 
8 
6 
4 
8 
7 
3 
3 
5 
4 

. . (?) 

0 
0 

10 

Depth from 
surface. 

ft. in. 

55 
57 

121 
126 
131 
133 
139 
188 6 
190 
193 8 
194 2 
195 6 
196 2 
196 9 
209 
212 3 
213 8 
217 
230 
231 
241 
252 
260 
269 
269 10 
287 

. Slate, dark... . . . . . . . . . . . . . . . . . .. . . .. . . . . . ... . 
7 
2 
1 
1 
9 
4 
2 
7 
1 
2 

2 (?) as in log. 
289 
290 Sandstone, dark. . . . . . . . . . . . . . • . . . . . . . . . . . . 

Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Slate, black . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 
Shale, black. . . . . . . . . . . ... • .. . .... . . . . . ... 
Sandstone, dark . . . . . . . . . . . . . . . . . ... . . . . 
Shale, 8ark.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sandstone, dark . .. .. . . . ..... . . ... . ....... . .. . . . 
Shale, black. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
Sandstone, carbon str8aks .... . .. . ... . . . ... .. . .. . 
Coal, 2 in. slate in middle .... . . . .. . . . . ..... . .... . 
Slate, 1 in. coal at bottom ... .. . ..... • ...•.. . .... 
Sandstone and shale, dark .... . . . .. ... .. . . . . . . .. . 
Sandstone, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, dark. . . . . . . . . . . . . . . . .. 
Sandstone with conglomerate, 1 ft.. . . . . . . .... .. . 
Shale, carbon streaks, dark. . . . . . . . . . . . . . . . .. . 
Sandstone, dark and gray.. . . . . . ...... ...... .. . 
Shale, dark. . . . . . . . ....... .. . .. . ......•... .. . . . 
Sandstone, carbon streaks, gray. . . . . . . . . . . . .... . 
Slate, black . . . . . . . . ... . .. . ........ . . . ... . . . . . . 
CoaL . . . . . . . . .. .. . . ... . . . .... . .. ... .... .. . 
Sandstone, fine gray. . . . . . . . . . . . . . . .. 
Coal.. .. . . ........... . 
Sandstone, fine gray. . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, dark. . . . . . . . . . . . . . . . . . . . . ... . 
Sandstone, gray. . . . . . . . . . . . . . .. . . . . . . . 
Sandstone and shale, dark. . . . . . . . . . . . . . .. . .. .. . 
Sandstone, dark and gray.. . . . . . . . ..... . . 

22 
1 
1 
3 

7 
5 

11 
3 

29 
2 

10 
8 

39 
3 7 

7 
5 10 

6 
6 1 

:! 
17 
11 
15 

291 
300 
304 
306 
313 
314 
316 
338 7 
340 
341 
:144 
355 
358 
387 
389 
399 
407 
446 
449 7 
450 2 
456 
456 6 
458 
461 
478 
489 
501 
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RECORD of boring No. 1, near Coutlee, on Cold water river, lot 123 
Tp. 91, approximate elevation above sea-level, 1,996 feet.-Con. 

Material. Th . b Depth from 
JCkness of eds. surf:we. 

ft. 111. 

Sandstone, dark ... . . . ... . . ....... . ......... .. . 3 
Sandstone, gray . . . . . . . . . . .... . . 2 
Sand8tone, dark . . . . . . . . . . . . . . . 8 
Sandstone and shale, dark... . . . . . ... .. . .. .. . 2 
Sandstone, soft, gray. . . . . . . . . . ... .. .. .. . 
Sandstone and shale, gray ......... . . . . ... . . . ... . 
Shale, carbon streaks, dark . . . . . . . . . ... . . . . . . 

15 . . 
46 
8 8 

Coal and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
Sandstone and shale, dark ... . .. ........... .. . . . . 9 9 

Begun January, 1891, finished March 17 (1) 1891. 
Signed, G. L. Davis. 

ft. 

507 
509 
517 
519 
534 
580 
588 
590 
600 

RECORD of boring No. 2, Nicola valley, 1893, Nicola Valley Co. 

in. 

8 
3 

Boring No. 1, 
1891. 

============-==================;==== .. Boring No. 2, 
1893. 

Clay and sa,nd ..... .. .. . . . 
Sandstone, coarse, .gray . 
Shale, dark. 

Material. 

Sandstone, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, dark. . . . . . . . . . . . . . . . . .. . ..... . 
Sandstone, gray . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . 
Shale, dark. . . . . . . . . .... . ............ . 
Coal..... . . .. . .. . . . . . . . . . . . . . . . ...... . .. . . 
Shale, dark. . . . . . . . . . . . . . . . . . . . . .. ... ... .... . . . . . . . . 
Coal, . . . . ... . ... ... . .. . . . ....... ... .... ............ . 
Slate, dark .... . ... . . ... ...... ... .. . .. . .. . ... . . . ..... . . . . 
Coal.. .......... . ... ... .. . . ........ .. 
Shale, dark. ......... : .. . .. . ..... . .. . .. . 
Sandstone, gray .... . ..... . ..... . . .. . . 
Shale, dark. . . . . . . . . . . . . . . . 
Sandstone, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, dark. . . . . . .............. . .............. . 
Coal.......... .. . 
Sandstone and shale, gray and dark .... . . ..... . ... . 
Sandstone, coarse, gray.. . . . . . . . . . . . . .. . ... . . . 
Conglomerate, gray. . . . ... . ... ........ . ..... . .. . 
Shale, carbon streaks, black. . .... . .. .. . . . 
Coal.. . . ...... . ... . . .. .. . . ............... . . . . .... .... ... . 
Slate, black . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. ... .. . 
Sandstone, shale partings, gray. . . . . . . . . . 

Thickness. Depth. 

ft. in. ft. m. 

so 80 
:!9 109 
4 113 
6 ' 11!1 
3 122 
7 129 
8 6 137 6 

8 138 2 
1 1 139 3 

G 139 9 
4 140 1 

4 4 144 5 
3 7 148 

10 .. 158 
5 163 
2 165 
1 6 166 6 
1 11 168 5 

21 7 190 
13 .. 203 
12 215 
4 219 

5 219 5 
7 220 

15 .. 235 
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RECORD of boring No. 2, Nicola valley, 1893, Nicola Valley Co.-Con. 

Boring No. 2. ========================================:~~~~~~~~~~~ 
1893. 

Boring No. 1, 
Diamond 
Vale. 

Material. 'fhickness. Depth. 

ft . 

Shale, carbon streaks, dark ... . . . 10 
Sandstone, gray . . . . ....... . ... . 
Sandstone, coarse, gray.. . . . .. . . ... . .. .. . . .... . . 
Conglomerate, carbon streaks, gray ...... . ... . ...... . ... .... . 
Shale, dark. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . . .. . .... . 

6 
4 

25 
5 

Shale, carbon streaks, black. . . . . . . . . . . . . . . . . . . . . . . . . ... . 7 
Shale, dark .............. . ....... . .. . .... . . . . .. . ... .. . 3 
Conglomerate, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale, black . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . 

2 
3 

Sandstone, carbon .treaks, black . . . . . . . . . ... . . 34 
Coal.. ... . .. . .......... : . ... ....... . .. . .. . .. .. ...... . . . . 
Sandstone and shalA, dark..... . . . . . . . . . . . . . . . ... .... . 16 
Conglomerate, chtrk. . . . . . . . . . . . . . . . . . . . . . . ..... . . ...... .. . . 
Sandstone and shale, gray, da1·k.. . . . . . . . . . . . . . . . . .. . 
Conglomerate, gray.. . . . . . . .. ... . . . . .... . . ... .. ... . . . . . . 
Sandstone, carbon strAaks, gray.. . . . . . . . . . . . . . . . . . 
Conglomerate, gray. . . . . . . . . . . . . . . .. ... . ..... . . . . . ... . 
Sandstone and shale, dark. . . . . . . . . . . . . . . . . . . . 
Conglomerate, gray. . . . . . . . . . . . . . . . . . . . 
Shale, dark. .. . ......... . ... . 

7 
65 
3 
4 

37 
31 
39 
11 

Sandstone, gray . . . . . . . .... . . . .......... . . . .. . 14 

On N.W. quarter sec. 14, Tp. 91, property of J . Garcia. 
Certified by G. L. Davis. 

in. ft. in. 

245 
251 
255 
280 
285 
292 
295 
297 
300 

5 334 5 
7 335 

351 
358 
423 
42() 
430 
467 
498 
537 
548 
562 

LoG of the boring at Quilchena, 1904-05, Diamond V ale Coal Co. 

October-
Sand, gravel and boulders, surface to.. ... . . . . . . . .. . . ... . 
Cemented gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 
Clay and gravel. .. . .... . . . . . ....... .. . ... . ....... . 
Clay .... .. . .. ... . .. .... . .. .. . .. . .. ...... . . . ·· · · .. .. · T 
Sand . . .. . . . . . . . . . . . . . . . . . . .. .. . . . . . .. . . .... . .. . . 
Clay ..... .. . . . . . . .. . . .. ... .. ...... . . ... . . . . ..... . 
Cemented gravel .............. . .... . ...... . .. ........ . 
Hard clay .. . .. . .. . . .. . . ........ . . .......... . . 
Hard cemented gravel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Clay.... ..... . . . . . ... . .... . . . .. . ... . 
Conglomerate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
Reddish sandstone . . . . . . . . . . . . . .. . .. . . 
Conglomerate . . . . . . . . . .. . 
Sandstone ............... . 
Brown shale ... .. ..... .. . ........ . .. . ... ....... . 
Dark shale with c0al streaks. . . . . . . . . . . . . . . . . . . . . . . . 
Sanely shale.. . . . . . . . . . . . . . . . . ... ... .. . 
Sandstone . .... . .. ....... . . ... . .. . 
Shale . ............... .. . . . . .. .. . .. . .... ........ . .. ... . 
Sanely shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale with ccal streaks . ... . 
S hale .. . .. . .... . .... . 

16 feet. 

24 " 
28 " 
46 " 
47 " 
66 " 
74 " 
79 11 

83 " 
98 " 

103 " 
107 " 
109 " 
114 " 
116 

123 " 
124 " 
125 " 
172 11 

185 " 
188 " 
192 " 
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Sandstone . .. . . . . . 
Shale . . ........... . 
Conglomerate. . . . . . . . . . . . ... .. ... . 

193 feet 
198 " 
199 " 

B rown shale with coal streaks ..... ..... . . ....... . ......... 217 " 
Conglomerate bands in sha.!e . . . . . . . . . . . . . . . . . . . . . . . . . 249 " 

\3 in. at 218 ; 12 in. at 249.) 
Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 21>3 " 
Hard conglomerate . . . . . . . . . . . . . . . . . . . . . . . . . 284 " 
Black shale. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . 289 " 
Sandy shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. '. 291 " 
Shale ..... . . • . . . . . . . . .... . .. . ... . ..... 305 " 
Shale . . . ...... .. ... . . ... 308 " 
Conglomerate . . . . . . . 317 " 
Shale . . . . . . . . . . . . . . . . . . . . . .. .. .. . .. . ... .. . .. 324 " 

November 17-
Coal, l.ft... . .. .... . . . . . . . . . . . . . . .. ...... . 
Shale 6 m., conglomerate 6 in. . . . . . . . . . ... . .. . 
Shale and conglomerate bands. . . . . . . . . .. .. •. . . .. 
Sandstone .... . . . ............... ... . .. ... . ... . . . . . 
Black shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 
Conglomerate and shale bands ..... 
Coal (4 in.) and shale ..... . 
Coal, 1 ft .... . . ... .... . ...... . 
Black shale. . . . . . . . . . . . . . . . . . . . .. . .... . .. . 
Coal, 3 in. 
Shale and sandstone .. . 
Coal, 1 ft .. . . . . . ... .. ........... . 
Shale . 
Shale and coal. .. . . 
Coal, 2 ft . .... . .... . 
Shale 2 in., conglomerate 10 in ...... . . . . 
Shale . ......... . .... ... . .. . ...... . 
Conglomerate .. ... . 
Coal, 1 ft. 6 in . . . . . ..... . . . . 
Shale with small band of conglomerate . . . . . .. .. .. ... . . 
Sandy shale . . . . .. . . . ... .. .. . .. . 
Sandy shale .... .. . . . .. .......... . 
Conglomerate. . . . . . . . . . . . . . . . . . . . . . . .. . 
Sandstone... .. . . . . .. . ..... • ... . . .. 
Shale .. . .... . .. . 
Conglomerate . .. . 
Dark shale ... . 
Shale .. . . ....... . 
Conglomerate .... . 
Shale .. .. ........ . .. .... . ..... . .... . . . . .... . . . ... . . . 
Conglomerate, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 
Shale ........ . . . .. . . .. . . .. . . ... . .. . ... ...... .. . 

327 " 
328 " 
417 
418 " 
423 " 
434 " 
439 " 
440 " 
441 " 

456 " 
457 " 
468 " 
471 " 
473 " 
474 " 
480 " 
481 " 
482~ " 
499 " 
505 " 
513 " 
51.4 " 
515 " 
517 " 
519 " 
524 " 
555 ,, 

556 " 
558 " 
559 " 
565 " 

Coal, 1~ ft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566~ " 
Shale .. .. . ... . . . . ... . . . . . . . . . . . . . . 570 " 
Conglomera te. . . . . . . . . . . . . . . . . . . . .... 571 " 
Shale with conglomerate band at 5'14-575 . .. .. ..... . . . .. . 517 " 
Light shale ...... . .. .... .... ... .......... .. .. ..... . 577 to 586 " 
Dark shale.. . . . .. . . . .. . . . .. . . . . . . . . . . .. . ... .. .... . . 588 
Coal4 in. , shale 8 in. , coal1 ft . 2 in.. . .. . .. .. . . . .. 590 " 
Light shale. ..... . . . . . . . . . . . .. . ........... . ...... ... . 596 " 
Conglomerate. . . . . . . . . . . . . . . . . . . . . . . . . . . . 597 " 
Brown shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 " 
L ight shale •.... . ... . . .. . . . .. . .. .. . .. ... . .. . ... .. . . . .. . . 606 " 

73 A 

Boring No. 1, 
Diamond 
Vale. 



Boring No. 1, 
Diamond 
Vale. 
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Coal. .... . ................ . . ... ......... . 
Shale . . ............ • ...... . .. .... ... ... 
Coal and shale .. . . .. .. . ........ . . 
Soft black dirt . . ....... , ........ . .. .. . . ... . 
Coal. . . .. .... ............ . ... , ......... . . . 
Shale ............. .. . ... . . . •.... .. . .. . ... 
Coal and shale ..... . · .. . 

1ft. 0 in. 
0 " 6 11 

1 " 0 11 

2 11 3 !I 

2 11 6 " 
1 ., 3 11 

1 11 0 IL 

Soft brown shale . . . . . . . . . . .. ............. . 
Soft gray sandstone . .... . . 
Shale . . . .. . . . .... . ... . .. . . ... . . . . .. . . . . . . . ..... . ..... . 
Fine conglomerate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Sandstone.......... . . . . . .. , . . . ... .. .......... . .. . 
Dark shale .... ... . 
Light coloured fine conglomerate ... . . . . . . . . . . . . .... . .. . 
Sandstone . .. . .... . ............. . .... . .... ... , ... . 
Coal1 ft., •hale 3 in., conglomerate 9 in .... . . . . . .. , .... . 
Shale, mostly hard .................... . 
Gray sand"tone .... .. .... .... .. . . ... .. .. .. .. .. . . . .. . . . . . 
Light shale ......... . . .. , . . .....•....... .. ..... 
Conglmnerate .. ... . . ... , . . , ... . . .. . .. .. .. . . . . . .. .. , . . .. 
Coal, 6 in .... .. ... .. .. . ..... . ........... . 
Fire clay .............. , .. .. ..... .. . . .. . . . .... . . ... . 
Coal, 2 ft . 4 in. . . . . . . . . . . . . . . ... .. . . 
Shale. .. ...... .. . . .. . . .. . . . .... . . . . . . . 
Coal and sh!Lle, 9 in . . . . . . . . . . . . . . . . . . . . . ........ . 
Shale, 4 ft. 3 in .. ... ...... ...... , .... . . .. . .... . 
Coal and shale, 1 ft . 8 in .. 
Shale .. . ... . .... .... ......... . .. . ... . 
Hard, close-grained rock ... .. .. . . ... ... .. . 
Conglomerate.. . . . . . . . . . . . . . . . . . . . . ......... . 
Shale ........ .... ... . ............ . . .............. . 

Boring abandoned. 

615ft 6 in. 
623 
621i 
627 
629 
630 
631 6 " 
633 6 " 
634 6 " 
6:3G 6 " 
6GS 
672 
678 " 
678 " R u 

679 " 2 " 
689 " 4 " 
691 " s " 
706 " 4 " 
707 " 1 " 
711 " 4 " 
713 " 
715 " 
717 " 
71!J " 
721 " 

Boring not altogether satisfactory, owing to frequent caving of hole and difficulty 
Of taking .mt cores, some of which were worn away. In this boring about twenty-four 
feet of coal were passed through without reaching the 'tunnel seam,' the boring 
beginning below the 15-foot seam. The log shows the presence of several seams 
which are not exposed on the face of the hill owing to the heavy mantle of drift 
over much of thi• area. 

THE CoPPER CLAIMS OF AsPEN GROVE AND ABEIWEEN CAMP, B.O. 

By Mr. Robert A. A. Johnston. 

Aspen Grove. Aspen Grove camp is embraced in a ridge of low mountains forming 
the divide between Quilchena creek flowing to the north and Otter 
creek flowing to the south. Its northern limit may be set at a point 
about fifteen miles south of Nicola lake. From there it extends in a. 
southerly direction for about twelve miles and covers, in all, an area 
of about thirty square miles. 
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The rock formation of the area includes an extensive development 
of an old igneous seriu; now represented in the main by breccias and 
basic schists. These are traversed in various directions by more or 
less extensive dikes of porphyritic and granitic eruptives, the material 
of which has often been freely injected into the surrounding rock and 
is to be found as the paste of much of the breccia. 

Extensive alteration of t.he older rocks has succeeded the invasion General char· 

f h . . ] . . . h . f h h" acter of the o t ese mtrusrves, resu ting sometimes m t e convertmg o t e se rsts rocks. 

into impure limestones and dolomites. Chalcedony and serpentine 
are dten found filling cavities and crevices. Pale brownish yellow 
calcite and yellowish-green epidote are of frequent occurrence as 
druses in some of the localities. The only minerals of any economic 
importance so far observed are chalcocite, bornite, chalcopyrite, native 
copper and Rpecular irun. These seem to be pretty generally dis-
tributed through the older rouks, but are nowhere observed concen-
trated in any very great abundance. Stains of green carbonate of 
copper are to be met with throughout the area. Iron pyrites occurs 
very sparingly in a few places. 

Numerous claims have been staked in the area during the past five 
years. In the majority of cases, however, the claims have either been 
abandoned or such work as has been performed on them has been 
entirely in the nature of assessment duty. ln only a few instances 
have any of the claims been developed to any appreciable extent. 

The following notes refer only to the more important openings that 
have been made. 

Sovereign Claim :-On this property, a dike several feet in width So~ereign 
· · f d k d · b f l l · d f claun. cons1stmg o a ar gray Ia ase e sop qre rs expose or some 

distance. It runs in a direction bearing N. 25 E . To the westward 
of this dike the rocks have been shattered and injected with material 
similar to that of the dike, forming a somewhat coarse pyroclastic 
breccia. 

To the eastward of the dike the rock,; show evidences of having 
been subjected to much pressure, so that theit· true character is much 
obscured. In general they present a purplish-brown colour, mottled 
here and there with darker or lighter shades. They are highly 
feldspathic in their composition, while small prismatic crystals of a dull 
green pyroxene are abundantly developed. As secondary constituents, 
small quantities of white calcite, greenish-yellow epidote and yellowish
white serpentine are distrihuted through the mass. 
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In a few instances, masses of native copper of several pounds weight 
have been found occupying fissures, while small grains of the same 
mineral are often observed clinging to the walls of fractures. Stain
ings of the green carbonate of copper are abundant ; those of the blue 
~arbonate occur more rarely. 

Copper Stand- Copper Standard Claim :-On this property the rocks are exposed 
ard claim. along a bluff for two hundred feet or more in length and sixty to 

seventy-five feet in height. This bluff has a northerly exposure, and in a 
recess near its base a shaft has been sunk to a depth of fifty-five feet, 
and from the foot of this shaft a drift has been run in for a distance of 
forty-five feet. This shaft was filled with water at the t~me of my 
visit, but the character of the material displayed on the dump did not 
differ essentially from that of the ledge in general. 

The rock consists of a fine-grained intermixture of a purplish 'eldspar 
and a pale green pyroxene traversed by thin bands of yellowish-white 
serpentine. Stains of green carbonate of copper are abundant on 
exposed surfaces of the rock. 

Giant claim. The Giant Claim :-A tunnel sixty feet in length has been driven 

Other claims. 

into the north side of the mountain on which this claim is situated. 
The rock consists throughout of a compact gray diabase, enclosing here 
and there small masses of pinkish-white calcite and a very little iron 
pyrites. At the top of the hill, a short distance above the mouth of 
the tunnel, the iron pyrites becomes more abundant and stains of blue 
and green carbonates of copper are common. 

Copper Chief Claim :-Two openings on the south side of the hill on 
this claim show abundant stains of blue and green carbonates of copper 
in a shattered mixture of diabasic and cbloritic rocks. 

Big Kirl Claim :-A small excavation on this claim discloses small 
quantities of bornite and chalcopyrite in a gangue composed of a shat
tered mixture of diabase and chlorite schists with small quantities of 
epidote. 

The Hub Claim :-At this claim occasional stains of green carbonate 
of copper are to be observed distributed over a dark brown brecciated 
andesite. 

The Golden Gate Claim :-At this claim a green diabase schist dip
ping about N. 60 E. holds trifling· amounts of chalcocite. 

The Georgia Claim .•-A shaft has been sunk on this claim to a 
depth of thirty-five feet. The material shown on the dump consists 
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of a dark reddish-brown andesite stained with green carbonate of 
copper. 

Copper Belle and Bluebird Claims :-The material of these two 
claims is precisely similar in character to that of the Georgia Claim, 
and consists of a gray, fine-grained andesite stained with green carbonate 
of copper. 

Bctehelor, Nicola and Highland Claims :-The material of these 
claims consists of a shattered coarse-grained andesite traversed by small 
stringers of calcite. Occasional small grains of native copper are to bP. 
found disposed along the walls of cavities. 

Big Sioux Claim :-At this cla.irn thick bands of a green diabase 
alternate with similar bands of a rather coarse-grained a ugite-syenite, 
dipping about N. 70 W. at a high angle. The syenite shows no evi
dences of alteration from pressure and may be intrusive in the diabase, 
which is, in some parts, brecciated and gel'!erally much fractured; alter
atior. products of an epidotic or chloritic character are likewise more 
or less abundantly distributed through the diabase. In some portions 
small quantities of chalcocite and bornite are observable. Stains and 
coatings of green ca,rbonate of copper are abundant. 

A shaft has been sunk on this property to a depth of twenty eight 
feet and a considerable quantity of low grade ore has been raised. 

The Maggifl Claim :-A shaft has been sunk on this location to a 
depth of about fifty feet in a greenish-gray fractured and fissured 
diabase. 

The fissures are sometimes filled or lined with a yellowish white 
serpentine, and in a large fissure a short distance east of the shaft fine 
specimens of white stalactitic chalcedony have been found. Copper 
pyrites occurs sparingly on this claim. To the eastward of tbe shaft 
the district i, traversed by a zone of rusty weathering siliceous dolom
itic schists dipping S. 50 W. at a high angle. . 

The Cincinnati Claim :-A tunnel has been driven into the side of 
the mountain for a distance of about two hundred and eighty feet. 
The rock is a moderately coarse grained an~esite, holding small quan
tities of iron pyrites and showing f requent stains of green carbonate of 
copper . 

The Portland Group :-This ground comprises the Por tland, Coving_ Portland 

ton, V icksburg and Quebec claims. A shaft s~~oid to be one hundred group. 

and ten feet deep has been sunk on this property. At the t ime of my 
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visit, however, it was par·tially filled with water. Somewhat extensive 
strippings have also been made on the proper·ty. The rock, as revealed 
by these strippings as well as by an examination of the material of the 

. dump, is shown to be in general a quartz-andesite. Much of it has 
been fractured and recemented with infiltrated silica and gr·een serp
entine. It shows occasionally small quantities of chalcocite and spec
ular iron "N"hile stains of green carbonate of copper are more or less 
abundant. Narrow dikes of a gray diabasic felsophyre cut through 
the andesite in a direction bearing N 10 E. 

Mount Maria. Vancouver and Westminster Claims :-In its central portion Mount 

Buckborn 
claim. 

Aberdeen 
camp. 

Maria is traversed by a heavy dike of intrusive granite, following a 
course approximately N. 85 W. At the summit of the mountain the 
dike presents on its southern margin a sheer wall of from twenty five to 
one hundred feet in height and upwards of six hundred feet in length, 
In compositivn it consists of a fine-grained admixture of a light gray 
feldspar with comparatively minor amounts of white quartz and brown 
mica. 

To the south of this dike, material of similar composition is seen to 
form the paste of a pyroclastic breccia derived from the andesite of the 
region. In some portions of thi'l breccia stains of green carbonate 
uf copper are abundant and in the case of the Westminster 
and V :1ncouver claims, which occupy adjacent positions on an elevated 
bench on the southern slope of the mountain, small quantities of r:hal
cocite are also to be found. On the latter of these two claims a shaft 
has been sunk to a depth of twenty-five feet, but so far as could be 
observed the results did not seem to be very encouraging. 

Buckhorn Claim.-This claim is situated on the summit of Bear 
mountain at the southern end of Aspen Grove camp. Some small 
openings have been made on it, disclosing abundant stains of 
green carbonate of copper on a moderately fine-grained, reddish-gray 
to dark gray andesite. 

ABERDEEN CAMP. 

Aberdeen Camp is composed of a number of claims in or about the 
district drained by Brom creek and its branches. Brorn creek is a 
small rapid stream flowing down through a deep ravine from the hills 
to the westward of Ten Mile or Guichon creek and emptying into the 
latter stream at a point about ten miles from its confluence with the 
Nicola river. 

Heavy deposits of drift material conceal, to a large extent, the 
underlying rocks, but where these latter are exposed they are seen to 
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consist of a series of granitic eruptives enclosing remnants of an•old 
greenstone series and at times forming the cementing material of brec
cias made up of fragments of the latter. 

These granitic eruptives a re largely made up of a moderately fine- ~~:~ite erup

grained syenite consisting almost wholly of a mixture of a light 
gray feldspar and black hornblende. At different points, however, 
they are see~ to merge gradually into a type in which white 
quartz becomes abundant and tbe hornblende is replaced by a 
dark brown mica. Small ct·ystals of a pale red •garnet are 
of frequent occurrence in this- latter type. Sometimes, as a result of 
local disturbance, the rocks are observed to exhibit a decided schistosity 
and some very thin bands consist of a rather coarse-grained light red-
dish feldspar to the almost entire exclusion of other minerals. Small 
stringers and masses of white quartz and white calcite with specular 
iron frequently occur. 

The character of the greenstones previously mentioned has been 
greatly obscured by the changes produced during the intrusion of the 
granites. In some of the less altered portions they are seen to be 
highly augitic but for the most part they have undergone such complete 
changes that their original constitution is nearly or quite obliterated. 
Drusy cavities lined with white or reddish white quartz are abundant. 
Chalcocite and specular iron are distributed through it to some extent 
but the quantity does not seem to be large. Stains of green carbonate 
of copper are frequently seen. · 

Only two of the claims have been opened up to any very appreciable Ab.erdeen 

extent. These are the Aberdeen and the I.X.L. The former of these claim. 

claims is situated on Brom creek, at a point about a mile from the 
mouth of the creek, where a large mass of the greenstone is enclosed 
between two coarse joint planes in the granite, striking about N. 85o 
W. (mag). A tunnel has been driven for considerably over one hundred 
feet g,long the strike. The greenstone, coated with green car-
bonate of copper and carrying small quantities of chalcocite and 
specular iron is met at various intervals a long the entire length of the 
tunnel, the intervening spaces being occupied by either greenstone 
breccia or granite. Some low-grade ore has been taken out but work 
for the present has been discontinued. 

The I.X.L. claim is situated on a small creek of the same name, a I.X.L. claim. 

branch of Brom creek, and lies nearly a mile and a half in a north-
westerly direction from the Aberdeen claim. In addition to some 
small openings a shaft has been sunk on this property to a depth of 
one hundred feet. The rocks consist of a breccia made up of fragments 



Iron 
mountain. 
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of' the old greenstones cemented in a 'paste of the eruptive granites. 
A coarse-jointed structure with a dip S. 55o E. < 45o is distinctly 
visible. The material holds small quantities of specular iron; stains of 
green carbonate of copper are found. 

Examinations were also made of the K ing Solomon and Midnight 
claims which respectively occupy opposite positions on the right and 
left banks of Ten Mile creek, a little more than half a mile above the 
mouth of Brom creek. At the former of these two claims is seen a 
heavy exposure of a gray granitic gneiss dipping S 20° W . nearly 
vertical. On the opposite bank of the creek, at the Midnight claim, 
the same rock is seen dipping E . < 60°. It includes scanty remains 
of the old greenstones, and thin bands of red feldspar are to be seen 
intercalated with it. Small quantities of chalcocite, specular iron and 
green carbonate of copper are found associated with the greenstone 
portions but in no instance could these minerals be found traceable to 
the granites. 

I ran Mountain. 

A number of claims have been staked on or about the summit 
of Iron mountain and in a few instances a small amount of develop
ment work has been done. The occurrences, so far as could be 
observed, however, do not appear to be of any importance ec<•nomi
cally. The summit of the mountain is comprised in a series of altern
ating ridges with shallow valleys between_ These ridges conform in 
direction with the strike of the rocks, which varies from N. to N. 55° W. 
with a dip to the west or south-west. The rock formation embraces a 
series of interbedded jaspery quartzites, felsophyres and brownish
coloured rhyolites. These last are also often found as the paste of a 
dark brown feldspar breccia. These are all frequently traversed by 
veins of white quartz either parallel with the strike or cutting it at 
various angles. These veins are sometimes seen to carry trifling 
amounts of specular iron, chalcopyrite and pyrite ; green carbonate of 
copper, or malachite, is often observed either as an earthy coating or 
in fine radiating groups of small acicular crystals. In no instance, 
however, were any of these minerals noted in any appreciable amount. 

THE LARDEAU MINING DISTRICT. 

By Professor R. W. Brock. 

Introduction. In pursuance of your instructions the field work for the season 1904 
was carried on in the Lardeau district, in continuation of that of last 
year. As in the past, the topographical work was in cha.rge of Mr. 
Boyd of this Survey. Captain Deville of the Dominion Lands Branch, 
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having generously loaned the necessary instruments, this work was 
done by photographic methods in place of the system of sketching to 
scale previously adopted, thereby affecting the saving of time and 
securing an increased accuracy. As heretofore, the geological work 
and topographical surveys were carried on concurrently. Last season 
the continued wet weather seriously interfE'red with operations, while 
this year the prolonged drought occasioned nurnerouR and extensive 
forest fires, the smoke of which hung like a pall over the country from 
August 6 to the end of the season, blocking the work completely for a 
large portion of the time. Op. account of these unfavourable conditions 
the work accomplished in the two seasons scarcely equals that of one 
season under normal conditions. 

NP-arly sufficient information was obtained, however, for an oblong 
map of the district between Revelstoke and Schroeder creek on Kooten
ay lake (the north end of the West Kootenay map sheet) for a width 
of a.bout twenty miles. Included in this area are the productive por
tion of Fish river, the entire basin of the Lardeau river, most of the 
prospected portion of the Duncan river and the head of Kootenay lake. 

The season was begun at Revelstoke where our outfit had been left Division of 
. . . . . work. 

for the wmter. Whtle Mr. Boyd was expenmentmg wtth the topo-
graphic camera to determine the lengLh of exposure necessary under 
the climatic conditions oi this district, I examined the geological sec
tion exposed in the Illicilliwaet valley from Glacier to Revelstoke to 
compare these rocks, which form the Selkirk series of Dr. Dawson 
with those obtaining in the Lardeau district. From Revelstoke we 
went to Trout lake. Micrometer surveys were made of Trout lake, the 
Lardeau valley to Kootenay lake, the head of Kootenay lake to Kaslo 
and of Howser lake. By the end of June, when this work was com
pleted, the snow had mfficiently melted to permit of work on the high 
summits. After an excursion over Lavina mountain, to get the south, 
ern portion of the district properly oriented, we moved up to Trout 
lake to take up the mountain work where it had to be abandoned last 
season on aecount of snow. The districts about Trout creek, Silver 
cup mountain, and Haley and Hall creeks were finished before the 
smoke interfered with this part of the work. The loss of time from 
this cause made it necessary, in order to cover the sheet planned, to Forest fires. 
finish the south-eastern portion of the area in much less detail. While 
it was still too smoky for regular work, we made traverses in the neigh-
bourhood of Poplar creek and ran a survey up Duncan river as far as 
Haley's ranch. While working here a slight rain cleared the smoke 
from the Duncan valley; we therefore hastened down to Howser lake 
to obtain the necessary information for the south-eastern end of the 
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sheet. After two days the smoke again obscured the country and the 
season came to a close on September 23rd. Mr. Boyd, however, 
remained ten days longer until he secured another triangulation station 
to complete the topographical map. 

As this season's work was the continuation of last year's, which is 
fully treated in the Summary Report for 1903, it will be unnecessary 
in this report to do more than mention the special features noted 
during the present year. 

PHYSIOGRAPHY. 

The character of the country is similar to that described last year. 
The mountains, especially on the Duncan slope, are rugged and Alpine. 
The longitudinal valleys, Lardeau and Duncan, uniting to form 
Kootenay valley, are U-shaped, though, above Lake creek, the Lardeau 
is a flat V. The tributary valleys are narrow, steep and V shaped, 
debauching through narrow box c'tnyona. Almost every tributary 
creek furnishes an example of this, although in a few instances a creek 
has not yet cut down to grade but falls from its hanging valley into 
the main artery. Beautif1,1l fans or cones have been formed at the 
mouths of some of the main tributary valleys. The village of Lardo 
is built upon the side of one of these. The somewhat complicated 
topography about the head of Kootenay lake is due to a change in the 
strike of the rocks and to modifications produced by the Lardeau and 
Duncan tongues of the Cordilleran glacier. 

As m;:mtioned last year, the main valleys follow the strike of the 
rocks, the dire~tion of the tributary valleys being determined by the 
main jointage of the rocks. Above the head of Kootenay lake the 
strike of the rocks changes from a somewhat northerly to a more north
westerly direction; consequently, the direction of the main Lardeau and 
Duncan valleys is thrown out of line with regard to Kootenay valley. 
It is about three miles above the head of Kootenay lake to where the 
valley branches. The north-westerly extension is occupied, first by 
the lower part of Meadow creek for a few miles and then by the 
Lardeau river, only a low gravel terrace, whicl:l extends across the 
valley, preventing the river from following this valley to the lake. 
The north·eastem branch valley is occupied by the Duncan river. 
About a mile up it, the Lardeau river, which has switched over from 
the north-westerly valley, enters the Dun~an valley. These valleys, 
fur some miles up, are very little higher than the lake level and in 
high water are more or less submerged. The ridge between Meadow 
creek and the lower part of the Lardeau river, is only a few hundred 
feet high and that between the Lardeau and Duncan rivers for a few 
miles above their confluence is also very low and is notched by a narrow 
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pass utilized by the road connecting Howser station and Howser lake. 
The Duncan valley is about one mile wide and up to Haley's ranch 
has a very low gradient. A short distance above the mouth of the Howser lake. 

Lardeau, the Duncan expands into Howser lake, a beautiful little 
mountain lake about nine miles long. Two arms on the east side of 
the lake, one running south-east and the other north, almost make a 
large island of the ridge separating them from the main lake ; at their 
upper ends they are separtl.ted by only a quarter of a mile of low 
ground. Where the Duncan river enters the lake, a typical delta has 
been formed with numerous sloughs, lagoons, etc. Meadows, sloughs 
and flood-lands of the river extend almost to Haley's ranch. It is 
evident that considerable changes in the topography about this point 
have taken place during and after the glacial period. It seems prob-
able that the Lardeau flowed down tbe lower Meadow Creek valley ; 
that the Duncan meandered through the arms of Howser lake and 
through the gap behind Howser city to the Lardeau, and that Glacier 
creek formed the last stretch of the Duncan-Lardeau valley. ln this 
case, the ridge between Meadow creek and Lardeau river represents 
the end of the Duncan-Lardeau divide, and the knob on the south end 
of the present Duncan-Lardeau divide, is the remnant of the ridge 
separating Glacier creek and the D uncan. The heavy glacier which 
filled these valleys, unable to make the sharp turns, straightened the 
valleys and deeply trenched them. In the Duncan valley this would 
result in the formation of the main Howser lake, the cutting through 
of the spur between the Duncan and Glacier creek, widening the 
mout.h of the latter and truncating Lavina and Hamill spurs. In the 
Lardeau it would result in the cutting through of the low spur between 
the Lardeau and the old Duncan valley. ' The deep trenching of the 
main valleys by the ice left the tributaries as hanging valleys at least 
a thousand feet above the main valleys. The more active of the 
tributary streams have now, at their mouths, cut down to grade, form-
ing the deep box canyons, with beautiful water-falls and cascades at the 
present heads of the canyons. The north ends of Kootenay and 
Howser lakes are being rapidly silted up by the entering streams which 
are still heavily laden with rock-meal and debris from the innumerable 
local glaciers. Most of the streams head in cirques formed by local 
glaciers which, in a great many cases, are still present and at work. 
From the cirque, there is always a steep drop to the valley level, then 
a reach with a low gradient and finally a steep drop into the canyon 
bottom. 

GLACIAL GEOLOGY. 

Little need be added to the report for last year. 
Cordilleran glacier and its remarkable thickness 
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several points, though over the greater part of the district they have 
been obscured by the large local glaciers. 

The usual criterion for recognizing i;he height reached by a glacier, 
by the marked change in topography of the portion of the mountain 
above the ice from that of the portion buried under the ice, does not 
appear to be of use in this district. Except where local glaciers have 
been recently at work the change from the rounded outlines to the 
rugged or talus-covered <>lopes is found about tree line. Yet the indis
putable evidence of erratics and striation shows that the thickness of 
the Cordilleran glacier in this district must have greatly exceeded 
this, and I am led to the conclusion that, although the majority of 
the summits have the appearance of having their heads above the sea 
of ice, few, if any, of them have really been nunataker. In addition 
to striation on high ridges and summits that could not have been pro
duced by local glaciers, I found on Trout mountain, at 8140 feet, a 
granite erratic that must have been carried from the north by the 
Cordilleran glacier, and on the summit of Abbot mountain, 9140 feet, 
a typical glacial quartz pebble flattened on one side and broken with 
a sharp edge. The country rock all about here is white crystalline 
limestone; these peLbles, therefore, cannot be local, and as this is the 
dominating peak in the locality, no local glacier could have transported 
them. The general direction of the striations produced by the glacier 
is here about S. 14 o E. 

On the west slope of the Duncan valley, near the head of the lake 
and 1600 feet above it, three sets of striations crossing each other 
were observed. The oldest had a direction of S. W., the next S. 50° 
W., and the latest S. 30o W. These variations in direction were, 
no doubt, due to the effect of the Duncan vallfly on different thick
nesses of ice. 

Localglaciers. Local glaciers abound, most of the higher peaks supporting numer
ous small glaciers. Some summits are almost buried under the ice, 
others have large nunataker separated by thin tongues of ice, while 
the majority support small isolated glaciers on all their sides. The 
small glaciers have excavated cirques, except in a few instances, wheu 
the ice is found perched on the side of a mountain where one would 
think no snow could collect. As the local glaciers retreat and become 
smaller, cirques are produced within cirques, or ' tandem' cirques, to 
use Dr. Daly's expression, result. Perfect cirques are formed irrespec
tive of the country rock, so that they are found in granite, diorite, 
limestone and phyllite. 

The largest of the local glaciers is that lying between Glacier and 
Little Glacier creeks, probably aboll.t eight miles long. These tongues 
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run into Little Glacier valley and around a nunataker and unite i.n 
Glacier creek valley. This glacier, I should judge, has a maximum 
thickness of at least a thousand feet. Most of the glaciers are 
traversed by huge crevasses, and ice-falls are numerous. In the sum· 
mer, the movement of the ice must be rapid. Bannockburn glacier, 
near the head of Hall creek, plunges over a ledge of rock, t.he ice from 
above breaking off and falling on to the lower portion of the glacier. 
The surface of this portion is dotted with blocks of ice that have fallen 
from the mass above the ledge of rocks. When examined, the last 
discharge of ice from ab:we was fifty yards from the fall and the next 
a hundred yards farther down or 150 yards from the falL The blocks 
in both cases were still angular and the snow on which they rested had 
not been melted by the reflection of the sun from their southern faces. 
E arlier breaks, now farther down on this ice tongue, show the corners 
of the ice l:>locks melted off ; the snow under their south faces is melted 
and the ice of the glacier beneath has also ~ uffered. As the sun at 
this time of the year (August) is very strong and the weather clear, 
the two breaks, 50 and 150 yard~ from the fall, could not have been 
long exposed to its influence. 

Typical boulder clay was seen on the surface of Marquis and Gilbert 
claim 900 feet above Poplar ci·eek. Lying on a fluted f;Urface, the 
thickness varies greatly. 

Silt, usually well terraced, is found in protected areas along the 
larger valleys for at least 1,000 feet above the valley bottoms. 

GEOLOGY OF 'l'HE SOLID ROCKS. 

The rocks met with in this season's work are similar to those Genlogy of the 

d "b d . l t ' d . f "ll" ll solid rocks.-escri e In as years report, an cons1st o arg1 1tes, genera y 
altered to phyllites or schists; limestone, dark and carbonaceous where 
unaltered, but often altered to white crystalline limestone; quartzite; 
fine-grained ~onglomerate; tuffs ; gabbro, in places perhaps diorite ; in 
smaller dikes, gabbro porphyrite-generally mashed to a chlorite
sericite-schist (greenstone schist); a basic eruptive that seems to have 
been diabase, now represented by a reddish or yellowish weathering 
sericitic serpentinous calcareous schist ( diabase schist); aplite; pPgrna. 
tite and granite. At a few points, as on Lavina mountain and 
Howser mountain, dikes of a basalt-like rock are met with. 

With the exception of the granite and allied rocks, the above men
tioned rocks are usually intimately mixed. Proceeding southward, 
towards Kootenay lake, the rocks gradually become more crystalline, 
mica and garnet are developed in the schists, the lime becomes highly 
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crystalline and white quartzite appears. Dikes of aplite become 
numerous and small faults are abundant. This increase in metamor
phism appears due to the proximity of granite which, indeed, is 
exposed on Kootenay lake about Fry creek, and not to any increased 
folding that the rocks have been subjected to. In fact there seems to 
have been a marked diminution of the pressure about the head of 
Kootenay lake, the rocks being arched into a low anticline dipping 
eastward at the east side of the valley and west on the west side of the 
valley, whereas, farther north, at the head of Haley lake and Hall 
creeks the rocks, as shown by the lime band, are tightly folded. On 
the Duncan river, however, the rocks beneath the "lime dike" are 
highly metamorphosed. East of the river they consist largely of horn
blende and glossy mica-;;chists and gneisses, and west of the river, 
between it and the "lime dike," of quartzite. The "lime dike" so 
conspicuous at this point and north-westward gradually becomes thin
ner as the folding becomes less intense, and at the bend in Lake creek, 
sinks into obscurity. 

The diabase schist which occur3 in several large bands on Silver Cup 
mountain crosses the Lardeau about Tenderfoot creek and extends 
southward across Rapid, Poplar and Cascade creeks to Meadow creek 
basin, thus crossing the strike of the rocks at a slight angle. All 
around the head of Kootenay lake, as also on Lavina hill, crystalline 
limestone, schists and quartzite are the principal rocks. About Howser 
lake, schist and limestone form the bulk of the rocks, Running from 
Jubilee point on Howser lake to Lavina cabin on Lavin!L hill is a 
banded quartzose rock which appears to be limestone highly silicified. 

Granite occurs along the Lardeau-Arrow and Slocan Lake divide. 
At Trout lake, it swings south-east across Five-mile creek to within, 
at one point, one and a half miles of the lake, then it again recedes 
toward the divide. On Kootenay lake it outcrops about Fry creek 
and for some distance south. 

The rocks met with on the section along the Canadian Pacific 
Railway, from Glacier to Revelstoke, which Dr. Dawson named the 
Selkirk series, appear to be the northward extension of the Lardeau 
rocks. Approaching Revelstoke they become highly metamorphosed 
by granitic intrusions. 

MINING GEOLOGY AND MINING. 

Along and near the summit of Silver Cup mountain, going south
eastward from the Silver Cup and Triune mines, mineral occurrences 
are met with, but none, so far developed, equal in size or importance 
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the deposits of the former mines. The general character of the deposits 
is similar to those described in the last report. 

The I.X.L. claim on Brown creek, over the hill from the Triunr , T. X. L. claim. 

appears to be on the continuation of the Triune lead. The vein occurs 
in an iron-spotted talcose schist which is probably a facies of t~e 
diabase schist. One vein runs nearly parallel with the strike of the 
schist but another vein runs at right angles to it. Where best exposed 
by development work the vein is of quartz, from one foot to one foot 
and a half wide, well mineralized · with galena, zinc-blende, iron and 
copper pyrites and gray copper. The galena masses are sometimes as 
large as eight inches square. Crossing Brown creek valley at the 
I.X.L cabin is a dike or boss of diorite. It is more acidic than those 
observed elsewhere and may be a syenite facies of the greens tone. The 
Cromwell claim, in the same basin, is said to have a good showing o£ 
ore but the '~or kings were covered with snow at the time it was visited. 

On the 1\'Iabel, Alpine, I.X.L., (Trout lake slope) and Bonanza 
claims some work has been done on showings of ore, but these present 
no new features. 

On the American, near the south end of the mountain, considerable American 

work has been done and some ore has been shipped but work hae been claim. 

discontinued. The ore is quartz, calcite, hornblende, and spathic iron 
carying galena, blende and gray copper. On the north-east face of the 
'knob on which the mine is situated, the vein, which averages about two 
feet in width, strikes 235o but on the summit turns to 185°. The 
vein is cutting across the strike of the formation, which consists 
of green schists, a mixture of the diabase and gre~nstone schists, and 
phyllite. The work done includes trenches on the surface and several 
tunnels on both the north-east and south-east slopes of the hill. 

Mineralization extends along both sides of the lime dike, or to a 
limited extent in the lime itself, just as in the district described last 
year. 

The Wagner claim is situated on the. divide between Haley and Wagner claim. 

Caribou creeks west of tne lime dike at an altitude of over 8,000 feet. 
The workings '1re on a small knoll above a glaciet• which has to be 
crossed to reach the mine. At the time of ou visit., the workings 
were inacceRsible on account of snow. The vein is situated in corru
gated slates with diabase schists. A band of lime, filled with an 
almost microscopic network of quartz stringers, occurs in the slates of 
the hanging wall which are contorted and faulted by thrusts on a 
minute scale. The lower body consists of several veins of quartz 
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which unite into one mass several feet wide which splits up into small 
veins and stringers. The ore consists of galena with some pyrite and 
gray copper. The galena is cubical, sometimes fine but mostly coarse, 
and occurs in masses up to six inches in width. Blobs of quartz 
appear in the galena and, in places, crystals of quartz, up to one inch 
thick and two inches long, are embedded in the ore. The vein quartz 
is inclined to be drusy and these druses are frequently filled with ore. 

Twenty feet to the south is a second vein, six inches wide, of mas
sive galena. The workings are said to consist of a tunnel 100 feet 
long with a crosscut, and a winze sixty feet deep. 

At the head of Hall creek basin, in line with the W agner, is the 
Jewel. The workings here were also buried in snow. 

The Abbot, on the Haley creek slope, and the Bannockbum, on the 
Hall creek side of the lime dike, have been developed by crosscuts to 
tap ore exposed on the sudace, but no considerable quantity of ore 
has been exposed. There are numerous other claims along the south
ern part of the lime band, but little more work than that required for 
assessment or crown granting has been done. The inaccessibility of 
this portion of the district and its severe climatic conditions, in the 
absence of an influx of capital, have discouraged prospecting and 
development, but until a tonnage has been developed it is scarcely to 
be hoped that conditions will be materially improved. Gold is re
ported to have been found during the summer in a large pyrite vein 
on Hall creek. 

On Lavina hill, between Hammill and Glacier ci·eeks, a con
siderable amount of work has heen done in surface stripping, tunnel
ling, &c., disclosing a network of veins, some parallel to and others 
crossing the formation, which consists of phyllites, bands of limestone 
and a few bands of the diabase schists. The banded siliceous rock 
spoken of as being probably altered limestone, is found in the centre 
of the mineralized area. The ore, which is largely galena with some 
pyrite and chalcopyrite, shows a predilection for the limestone, occur
ring usually either in a limestone band or near one. The gangue in 
some of the veins is white milky quartz, in other~ calcite. The veins 
were from a few inches to four feet in width. The galena which may 
be coarse cubical or fine wavy, occurs scattered through the gangue in 
masses up to one foot in diameter. 

Some prospecting was in progress on the Poplar creek slope of the 
Lard eau from Tenderfoot creek to Meadow and Cooper creeks, the same 
formation extending throughout. 
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On the Swede group, at Poplar creek, a considerable amount of Swede group. 

surface work has been done which has thrown a good deal of light on 
the occurrence of the gold. The rock is made up largely of what we 
have been calling diabase schists, in dikes with thin· bands of phyllite 
between. Near the centre of this mass is a band of rather massive 
green schist. In the diabase schist and the phyllites is a network of 
quartz veins varying from almost microscopic stringers to veins several 
feet wide. While in a general ,;ense these are either parallel to or at 
r ight angles to the formation, in detail they vary in dip and strike, 
anastomose, &c. They carry galena, chalcopyrite, siderite, pyrite and 
arsenopyrite. The quartz is watery, smoky and milky. The smoky 
quartz bears the coarsest gold and the watery is gimerally richer than 
the milky quartz. The larger veins as a rule are much less heavily 
mineralized, while the tiny veins are frequently very rich. The diabase 
schists and the phyllites, besides being full of the small quartz stringers, 
are impregnated with pyrite and arsenopyrite, which weather to yellow 
or red oxides of iron respectively, giving the country rock a spotted 
appearance. Where these crystals were large and are now weath-
ered, wire, sponge and flake gold may sometimes be detected. Evid-
ently the arsenopyt·ite is the heaviest gold carrier. The country rock, 
therefore, when spotted with iron oxide, carries gold values, especially 
near the stringers and veins of quartz, where the sulphides are apt to 
have been present in greatest quantity. Samples which we took at a 
number of points over a wide area gave colours by panning. The gold 
in the rocks is extremely fine. The richer, smaller veins, on account 
of irregularities and faulting, would be difficult to mine, but if, as 
there is reason to hope, the diabase schist and the phyllite carry pay 
values, at any rate near the veins, the prospects for successful operation 
are greatly inct·eased. Samples of fresh unpromising looking schist 
assayed by Mr. Connor of this survey, gave negative results. The gold 
is, therefore, not evenly disseminated throughout the full extent of 
the schist. 

The cost of mining this rock should be low. It is easily worked and Cheapmining. 

although fresh and massive when taken out, it weathers rapidly, so 
that after a few months exposure it may be crumbled in the hand. In 
what rock I sa,w exposed, this weathering appeared to have freed the 
gold from the arsenopyrite, but this point should be tested on rock 
from a greater distance below the surface. If the rock itself is found 
to carry anything like pay values, it should be submitted to first class 
metallurgists and mill men to determine the best method of saving the 
gold. On account of its fineness it is pos::;ible that cyaniding on a 
large scale might prove the least expensive process. 
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Nothing was being done on the Lucky Jack, owing to litigation. 
Here there is an area of diabase schist impregnated with arsenopyrite 
crystals, as on the Swede Group, which is also auriferous, as is proved 
by panning. 

On Marquis and Gilberts claims, on the north-westsideof Poplar creek, 
the same schist is also arsenopyrite-bearing and auriferous. Both 
north-westward and south-eastward from Poplar the same schists, 
spotted with red oxide of iron, from Tenderfoot creek to the branches 
of Meadow creek, were observed at different points, so that if it prove 
to contain gold in commercial quantities there is an extensive area 
over which it may be successfully prospected for. 

The Spyglass claim, about twelve miles up Poplar creek, described 
in last years report, has been sold to a company and is being deve
loped. 

On the Mother lode claim, situated on the north-west side of Poplar 
creek, about two miles up, there is a strong looking vein exposed. It 
occurs in a band of graphitoid slate between dikes of the diabase schist. 
The width is about fifteeli feet and, with t.he exception of about four 
feet, is well mineralized with galena, blende and pyrite, carrying, it is 
said, good values in gold, silver and lead. 

The experiment at placer mining on a bar below Poplar creek, which 
was mentioned in la3t years report, was unsuccessful. Better results 
are said to be obtained in Lardeau creek, near Trout lake, where a 
small force is at work. Prepara tions are said to be under way for 
somewhat ex tensive operations. 

The silver mill, built last year at Five-mile on the south fork of 
Lardeau creek, to treat the second grade ores of the Silver Cup and 
Nettie L . mines, has heen running all the summer. This plant, which 
was described in last year's report, the Manager states to be working 
smoothly and to have proved itself well adapted to the ores it has to 
treat, in which the silver is carried by gray copper. The galena and 
pyrite, which contain the gold, are separated on buddies from the gray 
copper and blende, and sent to the smelter with the high grade ores; 
t he remainder goes through the mill. It is expected that ten dollar 
ore will be successfully treated by this method. 

Eight miles from Lardo, on the Trout lake branch of the O.P.R., is 
a quarry in the crystalline limestone operated by the Kootenay Marble 
Oo. of Nelson. The stone is of two varieties, white and blue and white 
banded. It presents a pleasing appearance and is said to take a fine 
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polish. The pronounced systems of jointing enable blocks three or 
four feet by two feet thick to be taken out. The stone is adapted for 
both building and ornamental purposes. The rock is said to burn to 
a good lime and three pot-kilns of thirty tons capacity were being .con
structed to utilize the waste and culled stone. 

RANCHING. 

Some land suitable for ranching and fruit raising occurs on the Lar
deau and lower part of the Duncan valleys and, where a start h!ts been 
made at cultivation, the results have been excellent. 

FORESTS. 

Fires did a great deal of damage to the forests during the summer 
and also to some of the mines. Some of the fires may be unavoidable 
in a dry season but it is certain that if the public realized the value of 
the forests, steps would be taken for their preservation and fires would 
be much less widespread and frequent·. A large number of the fires 
noticed this summer started where there was a desire to have the 
ground cleared for ranching or prospecting. 

Fortunately, the timber in the Duncan valley has in large part been 
preserved and during the season several gangs of timber cruisers have 
been up locating berthR. 

Larix, Lyellii, the high altitude tamarac, were noticed in abundance 
on Lavina hill near and up to timber line. 

GEOLOGY OF THE WESTERN PART OF THE INTERNA'riONAL BOUNDARY 

(49TH PARALLEL). 

By Dr. R. A. Daly. 

On May 1, I left Ottawa to continue the preparation of a detailed Area covered. 
geologic map and structure section through the western Cordillera 
along the line of the 49th parall el of latitude. I returned to Ottawa 
on November 1. From June 27 to August 5, leave of absence having 
been granted, I gave a course of lectures on physical geography at the 
University of California. During May and June the survey ·of a belt 
fhe miles broad and forty-five miles long, between Midway and the 
Similkameen river, was completed. This belt lies north of the bound-
ary and is limited on the south by the International line. The second 
part of the season was occupied with the similar survey of a beit sixty 
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eight miles long and about five miles wide, between the Kootenay 
river at Port hill, Idaho, and the eastern edge of Tobacco Plains. 

The total length of the boundary belt examined this season is thus 
about one hundred and ten miles. There now remain two sections of 
the belt to be studied in order to complete the whole 425 linear miles 
of survey across the mountains. One of these sections lies between 
the Similkameen river and Chilliwack lake and measures some ninety 
miles in length; the other section, about fifty-five miles long, extends 
from Tobacco Plains to the eastern foot of the Rocky mountains proper. 

My best thanks are due to Mr. W. F . King, Boundary Commis- , 
sioner for Canada, for permission to use photographic copies of the 
manuscript topographic map of the belt between Midway and the 
Similkameen river. This map was made by Mr. W. F. O'Hara for 
the Commission. ~pecial thanks are also due to the authorities at 
Washington who most kindly supplied me with photographic copies of 
the topographic maps of the boundary belt extending from Port Hill 
to the Great plains of Alberta, a distance of llO miles. These excel
lent maps were constructed by Messrs Barnard, Reaburn, Hefty and 
Truax, United States officers of the International Commission. 

Value of topo~ This season is the first in which I have been supplied with topogra
f~a[e~\~~i:ii phic maps on a satisfactory scale and of sufficient accuracy for thorough 
field·work. geological mapping. The experience of the four years engaged in this 

boundary work emphasizes the futility of attempting to combine, in 
one field season, the topographic and geologic surveys of a mountainou~ 
region. The topographic map resulting ft·om such a combination of 
forces may indeed be a permanent asset to the government and the 
people, but it is safe to say that on account of c :1mplexity oi the 
average mountain range, the geologic map constructed along with its 
topographic base, is, from a structural point of view, necessarily very 
imperfect, if indeed it be not quite worthless. Sueh a geologic map 
c<J.nnot be considered a permanent asset. The same area must inevi
tably be studied again before its map can be placed among the stand· 
ard geologic maps of a government survey. This conclusion does not 
apply to reconnaissance surveys which can never be used in the 
determination of detailed rock structures except in an incidental way. 
On the other hand, the structure and 01·igin of the rock formations in 
any area form the very kernel of the truth which should be expressed 
in a standard geologic map issued by a government for the benefit of 
the people. My own experience in this agrees with that of every other 
Dominion geologist working in the mountains as well as with that of 
the many workers in the mountains of Europe, India and the United 
States. True economy teaches that topographic parties should pre-
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cede the geologists in such regions. The geologist must have his 
topographic map in his hand if he is to attack with confidence the 
problems of rock structure, rock origin and ore genesis. 

A special economy of time and money resulted this se>ason from the 
fact that I possessed the topographic map of the boundary belt. 
Through August and September smoke so obscured the country that a 
topograr hie corps must have remained idle. Triangulation was quite 
impossible; other branches of the work must have bePn almost as com
pletely restricted in a rugged region where one could see but a few 
hundred yarr:ls in any direction. Nevertheless, with the Commission 
topographic. map at my disposal I was able to map geologically in 
detail nearly 300 square miles of the belt. Without the aid of that 
map, half of the field season would have been lost, though the expense 
of the pack t rain and assistance were as great as during the times of 
active field operations. 

A rapid reconnaissance of the belt west of Midway was made in Work "carried 

190 " d b · f f · h d l . . on west of ~. an a ne account o rts geograp y an geo ogy was grven m Midway. 

the Summary Report of the Geological Survey Department for that 
year. The work this season consisted in developing the details of rock 
distribution and structme outlined in the former summary. It seems 
inadvisable to present those details here, in advance of the publication 
of the final report and map relating to the district. One important 
determination should, however, be mentioned. In the 1902 summary 
it was stated that a series of gneisses, mica schists and more granitic 
rocks seemed to fonri the oldest group of formations in the area. This 
year, with more time given to the study of contacts, it was definitely 
proved that the whole series belongs to a single great intrusion of acid, 
igneous magma. The mass varies in composition from true granite 
through granodiorite to a very acid quartz diorite. The whole forms a 
single batholith. It is exposed liberally on both sides of the wide 
valley occupied by Osoyoos lake. On the west side of the lake the 
rocks are still generally granitic in structure, but on the east side the 
granitic structure has been changed by orogenic pressure into gneissic 
and schistose structures. Zones of intense shearing in the granites are 
now occupied by w~de bands of fine- grained gneisses ana highly 
micaceous schists. 

The field-work of the second part of the season continued, to the 
eastward, the section mapped in 1903. The camp was outfitted at 
Port Hill, Idaho, and disbanded at Gateway, Montana. The boundary 
belt examined crosses the whole of . the Purcell mountain range, that 
division of the Selkirk system which lies between the great eastern 
valley of the south-flowing Kootenay river and the equally important 
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western valley of the same river as it again crosses the 49th parallel 
this time flowing north from its big bend in the state of Montana. 

Topography The drainage of the belt is entirely tributary to the Kootenay. A 
of the Purcdl ll . f h d . . d' l . d . h t . t th range. sma portiOn o t e ra1nage IS 1rect y carne m to t a nver a e 

extreme western end and extreme eastern end of the belt. Most of 
the creeks, however, empty into the Yahk and Moyie rivers, which 
themselves discharge into the Kootenay. 

Since the valleys have all been deepened by erosion, the strength of 
the topography is dependent on the altitude of the Kootenay river 
above sea-level. At Port Hill the river is about 1,750 feet above sea; 
at Gateway, its surface is about 500 feet higher. The height of the 
highest mountain measured by the Commission topographers is 7,518 
feet. The total range of vertical relief is, therefore, somewhat more 
than 5, 700 feet. With the exception of the imposing four thousand·foot 
clift'facing Port Hill, the mountain slopes are relatively gentle; there is 
seldom an approach to the ruggedness of the Selkirks west of Port 
Hill. The slopes are those characteristic of mountains that have long 
suffered the attack of general erosion. They may be called the slopes 
of topographic maturity. 

Occasionally through the season the smoke lifted sufficiently to permit 
of somewhat distant views. The impression thus gained was supple
mented by a study of the Commission map of the belt. The result has 
been to strengthen a generalization which may be made regarding 
the greater part of the topography in the whole stretch along the 
International line from the Great Plains to the Pacific ocean. In the 
Coast range, in the G~ld range and Selkirks proper, the mountain 
summits were very generally found to accord roughly in altitude; 
locally, they are nearly uniform in height. In the Purcell mountains 
the same rule holds fairly well, and Mr. Bailey Willis has emphasized 
the law as obtaining in the range of the Rocky mountain front. This 
accordance of summit levels has now come to be one of the principal 
criteria, if not the sole criterion, for ancient peneplains which, by 
several authors, are supposed to have once extended over vast areas 
of the western Cordillera of the United States and Canada. The 
summit level accordance in each region is, by this theory, supposed to 
be due to inheritance from the surface of a former great, almost 
perfected plain of denudation. The existing valleys are supposed to 
ha,ve been cut in intaglio beneath such a peneplain after it was warped 
up many thousands of feet abo~e its earlier position near sea lP.vel. 
There are, however, alternative explanations of the phenomenon which 
involve quite different histories for these western ranges. The problem 
is not simply physiographic or geographic in its bearings. A decision 
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as to the true explanation of this widespread phenomenon is of primary 
importance to the interpretation of Tertiary geology. Since leaving 
the field, I have a.ttempted a critical analysis of the subject; a paper 
embodying the principal results will appear in a forthcoming number 
of the Journal of Geology. 

Along the 49th parallel the Purcell range was almost completely Glaciation. 

buried beneath the ice of the Glacial period at the time of maximum 
extension. The upper limit of general glaciation was fixed at 7,300 
feet above sea-level at summits occurring in the middle of the range. 
The Cordilleran ice-cap had a southerly average dit·ection of flow in 
this part of the boundary belt as it had also throughout the 200-mile 
belt stretching from Port Hill west.ward to the Okanagan mountains. 
In the closing stages of the glacial period, the general mantle of ice 
was exchanged for the more limited covering of local cirque glaciers 
and large valley glaciers. 

The largest of the valley glaciers were those filling the Kootenayvalley 
at its eastern and western crossings of the boundary, the one glacier 
terminating in Montana, the other in Idaho. Heavy deposits of boulder 
clay and other material were laid down in the widely opened valleys at 
Port Hill and Tobacco Plains. Elsewhere in the belt, glacial deposits 
are thin, discontinuous and unimportant. A nu~ber of cirques were 
found among the mountains that showed altitudes greater than 6,500 
feet. The highest mountains are locally benched by the head-wall 
growth of these cirques, showing specially rapid glacial erosion about 
those summits. As generally observed in the western Cordillera, the 
attack of cirque glaciers is most manifest on the north-west, north, 
north-east, and east flanks of the mountains. In many C!Lses a decided 
asymmetry chara.cLerizing summits may be kaced to such differential 
erosion which is controlled by the varying exposure of slopes to the 
sun's rays. 

The tree-line was found to average about 7,200 feet in altitude 
above sea. It is higher than at any point yet observed along the 
boundary, between Port Hill and the Pacific shore. Apparently owing 
to the unusually siliceous nature of the rocks underlying the belt, the 
soils are thin and relatively poor. Much of the timber is, therefore, 
not of high grade. Undergrowth is, however, more abundant than I 
have seen it on the boundary, except on the Pacific slope of the Coast 
range. So thick is the underbrush that pack-train travel is restricted 
to the trail!!. For the same reason, progress on foot is generally slow 
and arduous. Had it not been for the excellent trails cut by the 
topographic parties, it would, in fact, have been impossible to cover 
the whole belt in one season. 
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The bedrock geology is, in some respects, simple, when compared to 
that of the long section from the Kootenay valley at Port Hill to 
the Similkameen river. To the west of that valley, sedimentary 
formations are, at·eally, less extensive than igneous formations; the 
structures are those due to magmatic intrusion, volcanic action and 
the intense crumpling, and metamorphism of usually re-crystallized 
sediments. From Port H ill eastward, the staple formations a re well- . 
bedded sediments, t ilted generally to moderate angles of dip, never 
overturned, and relatively seldom disturbed by igneous intrusions. 

These sediments include an extraord inary thickness of conformable 
quartzite and a rgillites, the former dominating. The whole gr.oup has, 
on lithologic and stratigraphic grounds, been divided into four series. 
The lowest series, the Creston quartzite, is composed of 9,500 feet, ot 
wonderfully homogeneous, highly indurated, thick-platy, gray sand
stones. Overlying the Creston quartzite is the K itchener quartzite, a 
second series of ancient, hard sand~tones and inte rbedded argillites 
carrying a high proportion of disseminated iron oxides. These rusty 
rocks are, relatively, thin-bedded and bear very abundant sun-cracks 
and ripple-marks on horizons ranging from top to bottom of the series. 
The thickness of the Kitchener quartzite is about 7,400 feet. It is 
itself conformably overlain by at least 3,200 feet of th in-bedded, red 
and gray argillaceous strata which, together with subordinate thin 
beds of light gray quartzites, make up the formation I have called the 
Moyie argillite. The youngest member of the four sedimentary 
divisions is the Y ahk quartzite, composed of white to gray indurated 
sandstones bedded in thin to medium courses. The top of this series 
was not seen; the whole thickness observed is 500 feet. The total 
observed thickness of conformable strata is nearly twenty thousand 
feet. Neither the bottom of the Cr·eston quat·tzile nor the top of the 
Yahk quartzite appearing in the sections, it is certain that this great 
thickness is only a minimum thickness. 

The westward extension of this sedimentary series was mapped and 
measured during 1903 in the boundary belt immediately west of the 
Kootenay at Port Hill. There the strata <;Orresponding to the Creston 
quartzite are conglomerates, grits and coarse sandstones as well as 
fine-grained sandstones, and are thus, on the whole, notably coarser 
than they were found to be anywhere in this season's belt. The equi
valent of the Kitchener quartzite is less strongly charged with argil
laceous beds than is the Kitchener quartzite east. of the Kootenay. 
These facts point to the conclusion that the shore-line, whence the mat
erials composing the stratified formations were derived, lay to the 
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westward and that the open sea and deeper water lay to the eastward 
of the western crossing of the Kootenay river at the International 
boundary. 

This conclusion was strikingly confirmed on carrying the section 
towards Gateway. It was found that both the Creston quartzite 
and the Kitchener quartzite gradually became charged with inter
leaved beds of calcareous quartzite, calcareous argillite and siliceous 
limestonP, betokening open-water conditions during the formation 
of these sediments. In fact, the transition of the great quartzite 
series to certain of the more calcareous formations of the Rocky 
mountains has become the best working clue to the correlation of the 
rocks of the Purcell range with those of the Rocky Mountain Front. 
If this conclusion be confirmed by the further eastward extension of 
the boundary Sf\ction next year, it will mean that the Creston and 
Kitchener quartzites and, possibly, also the Moyie argillite and Y ahk 
quartzites are of Pre-Cambrian age. The nearest relatives of the 
Craston and Kitchener quartzites in the Rockies are respectively the 
two thick members of the Altyn limestone delimited by l\fr. Bailey 
Willis, who, in the year 1901, carried out a reconnaissance survey on 
the boundary belt on the Montana side.* No fossils have, as yet, been 
found in these old rocks of the Purcell range, but fossils of so-called 
Algonkian age were discovered in the Altyn limestone. 

The only other formatiom found between Port Hill and Gateway I gneous 1uck 

0 d formati 0n.:: . are of igneous origin. ne of them, locally eveloped in the upper 
part of the Kitchener quartzite, is a contemporaneous series of amygda
loidallava-flows and volcanic tuffs aggregating 500 feet in thickness. 
These rocks are well exposed on the first high ridge west of Gateway, 
and again at the edge of the Kootenay river flood plain near the village. 
Eruptive material, occurring on a very much larger scale, is represented 
in a number of thick sills of gabbro intruded into the Kitchener quart-
zite and upper member of the Creston quartzite. These sills range 
from 100 to 2,500 feet in thickness. Some of them can be proved to 
hold their thicknesses very steadily over wide areas. Field evidence 
seems to show that the intrusions took place before tne sediments 
were significantly disturbed from their original horizontal position. 

The sedimentary formations with the lava and gabbro sills together Faults nn<l 
made an exceptionally rigid mass of rock, which was capable of tr&.n;;- folns. 

mitting the thrust of Tertiary and earlier mountain-building forces, 
though the mass itself refused to yield to that force in the same manner 
as the weaker, now mashed and contorted formations west of the Purcell 

·>Bull. Geol. Soc. Amer., ,-o]. xiii., 1902, p. 305. 
16-A-7 
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range. The uplift of that range has led, rather, to normal faul ting and 
subordinate overthrusting superimposed on a few broad, open folds· 
In the sixty miles between the two crossings of the Kootenay river, 
fourteen normal faults of large throw, three thrust faultll, three faulted 
anticl ines and three faulted synclines have been observed. Struct
urally, as well as lithologically, the Purcell range is thus a Cordilleran 
d ivision t ransit ional from the Selkirks proper to t he front range of the 
R ockies as these ranges are developed on the 49th parallel .. 

In a number of cases the structure has had manifest control over 
the present topography of the range. Seven of the meridional valleys 
are clearly located on normal faults. The wide valley of the Kootenay 
at Port Hill, and apparently again D,t Tobacco Pla.ins, has been opened 
c.ut on zones of normal faul ting, in each case the faultsha ving merid 
ional trend. 

In the present summary report of field work it is premature and 
inappropriate to go into detai l regarding either the general geology or 
the petrography of the formations on the belt, but one special pheno
menon deserves mention as of possible importance in bearing on the 
general principles underlying the interpretation of the igneous rocks 
throughout the boundary section. The thickest of the great gabbro 
sills above mentioned is well exposed on an isolated mountain forming 
the residual of a monoclinal fault-block immediately west of the point 
where t he Moyie river crosses the boundary. Owing to its importance 
both in volume and relations, this igneous body may be given the 
special name of the Moyie Sill. It has been thrust into the Kitchener 
quartzite on a horizon situated nPar the middle of that formation. 
The sill, closely following the ·bedding plane, and re taining its thick
ness of approximately 2,500 feet t hroughout, has been traced along 
the strike a distance of about five miles. The main mass of the in
trusion is a hornhlende gabbro, often containing accessory quartz inter
stitially developed. The heat of t he magma has rifted off thousands 
of fragments of the quartzites. These fragments are seen to be in all 
stages of solution in the magma, which, on account of its exceptional 
volume, retained sufficient thermal energy to continue the shattering 
and d igesting of the invaded sed imen ts for, apparently, a 'long period. 
The composition of the magma has, therefore, been signally altered in 
the sense of having grown more siliceous than it was originally. The 
products of the digestion are, for the most part, segregated along the 
upper contact of the sill where, imtead of gabbro, a 200-foot zone of 
light gray crystalline rock was found. Microscopic examination shows 
this zone to be composed of a highly acid biotite granite passing into 
gmnophyre with characterist ic micrographic structure, and also, by 
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rather sudden but defi nite transitiom, into the underlying hornblende 
gabbro. 

The potash of the granite is contained in the essential orthoclase, 
,oda orthoclase and microperthite, as well as in abundant essential 
biotite. Tnat oxide, along with other constituents of the essential 
minerals, was derived from the quartzites which are slightly feldspathic 
and occasionally argillaceous, and which also bear minute scales of mica 
in considerable amount. The specific gravity of the quartzite varies 
from 2.68 to 2. 75; that of the normal gabbro from 3.00 to 3.03. It is 
highly probable that the fragments of quartzite sank some distance 
into the gabbro when the latter was molten and then less dense than 
the solid quartzite. The acid material derived from the dissolving, 
sinking fragments was, nevertheless, evidently less dense than the 
gabbro magma, and rose to the upper contact of the sill. In this way, 
by simple gmvitative differentiation, coupled with the assertion of those 
definite laws of molecular a ttraction which control the formation of 
biotite-granite in general, a new crystalline rock has been developed 
on this upper contact by the mechanical and solutional action of gabbro 
on somewhat feldspathic quartzites and subordinate interbedded argil
lites. As expected, acidification is seen at and near the lower contact, 
where abundant quartz is interstitially and poikilitically developed in 
the gabbro ; yet there the effect is relatively so limited as hardly to 
change the usual dark colour of the gabbro. Exomorphic contact 
action seem8 to be as pronounced at the lower contact as at the upper. 
The absence of a zone of granite at the lower contact is believed to be 
due to the process of gravitative differentiation. The excess of silica 
actually found at the lower contact is attributed to the solution of the 
quartzite while the sill was in the viscous condition immediately pre
ceding the crystalli zation of the whole mass. 

A similar special acidifioation of the internal upper zones of contact 
was obserYed in several others of the sills in the belt. The consider
ably smaller YOlume of those sills paturally involved a much less strik
ing acidification of the gabbro magma than that just described for the 

·:tVloyie sill. 

These observations illusti·ate what is believed to be a case of the Secondary 

formation of granite by hypabyssal assimilation of siliceous sedirr.ents ~~~~i~e~f 
by a gabbroid magma. The phenomena in the Purcell range are 
markedly similar to those so fully described by Professor W. S. 
Bayley* and by Professor N . H. WinchelH at Pigeon point and many 

*Bull. No. 109, U .S. Geol. Surv., 1 93. 
t Minnesota Geol. Sur--. Reports. 
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other localities in the state of :::\Iinnesota. There is another suggestive 
parallel in the likewise ftbly discussed relations of gabbro and grano
phyre, in. the Sudbury district, Ontftrio. t The extremely simple struc
ture and relations in the case of the l'\'Ioyie sill suggest the legitimate 
extension of this secondary theory of granite to the much more important 
case of truly abyssal assimilation of siliceous and aluminous sediments 
and crystalline schists by basic gabbt·o magma, whereby granite and 
allied rocks may be conceived as secondarily produced on the scale of 
intrusive stocks or even great batholiths. * 

The experience of the season clearly points to the conclusion that 
there is no hope of the discovery of important mineral deposits, except 
in the case of beds or veins of iron ore similar to the well-known 
deposits >tt Kitchener, on the Crow's Nest division of t he Canadian 
Pacific Railway. It is possible that such ore may be found in the 
Kitchenet· quartzite, where it crops out in the boundat:y belt, but none 
on a commercial scale was discovered this season. Quartz veins are 
notably rare ; with very few exceptions these occur only in the gabbro 
sills or along the contacts of the sills. The veins are always narrow, 
and show no promise of giving, in assay, any important content of the 
precious metals. 

The thinness of the soil and the general absence of level ground are 
sueh as to discourage settlement for agricultural purposes, except in 
the Kootenay valley, at Port Hill, and at Tobacco Plains. Permanent 
farms are being cleared on the wide bench east of Port Hill. The 
extraordinary drought of the season caused an almost complete loss of 
crops to the farmers settled near Gateway, except in the rare ca<es of 
those who comm>md running water for purposes of irrigation. 

NATURAL HISTORY OF '£HE NATION~L PARK. 

By Professor John jJ1acoun. 

At the date of my last; summary report I was engaged on Part III of 
the Catalogue of Canadian Birds. ·with the help of Mr. J. M. ~facoun, 
my assistant, the proof was read and the whole work, which extends to 
7 33 pages and includes 650 species and varieties of birds, was completed 
by the beginning of June. The index, prepared by Miss Marie Stewart, 

::: R.ep. B lll·eau of Mines, Ontario, 1!!03 and 1\104, A. P. Ooleman ; n enl. Surv., 
Canada, Ann. R ep., vol. 14, Pt. H, 1!!04, A. E . B,1rlow. 

'' Compare R. A. Daly, The ~Iechanics of Igneous In trusion, AmPr .. Jour. 
;-)cience, vol. xv., 1903, p. 2m1, and vol. ni ., 1903, p. 107. 
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covPrs twenty three pages ; bv its aid, any bird in the Dominion, under 
whatever name it may appear in the Catalogue, can be easily found, 
and our knowledge of its distribution and breeding habits can be at 
once referred to. The amount of time and care entailed in the prepar
a tion of thir, work has been enormous, and, but for the constant help . 
I received from my assistant, it could not have been carried to a 
successful completion in so short a time. 

Thirteen years ago the writer:spent a summer at Banff, ( Alta.) study 
ing the flora and fauna of the Robky Mountain Park. 'l'he outcome 
of that season's work was the establishment of a museum at Banff. A 
collection of birds waR mounted by the taxidermist of the Geological 
Survey, and one of plants was prepared : both these were placed in the 
museum which was established in 1892. Since then, the Park has been 
extended to the " Great Divide" on the border of British Columbia, 
and the Yoho Park on the British Columbia side of the" Divide" has 
also been placed under the jurisdiction of the Superintendent of the 
Rocky Mountain Park, so that at present the Park extends from Can
more, on the east, to some distance beyond Field, on the west, on both 
sides of the railway. 

Owing to the increasing number of visitors, it became necessa·ry to Banff museum 
enlarge the museum, and last year a fine building was erected and well 
fitted up for museum purposes. Very little new material, however, has 
been added to the collections of the fauna and flora since the original 
consignment from this Department. 

On account of the enlargement of the Park and the necessity for 
additional knowledge of its productions and inhabitants, I was instructed 
to make a further exploration, chiefly of the western part about the 
"Great Divide," and this I proceeded to do last season. The addi
tional specimens necessary to complete the botanical collection are now 
on hand and will be added to the original consignment next spring. 
It is intended to complete the Rocky Mountain birds and mammals 
and, besides, to place in the ·museum as large a collection as possible 
of the game-birds of the prairies, including waders of all kinds, ducks 
and other swimming birds. The larger hawks and owls will be so set 
up that visitors from all parts of the world can see what we have in 
the matter of sport to give them. 

After finishing the proof-reading of the Bird Catalogue I started for 
the Rocky mountains on June 17 and, after spending two days at 
Calgary, went on to Banff, where I spent three days going over the col-
1ection there with i\Ir. N. B. Sanson, who has charge of the museum 
and who, I found, had added many fine specimens to the original col-
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lection. The plant collection was in excellent order, but the collection 
of birds needed the hand of a taxidermist. Mr. Douglas, the Super
intendent, saw the necessity of having the birds cleaned and, in some 
cases, replaced by better specimens. 

Laggan uamp, I then went on to Laggan and established myself in the camp of 
Mr. A. 0. Wheeler, who, for the next three months, gave me a home 
with his men and helped me in every possible way. Very frequently. 
rare specimens, collected on the highest mountains, were brought down 
by the men, and enabled me to add to my own collections. 

Red Deer 
'-'lVer. 

From June 26 to 29 I collected around Laggan, and on the mor;1ing 
of the 29th started up the Pipestone on foot, with l\Ir. ·wheeler's pack 
train. The first day we went about eight miles and camped; the 
next day Mr. \Vheeler and his men ascended a mountain while I 
botanized at the base. This was the usual procedure through the 
summer. The camp wa,; moved every second or third day. By July 
3rd we had reached the source of the Pipes tone and camped in the last 
grove of trees. Around us were snow-clad mountains, and nearly all 
the ground, except the steeper slopes facing south, was still covered 
with the winter's snow. For the last few miles we passed through a 
verit.able flower garden. The ground was covered with five species of 
spring flowers growing in the greatest profusion and just in their 
prime. In many places were white Globe flowers ( Trollins laxt6s ) 
covering acres of ground and often with over twenty blo::;soms springing 
from the ::;ame root. Near by, could be seen great patches of bright 
yellow which were made by the flowers of the lVIountain Dog's Tooth 
Violet (E1·ythronium gigantewn). Scattered among t hese, or growing 
in masses by themselves, were the Spring Beauty (Claytonia lanceolata), 
the Mountain Buttercup ( Rammculns Eschscholtzii) and the Mountain 
Anemone (Anemone occidentalis ). The above were the leading species, 
but a score of others could be enumerated. Our camp was pitched 
above the real spring and the flowers here were truly alpine, many of 
them not being spring flowers at all. Dead stalks of A1·nicas, 
E1·ige1·ons and other composites were around, everywhere, but not a 
bud was seen. Occasionally on a sunny spot one would stumble on a 
patch of the Mountain Saxifrage ( Saxifraga oppositifolia ), or the Moss 
Campi on ( Silene acaulis) or, high up amongst shingle, the first flowers 
of Oxytropis podocarpa. The Drabas showed a few flowers both 
yellow and white, the former being Draba alpina and the latter 
Draba nivalis. 

On the 1th I climbed the eastern side of the Yalley and was able to 
look down on the source of the Red Deer river, which, at this time, was 
still encumbered with snow. Almost under my feet and 500 feet 
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below reposed a small lake which still retained it~> icy covering. The 
silence of nature was unbroken by bird or beast, but, occasionally, 
water was heard to tt·ickle, and by. noon the southern slopes were alive 
with little rills. In the late afternoon, '"ater could be seen, glancing 
in the sun as it descended from the heights; the creek below om· camp 
sent up an ever-increasing sound as the volume of water rushing 
through it grew. The sun sank behind the mountains to the we~t; 

slowly silence settled on the scene and by morning all movement of 
water had ceased. Day by day throughout the summer, this melting, 
flowing, rushing and freezing, kept on, and even late in September 
was being repe:tted at higher elevations. 

\Vork was finished on the 5th and we descended over l,OOOfeet into P ipestune 

the .l:'ipestone valley, which we now found to be a set·ies of turbulent m lley. 

streams of :nilky-looking water. These soon became one stream, and 
a rushing river, difficult to ford, was the result. Large collections 
were made on the lower slopes. As we worked our way down stream 
we found that the spring was fast passing into summer ; and by the 
time we reached L'l.ggan on July 10, having been only tweh-e days 
absent, summer had usurped the place of early spring. The species 
scarcely in bud on June :!9 were in seed July 10. Collecting was 
resumed for a few days on the mountain slopes around Laggan and in 
the Bow valley; on the 16th I changed my headqua.rters to Lake Louise. 
Laggan is 5,037 feet above the sea and Lake Louise is 638 feet higher; 
the mountains rise on both sides of it a t least 4,000 feet above the 
lake. This makes the vicinity of the lake an ide11.l collecting ground, 
and n.s there are horse trails in all directions there is no difficulty in 
getting about. 

Very extensive collections \vere made at Lake Louise and its Yicinity. Lake Loui•~· 

Lists were made of plants that ascended above 6,000 feet and a 
surprising uniformity was noticed in the occurl'ence of the same species 
on all the mountains at the same heights. 

Ascents were made on " the Saddle" east of Mount Fairview, on 
"the Moraine" at the base of ~Iount Victoria, on Mount Niblock, 
the Beehive and Mount St. Piron. Many alpine species, not found 
to Lhe east of Castle mountain, were collected, and common things at 
Banff were altogether absent. The flora of Lake Louise itself is quite 
different from that of the mountains around it, being below the 6,000 
feet line, which seems to be the line where a marked change takes place 
in the vegetation. The forests between Laggan and Lake Louise 
have hitherto escaped fires, and to this fact much of the attracti\·eness 
of Lake Louise is att-ributable. ::\Iuch of the spruce ( Picea Engelmanni) 
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is very fine and in many places attains a good size and has a tall 
straight tru!ilc 

After completing my ~ork at Lake Louise I again joined Mr. 
\Vheeler's camp which was now near H ector on the west side of the 
diYide. I started work here on August 1, and remained in that vicin
ity tmtil the 19th. Four days were spent at Lake O'Hara and Lake 
McArthur at the head of Cascade creek, which enters Lake Wapta at 
Hector. A good horse trail leads fror~ Hector tu Lake O'Hara, eight 
m;les distant from the railway and about 7,000 feet above the sea. 
Between 500 and 1,000 feet higher up is Lake lVlcArthur. This lake 
is above timber line and rather south of the divide leading into Otter
tail creek. Being above timber line it remains covered with ice until 
la te in the season. On the date of my visit, August 10, there were 
six icebergs floating in it and as its waters were very transparent it 
was possible to see the bottom at a great depth. A large glacier enters 
the head of the lake and it was from this that the icebergs had broken 
off. On the south sidr, a glacier on Mount Schaeffer discharged quan
tities of ice which, falling from a great height, were very much broken 
up before reaching the lake. Its outlet is obscured by morainal debris 
but its discharge forms the source of Otter-tail creek on the north-east. 
l\lcArtbur's pass and the vicinity of the lake at this time might be 
called, with truth, an alpine flower-garden. About twenty species 
were growing in the greatest profusion. Yellow, reel, blue and white 
were the prevailing colours and the leading flowers were Arnicas, 
Erigerons, Castillejas, Saxifragcs and Asters. Indeed, these genera 
are the producers of the beautiful flowers spoken of by all mountain 
climbers during August, and are not represented on the higher ~oummits 

Il'Or in the spring gardens of late June and July. 

The vicinity of lake \\' apta at H ector occupied me both before 'lnd 
after my visit t o lake O'Hara, and excursions were made to Sherbrooke 
lake and other points in the vicinity. On August 13, I ascended 
l\Iount Paget and made a complete list of the species. As usual, the 
flowers on the summit were, without exception, the same as those at 
8, 000 feet on the east side of the divide. 

On the 19th I walked from Hector to Field. Next day I walked 
Dut seven miles to Emerald lake, where the camp was pitched. The 
descent from Hector (A!t. 5,207 feet) to Field (Alt. 4,064 feet) comple
tely changed the flora and now the woods seeilled to be filled with 
plants left at Banff and others found at Glacier in the Selkirks. The 
road between Field and E meralJ lake passes, for the greater part of 
t he distance, through a young forest of spruce, Douglas fir, mountain 
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·balsam, fir· anJ pine. All the trees are tall and beautiful to look upon 
and range from four to sixteen inches in diameter. Around Emerald 
lake the forest is old; many of the trees run to three feet in diameter 
and all are tall and mostly soun::l. Should a 'fire ever take place any 
where between Field and the Lake, all the beauty of the scenet·y would 
be clesteoyed and the Yoho Park, instead of being, as it is, the great 
attraction for tourists, would become an eye-sore to be shunned. 

After being settled in camp on the shore of the lake, excursions 
were made in all directions and :Mounts B urgess and vVapta were 
examined and their productions noted. On September 2, men and 
hoe es ascendecl the trail from Emerald lake to the summit of the 
Yoho pass. Eight days were spent in the Yoho valley; each day, 
ascents were made up to the glaciers, and the vegetation was noted 
As usual, the high altitudes produced the s,nne species, and, the collect
ing season being over, I reluctantly returned to Emerald lake on the 
11th, went down to Field and, next day, proceeded to Lake Louise to 
settle up my business; then ·on to Banff for a few clays, and, gathering 
up my collections at Calgary, started for Ottawa, reaching there on 
the 29th. 

Since my return f;·om the field, I have been almost constantly 
occupied with increased correspondence and the naming of specimens 
feom all parts of ihe countey, and have found no t ime to arrange the 
mat~:rial brought from the field. This wiH be determined during the 
winter. 

D uring the year 932 letters have been written. 

TnE CAsCADE M i D CosTIC:AX CoAL BASINS AXD THEIR CoxTIXUATIOX 

KoRTII WABD. 

JJy D. B. D 01uling. 

The field work for the past season consisted, mainly, of topographic 
surveying to extend the map of the Nat ional Park, north and south, 
on the line of the band of coal-bearing rocks of the Bow River valley. 

I left Ottawa on the first of June to meet my assistants, :.Uessrs G. 
S. Malloch and F. C. Bell in ·Winnipeg. "We then proceeded to l\Iorley, 
where the horses had been wintered and, having got together the camp 
.outfit, commenced work in the country south of Canmore. 

The field work of the preYious season waE:> devoted mainly to a study 
of the coal measures of the Bow valley and their continuation up the 
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Cascade river. This series has been called the Cascade coal basin, but 
as it extends both north and south of the part already mapped and 
beyond the limits of the topographic map made by the Interior 
Depat·tment, it seemed necesmry to add to the latter, to illustrate ·the 
southern continuation as far as the IZananaskis river and northward as 
far as the basin extended or time permitted. The photographic method 
seemed t he most exped it ious and a photo-theodolite of the Bridges
Lee type was ordered. This not being delivered in t ime for the first 
part of the field work, a small transit was used and sketches were 
made instead of photographs. 

As the area to the south was not h1rge, points were selected as 
stations from which convenient a reas could be over!ooked. These 
Stations were connected, as best we could, with known points on the 
map. Stations on each side of the Rundle range, from P igeon mount
ain westward to those south of the Spray lakes, were occupied. 

vVind mountain, one of the highest in the d istrict, was not ascended, 
a convenient point being found on its northwest slope. The highest 
point of this group lies four anJ three quarter miles almost directly 
south of Wind mountain and ha3 an elevation of 10,200 feet. 

The geologic features were noted on our sketches, so that the map 
could be coloured as fat· as the topography would allow. Several visits 
were made to the new coal mines now being developed at Bankhead, 
five miles eust of Banff; the progress in the t unneh was watched with 
interest, it being expected that the strata might., in pluces, as at Can
more, be badly bent, faulted or crushed. 

After finishing the work planned, south of Canmore, we moved to 
the Cascade river and made excursions to the east of this stream, to 
further outline the geologic features. A villit to ::\Iinnewanka lake 
was included, as well as a climb" to the sum mits of the hills at the 
north end of the Cascade mountain, to obser ve the strata of the face 
of the Vermilion range and of the intervening valley. On August 
1st the photo-theodolite arrived at Banff and we immediately posted 
north. 

Photographic Two reference points on the topographic map, near its t;torthern limit 
~rp:~th~~YR. at Lat. 50o :30', were used as the ends of a base, and a system of small 

triangles was carried northward to near the Red Deer l'iver. A few 
points were also taken on each side of the valley of the Panther river 
east of the cont inuat ion of the Cascade basin. The Palliser range, which 
is a continuation of the mountaim along the eastern .side of the Cascade 
basin, is found to have another coal basin developed on its eastern 
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flank, commencing south of the Panther river. This extends north
ward and crosses the Red Deer river, while, still farther to the east, 
past another mountain range, a triangular area of the same coal-bear
ing rocks occupies a position a few miles to the northward of the one 
noted above. The two streams, Panther and Red Deer, which here cut 
transversely across the mountain ranges, give sections of three coal 
bearing basins having their maximum width on the Panther river. · 

The most easterly of these basins was prospected several years ago; 
a seam of coal was diecovered and the location applied for. This is 
locally known as the Costigan seam. A visit of five days to this 
locality was made by us and a part of the area was examined. 

By using the pickets which still remained from a traverse of the 
stream by Mr. McLatchie, D.L.S., several stations were fixed on the 
surrounding hills and a series of photographs was taken. A smali topo. 
graphic map has since been constructed to accompany the note!> bear
ing on our examination. This is appended to the present summary of 
our proceedings for the summer. 

Large fires in British Columbia, which did incalculable damage to F orest ti rP>. 

the forest wealth of the country, started during the last week of July. 
After the first week of August, the smoke blotted out all view of 
distant hills for several days at a time and om work suffered accord-
ingly. An occasional shift of wind to the north cleared the air but 
the prevailing wind was from the west. 

After the first week of September we moved south, to c ntinue the 
work across the Kananaskis river, but had only onP. day of fairly clear 
atmosphere and, finding no change, even after a snow storm, I deter
mined to discontinue the work for the season. 'vVe reached :M:orley 
September 25 and returned to Ottawa. Since then, a great part of 
my time has been occupied in preparing maps and diagrams for this 
report. 

GENJ<.:RAL NOTES ON 'l'IIE STRUCTURE OF THE CASCADE BASIN. 

The valley of the Bow river, from the Gap to Anthracite, is eroded C\ts.cade coni 
ba·qn along the edges of Cretaceous sandstones and shales. These are · · 

dipping to the south-west and are terminated by a long line of fault, 
which runs about north-west a.nd south-east. On the western side of 
this fault the limestone beds, which underly the Cretaceous, are 

' thrust upward and now form the mountain ranges in which are 
situated \Vind, Rundle and Cascade mountains. This break is con
tinued south-east across the Kananaskis river. The various beds in 
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the limestone ridge can be traced continuously, and, at the Kananaskis, 
the relative heights agree very well with those at Cascade mountain, 
but at the intervening points they are genemlly at higher elevations. 
The amount of displacement relative to the eastern side of the bt·eak 
aiso varies considerably. The total series at one time contained a 
great thickness of Cretaceous and Tertiary rocks, all softer, and there
fore weathering and crushing more easily, than the basal limestone 
strata. The overthrust of the fault brought the limestone members 
up against the Cretaceous, in many cases displacing and breaking up 
the upper part of these softer rocks. 

Along this break the limestone sometimes overrides part of the 
Cretaceous, and at others, abuts fairly against the edges. At the 
Kananaskis it has been forced over part of the series. Northward on 
the height·of-land between this river and the Bow, the base of the 
Cretaceous does not seem to have been overridden, but has sustained 
the great pressure and the beds, for a short distance, are bent up in 
trough form. In the limestone, al~;o, the pressure has developed a 
series of flexures which run through the range in a north and south 
direction about parallel to those noted htst year in the Cretaceous, 
north of the Three Sisters mountain, and seems to denote a pressure, 
not at right angles to the line of fault, but rather from the west. A 

P res:mrefolds. possible explanation, without a resort to secondary pressure, may be 
deduced from the fact that the fault continues-, on a straight line, to 
the vicinity of Anthracite, and then diverges more to the north until 
it practically dies out. This point, then, t.he end of the fault, can be 
considered as a pivot for t.he lateral displacement of the beds. If the 
whole mass to the west is not influenced by this break, a part at least 
will be, and the direction of pressure and lateral displacement should 
be, in most cases, along lines at right angles to radii from the pivotal 
point. The folds, as above mentioned, roughly lie across this direction 
of pressure. Those in the Cretaceous beds fcom Anthracite south to 
thA Three Sisters run, probably, more nearly parallel to the line of 
break, but also show, in some degree, the effect of pressure at an 
oblique angle to the general strike. 

-The different conditions of pressure along the break no doubt caused 
transverse faults, and some of these seem to be indicated at the gap 
behind Canmore in the W'hiteman pass, and between Wind mountain 
and Three Sisters mountain. 
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A series of sketch sections are here added to show the effect of the 
thrust on the limestones when abutting agains t the Cretaceous, as well 
as the fold in the latter, and also the position of the two series in 
event of an overthrust. The sketches serve also to illustrate the 
shifting of the break from the line of one primary fold to another to 
the e:tst. 

Primary folds. A primary series of folcl s, which were probably the first effects of the 
lateral pressme, mark out the general lines along which the breaks 
occuned. In some cases these folds were not continuous, but, where 
they end, there is an accompanying one running in the same general 
direction. In the case illustrated in the sections, a primary fold, 
along which the break occurred in the lower sections, dies out in the 
upper, while the break runs ft·om the crown of this to the east, to fol
low the crown of the next. This deflection and the final end of the 
break gave rise, as bP-fore noted, to the oblique series of folds displayed 
in the sections at Wind and Three Sisters mountains. 

Gap in ra11 gt~ 
at Banff. 

B uckling in 
coal measure. 

The great gap which appears in the range between Rundle and 
Cascade mountains seems to have been caused by several factors. 
One of these is no doubt due to the general line of weakness that 
follows the summit of the line of the primary fold . Then there a.re 
many reasons for supposing that there is a fault, or series of faults, 
running transversely across the general one. This would then leave 
a large triangular area at tbe bend of the fault ready, on account, of 
its broken nature, to be removed. The narrow valley, in which Lake 
Minnewanka lies, presents every indication of having been eroded 
along a line of fracturfl, and disturbance near this line is also seen 
in the drifts on seams Nos. 1 and 2 at Bank head. Instead of the 
drifts following fair·ly straight lines, the entries are a series of 
reversed curves for about three hundred feet, after> which they 
straighten out, and lights at the head of the workings, then 1,600 feet 
distant, could be seen. 

Other phenomena, resulting from the sliding of the rock in the 
mountain over the coal bearing beds, are clearly shown in workings on 
seam No. 3. This seam has apparently acted as a plane along which 
little resistance to lateral shearing would be presented. The stress 
has caused a block-that part above No. 3-to movE\ bodily upward 
along the plane of the beds. '\Vhere the strata were firmly held down 
by the backing of limestone, the beds moved in a solid mass, 
but, in the beds not under the heavy load, a certain amount of relief 
was afforded by the sliding measures buckling back on themselves. 
This formed, along the sliding plane, a series of rolls which made 
pocketsin which the brecchia from t he grinding action was accum-
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ulated- in this case coal from No. 3 seam. I n the preliminary work 
on the crest of the ridge, :)[o. 3 was found with a width of l OO feet of 
broken coal; below it, as if in continuation, there was only five feet. 
At the mine below, where a cross-cut was made to the same seam, con
firmation of this buckling was found . The tunnel evidently ran below 
one of these rolls as, after the seam was passed, the rocks of the 
roof gradually bent backward and, where the woek was stopped, 
the rocks in the roof were nearly horizontal. The foot-wall of the 
seam was here smoothed, and showed the effect of the gl'inding. It 
was also crumpled, as if by the lateral pressure, in small narrow ridges. 
Another cross-cut to No. 3 proved the seam to ba shattered, full of 
rock fragments and unsuitable to work. 

On creek No. 6, some distance to the north, on these same mea~ures, 

an example of the same kind of buckling is represented in a section 
on the side walls of the gorge. This caused an app:trent expansion in 
the thickness of the measures in the unloaded portion, and the narrow
ing down might be looked for toward the foot of the mountain. This 
seems to have been found in the slope put down on the highest seam I-Iighest semu. 

near the mine. This slope was started on the dip of the seam at about 
45o, but the underlie soon increased and, on account of nearly vertical 
cross faults, t urned downward . At a depth of 200 feet the general 
d ip of t he slope was nearly 80" instead of 45° as in the beds of the 
jower part of the series. This would seem to point to a compression 
of the beds, were it not already noted that an expansion of the un· 
loaded part was accounted for. 

The rocks of the northern continuation of the Cascade basin extend, 
p ractically, around the end of Cascade mountain, so that they occupy 
the valley between the Palisser and Vermilion ranges. For the most 
part, this broad area is made up of the rocks of the lower part of the 
Cretaceous ; the sandstones, in which the coal seams are found, form 
t he upper part, only, of the hills in the centre of the valley. N orth 
of the Panther river, this broad, shallow hasin which is terminated, at Northern part 

each edge on the Panther ri ver section, by an upturn of the beds, is of fi eld. 

gradually narrowed, and as the R.ed Deet· river is approached, appears 
as a monocline dipping to the west, abutting or going under the rocks 
upheaved to form the Vermilion range. The coal bearing rocks, which 
in the shallow basin appear only on the summits of the hills, here 
:~.gain form a nit,rt'OW strip along the west side, in very much the same 
rna.nner as along the ffl,ce of the Cascade mountain. 

The division line between the two types of structure is marked by a 
heavy fold running from the faul t ~ine, at the height-of-l and between 
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the Red Deet· and the Panther rivet·s, south-eastward to the centre of 
the valley near the Panther river, and is probably continued farthet• 
down the valley. Rernnants of this or similar folds are seen on the 
hills to the south. 

The sketch introduced here is outlined from a photograph of the
south end of a hill just north of the P anther river. This is about 
midway between the ranges, but from this point the fold bears to the 
left, or in a vV. N. W. direction. 

Sketch of fold in t he Cretaceous north of P anther ri ver. 

Another Cretaceous area is found to the east of the Palliser range, 
and attains its broadest dimensions just south of the Panther river. It 
is roughly triangular in plan, with '1 broad base along the east side of 
the Palliser range, and its apex at the gap through which the south-

Palliser basin. branch of the Panthet· river crosses the range lying to the east. In 
the section on the Panther, the underlying rocks which form the east 
ern range are seen to have severa l heavy rolls in their beds as they 
disappear beneath the Cretaceous. These are sharpened up in com
pressed folds in the Cretaceous above. U nfOt·tunately, most of the coal 
bearing rocks are here again remoYed, and the tops of the hills show 
crushed seams ; it is only near the western fault, where some of the 
beds appear to turn down, that there is any chance of finding workable 
coal. Several seams were located but we had no opportunity of pro
erly uncovering them. 

The section published with the map of the Costigan coal basin is 
intended to show the relation of each of these areas to one another or 
the construction of the ranges. It extends from the Sawback range 
eastward to the fit·st or outer range of the Rocky mountains, and in
cludes three basins of Cretaceous rocks. To the west of the Saw back 
a fault has brought up against the highest of the Palreozoic, rocks 
comparable to the series in the Castle mountain, probably of Cambrian 
age. Eastward, then to the edge of the Cretaceous, there is a contin
uous series down to below the Intermediate series which is Devonian 
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The summit of the Vermilion range is of the Lower Banff limestone 
and, in t·he Palliser, the highet· points vary between that and the 
Upper Banff limestone. In the two ranges to the east the Upper 
Banff forms the main summits. 

NOTES ON THE l\Il:SES. 

The mines at Canmore continue in active operation and the output C~nmore 
is expected to increase materially as a new and additional entry is to mme. 
be made on the Hedlock seam about a mile south-east of the town. 
This, as noted in last year's Summary, will probably be found to con-
nect round by the south with the seams of the present mine. If this 
occurs it will give readier access to a large area, the distance of which 
from the main slope of the mine precludes payable underground haulage. 

As the railway takes the run of the mine, the temptation to be lax 
in picking up rock and other· dirt, on the part of the miners, is very 
great, and some of the complaints from the engineers are no doubt due 
to too much dirt. being shipped. The majority of the seams are of 
good quality of coal, but some are dirty, and unless great care is exer
cised, either by inspection or washing, t.he good character that thi~ coal 
has hitherto had may suffer. 

The mine at Anthracite has been gutted and the pillars taken out. 
The operating company having given up their lease, all the machinery 
has been removed to Canmore. All the available coal in the fold on 
the south edge of the property in which the mine is situated has been 
taken out to the boundary of the claim and no arrangements were 
effected for mining the adjacent land, so that now it will be difficult to 
reach the latter except by a new entry. The northern part of the 
pt·operty, as far as the Cascade river, still contains many seams, the 
continuations of those at the north side of the stream, on what is now 
the C.P.R. mine at Bankhead. Owing to the greater part of the val- · 
ley to the east of the Cascade river being cover~d by a thick gravel 
terrace, prospecting will be difficult. For the present this area will 
have to be left unworked ; the coal on the C.P. R property can be mined 
much more cheaply since most of the output will be from that part of 
the measures above the entry. 

DEVELOPMENT WORK AT BANKHEAD. 

The coal bearing measures lying along the north-east slope of Cas- Bankhead 

cade mountain were prospected for the C.P.R. Company by Mr. J . C. mine. 

Gwillim, formerly of this Survey. The cuts made by the small streams 
running from the face of the mountain were utilized for this )mrpose 

16- A-8 
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and many small tunnels run in on the seams so found. For the larger 
workings, it was however more advantageous to attack the seams 
from the south end of the slope near the Cascade river where a spur 
line could be built from the main line. Two prominent seams near the 
ower part of the measures were traced southward and down the slope 

to a small plateau above the river. From this point two tunnels were 
driven on the strike of the seams. The spur from the railroad ends 
on a lower plane near the stream, some 250 feet below the tunnels. 
-The larger seam wa8 followed downward from the mouth of the tunnel 
by a slope to near the level of the spur track near the river and a tun
nel was started to connect the bottom of the slope with the shipping 
point. As most of the material lying along the face of the hill is grav
.el, a great part of the total length, which is about 1,600 feet, will be 
under the gravel. The tunnel is, therefore, Yery heavily timbsred and 
the progress in construction is necessarily slow. It has a width of 
twenty-two feet to accommodate two tracks and is nine feet high, so 
that it will be made the m·1in entry to the mine. 

The slope of the measures approximates 45o, a little steeper than the 
angle of repose for broken coal; the coal consequently will be filled in 
chutes running down to the lower level. The chute will be kept nearly 
full to minimise the impact of the falling coal and thus reduce crush
ing to a minimum. The mining will then be carried upward and little 
of the material need be rehandled t ill drawn out at the lower level
This, although requiring an extra outlay in the construction of the 
lower entry, will for many years reduce the cost of mining, the supply 
of coal being above the entry. 

Cross entries are to be made to cut all the measures, but it is ex
pected that from No. 1 seam to the highest known, a distance, on the 
level, of 2,600 feet, will be about the total width of the available meas
ures. The two lower seams new being mined, are but a part of the 
available coal. 

!~~unt of The supply which these two seams should furnish, if they maintain 
thei1· thickness of from seven to nine feet each, can be estimated 
roughly by considering that, at a mile ft'Dm the lower entry, the upper 
outcrop is at least 1,000 feet above and, at two miles, about 1,500 feet 
above the entry and this latter height is maintained for several miles. 
In the upper seam, the distance to the surface is generally greatly 
increased owing to the steep slope of the mountain side and on one of 
the creeks, four miles from the south entry, coal is found at an eleva
tion of 2,300 feet. These upper seams will probably not be mined as 
far along their strike as the lower ones, on account of their gradual 
approach to the fault plane, and a fold, the centt·e of t-he vriginai prim-
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!l.ry syncline which occupied the valley at its northern end. This 
fold seems to run southward and downward into the plane of the 
fault. This may really not be a part of the primary fold but simply 
a modification due to the overturning of part o: the beds and the over
riding of the rest. The effect of this on the outcrop of the coal seams 
in going north will be to bend them toward the mountain and the 
fault plane. As the beds are entirely eroded before reaching the first 
gap in the range, some six and a half miles northward from the entry 
of the mine, all the seams must eventually end at the fault and the 
lower ones will naturally be found to extend the farthest. If the 
seams on which the entries are made be continuous, the lower entry 
should run about five miles before reaching the fold, when the beds 
should bend in toward the mountain and mining operations will 
follow the long easy slope up to the outcrop at the far end. 

A rough estimate may be made of the available coal in a length of E stimate. 

five miles for the lower seam. The seam may average eight feet in 
thickness and have a depth of 1,200 feet above the entry or 1, 700 feet 
along the slope. A rough approximation would give more than nine 
million tons or an output of nearly 500 tons daily for fifty years and, 
for the two seams, 1,000 tons daily fot· the same time. The market for 
semi-anthracite being at present restricted, the product of these two 
seams should last longer than this estimate. 

The ob~ervations made in the Souris coal field on comparisons of Lower seams 

h f d . . . d 1. htl d t . t t ha.rder than seams w ose age o epos1t10n vane s tg y, appeare o pom o a upper. 

general tendency of the older beds to be higher in fixed carbon than 
those above. This is found to also apply to the seams at the Bank-
head mine. Another factor to be considered as affecting the present 
condition of the coal in the seams is that the lower ones are enclosed 
in thick walls of sandstone and have been gradually giving off their 
gases through the porous sandstone, while the upper and middle 
seams are enclosed in thinner sandstones and shale beds and have, 
therefor<', not lost the volatile elements so rapidly. In the seams at 
the mine the variations in the fixed carbon content are in a fairly 
regular order following the position of the seamR. The lower ones 
contain from 84 to 85 per cent · fixed carbon with from 9 to 16 per 
cent volatile matter, a semi-anthracite coal, while the upper ones are a 
coking or blacksmith coal having 78 per cent fixed carbon and 14 per 
cent volatile. The middle seams will probably be of about the same 
character as those at Canmore,-a steam coal, the quality which is 
required for the present style of engine used on the railway. 

The plant now being installed includes four large shop~ for storage, 
car building, blacksmith and machine shops. These are equipped with 

26-82-
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the latest type of machines. Steam for motive power will be supplied 
from a battery of boilers de::.igned to use the ~mallest of the coal pro
duced at the mine. The plant will also include two air compressors, 
one for drills and the other, of high pressure, for motors. The screen
ing plant now in use and probably the most successful for this brittle 
coal, is a series of shaking screens which retain the larger sizes at first 
and eliminate much of the grinding action of the larger pieces against 
the smaller. Mechanical pickers are to be installed if any of the· 
devices prove satisfactory. 

About forty cottages were builb during the summer, many of them 
of very neat appearance. Streets are graded, drains and water pipes. 
laid and a water supply arranged for e:ther domestic use or fire pur
poses. 

THE COSTIGAN COAL BASIN. 

This area is the first inside the first range of the Rocky mountains 
on the Panther river. It is roughly triangular in shape with a short 
base extending up the south branch of this stream. The two sides are 
longer and the apex is north of the Red Deer river. The western 
edge is along the fault line which brings up the second range, a.nd the· 
eastern edge follows the contact of the lower part of the Cretaceous. 
on the upper part of the Banff shales which, in all this district, main 
tain practically the same character, namely, reddish shales and dolomites. 
overlying the quartzite at the summit of the Devono-Carboniferous. 
limestones. The Cretaceous here has not been denuded to such great. 
extent as in the adjoining basins but forms an irregular platea~ 
betwen the two limestone ranges. 

The fault along the western edge is evidently of the nature of an 
overthrust, but traces of parts of an overturned fold still remain and 
tend to confirm the belief that these breaks were formed along the 
centre and crests of compressed folds. North of the river an example
is seen in the face of the range·, where, evidently, the uppet· beds bend 
down in front of the break through the lower members. The Creta
ceous, against which these rocks now rest, show the effect of the west 
to east pressure and the beds are turned up to form a syncline. 

The third side or base of the triangular area is bounded by the same 
beds as on the east, but there is a line of fault through this range at 
the gap of the Panther river where there is a sharp deflection in the· 
direction of the range. This break is contii:med westward into the
Cretaceous, and then south-westward between the upper beds of the 
limestones and the Cretaceous. The beds of the latter have been. 



BELL.] SUMMARY REPORT 117A 

thrust up on the limestones in the movements induced by the eastward 
pressure, and the contact iR changed from a conformable one, along the 
·east side, to a line of broken beds, chiefly coal-bearing sandstones. 
The shales of the base of the Cretaceous were the weake~t mem hers of 
the series and, therefore, did not withstand the crushing and shearing. 

The general structure of the Cretaceous in the form of a syncline is 
maintained to the fault line at the south-eastern border, but the coal 
seams, which should here outcrop, are probably very much fractured 
Ol', in most part, cut off by the fault. 

Most of the upper beds occupying the centres of this trough are 
sandstones, but a few of a C09.rser nature become in places a conglome
rate. These, so far, do not appear to contain coal seams and, there
fore, are for convenience outlined on the map in a light shade of 
green. Below this division the measures are practically barren for 
1500 feet., after which a five foot seam is met, which is the one origin
ally prospected as the Costigan seam. On the eastern outcrop this is 
practically the only one exposed, except perhaps another on the south 
branch, wherA the beds are very much disturbed. 

Up the river, near the mountains, the Costigan seam reappears and 
is seen in the crflst- of a small anticline which runs across the river. 
It again outcrops about 650 feet further west and runs up toward the 
disturbed measures near the fault. 

Beneath the seam, at this point, there is a series of seams that 
appear to be of fairly compact coal. 

The appearance of the Costigan seam, where exposed at the eastern 
€dge of the basin in Section 4, is poor. About eight feet will have to 
be mined to get a total of five feet of coal. The following is the 
measured section :-

Dip 25° W. lOO N. 
Roof, soft friable sandstone, some of which will have to come off. 

ft. in. 
3 7 sandstone and shale, containing two stl·eaks of coal 3 in. 

and 5 in. respecti,;ely. 
1 9 "coal", weathers to black powder. 

8 shale. 
2 7! coal. 
8 7 k of which, say, five feet is marketable coal. 

Costigan 
seam. 
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Section of measures on river near western bounda.ry. 

On the accompanying map, posts placed by Mr. McLatchie are 
indicated by letters A, B, &c. At C, a point on the west side of 
the anticline, neat• the western edge of the field, the Costigan seam 
dips 70° W. 15° S. The thickness here totals nearly five and a half 
feet, as indicated in the following section : 

ft. in. 
5 coal. 

1 4 shale and sandstone. 
4 11 coal, inc~ uding two small streaks of shale one and two 

inches thick. 

6 8 

The seam is repeated at B, with the addition of a few streaks of coal 
above it. As the seam is here dipping at a high angle to the east, the 
following section, measured from the east, will be in descending order, 
and is illustrated on the accompanying section from C to D. 

Sandstones above Costigan seam : 
ft. in. 
1 6 coal. 
6 0 sandstone. 

8 coal. 
2 4 black shale. 
1 0 coal. 
4 0 shale and thin sandstones. 

Post B 4 9 coal. 
145 0 shale and sandstone. 

4 0 coal, crushed to powder. 
15 0 sandstone. 

3 9 coal hard and not broken (between walls 5 ft. 4 in.) 
120 0 sandstone. 

Post D 3 6 coal fairly hard but fractured. 
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From D to A there are several waves in the beds. At A thet·e are 
two seams close together, very much crushed, but these are probably 
the thickest in the basin and may average six feet each. If the section 
above be repeated on the eastern outcrop, there is a chance that several 
of the seams can be mined there, and as the entry would be made near 
the river at an elevation of about 5,000 feet, the coal in the long strip 
of the plateau above this entry could be cheaply mined. Very little 
of the upturned seams at the west would be payahle unless their quality 
justified deep mining. The area, then, that seems of promise is the 
elevated plateau north of the stream. The southern portion is probably 
crushed to a considerable extent. 

An estimate of the probable amount of coal in the five-foot seam 
underlying a square mile of the above plateau would be over three 
million tons, but if all the seams exposed at the western upturn were 
present, a total of fifteen million tons might be counted on. 

The character of the coal, as given in the analyses, indicates generally Ana
1
Iyses of 

coa . 
a steam coal. The samples received by this department some years 
ago are, owing to lack of surveys, not definitely indicated as to locality. 
The first analysis quoted below appears to lie of coal from beneath the 
Costigan seam, and iB probably indicated in the section from C to D, 
145 feet below B. 

*'Semi-anthracite from foot-hills. First branch of Panther or Little 
Red Deer river, to east of base of main Rocky mountain range, one 
mile above confluence with Panther or Little Red Deer river, District 
of Alberta, North-west Territory. Seam four feet thick and horizontal.' 

Collected by Mr. W. B. M. Davidson. 

' Structure lamellar, made up of irregularly .alternating layers of a 
grayish-black, somewhat bright and dense, jet black coal of brilliant 
lustre-compact; brittle; fracture uneven; hard and firm; when 
suddenly heated decrepitates, but not very considerably.' 

"Analysis by fast coking gave:-

Hygroscopic water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 52 
Volatile combustible matter. . . . . . . . . . . . . . . . . . . . . . . . . 11 .65 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . ... _ . . . . . . . . . . . 81.16 
Ash .. .. .. .. _ . .. . .. . .. .. . . . . .. .. ...... .. ...... _ .. . . .. . .. 5 . 67 

100.00 
Coke per cent .... . _ . . .. .. .. . .............. 86.83 

* Annual Report, vol vi (1892-93), p. 11 R. 
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"Ratio of vo;atile combustible matter to fixed carbon 1 : 6. 97. It 
yields a non-coherent coke. The gases evolved during coking burnt 
with a yellowish, somewhat luminous, all but smokeless flame. The 
ash, which is almost pure white does not agglutinate at a bright red 
heat, but at a most intense red heat becomes fritted." 

Dr. Hoffmann has kindly furnished the results of analyses made by 
Mr. F. G. Wait of coals collected from this locality during the past 
season. The results are as follows:-

Analysis of coal from the Costigan seam at its oui;crop just above 
the forks of the Panther river. Thickne8s of seam 4' 4f '. 

Hygroscopic water . . .. .. .. . . . . . .. . .. .. .. . .. .. .. .. . .. .. 1.14 
Volatile combustible matter .. . .. . . _.... . ... . . . . 13 .63 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 .64 
Ash . ... . .. . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 59 

100 .00 
Variety of coal semi-anthracite coke, pul verulent . .... . ..... 85 .23 per cent 

Analysis of coal from outcrop, supposed to be of the same ~earn, at 
western edge of basin at post B. Thickness of seam 4' 9". 

Hygroscopic water .... . ·. . . . . . . . . . . . . 
Volatile combustible matter .. . . . . .. . ... _ ...... .. . . . . . . . 
Fixed carbon . .. . 
Ash ....... .. ... . ......... . . . 

V ariety of coal-anthracit ic. 
Coke, firm, coherent ........... . . ... . ... . .. . ... . . ... . .... . 

0.69 
15 .75 
77 .15 

6.41. 

1oo ·oo 

83 .56 per cent 

Analysis of coal from seam 3 ft. 9 in. thick and 164 feet below the 
seam at B. 

Hygroscopic wat er .... . . . . . 
Volatile combustible matter ... .. ... . 
Fixed carbon . . . . . . . .. .. . . . .. . 
Ash... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .... . . 

Variety of coal- anthracitic. 
Coke feebly coherent . ...... . .. .. . . . ... . .. . . . . ....... . . , . . 

0.7!! 
15 .66 
76 .05 
7. 50 

100' 00 

83 .55 per cent 

Analysis of coal from seam 3 ft. 6 in . thick, and 270 feet below 
that at B, but on north side of river at post n. 

Hygroscopic water . . . . . . . .... . .. ... . .......... . ... . ..... . 
Volatile combustible matter . . . . . . . . . . . . . . . . . _ .. .. .. . 
Fixed carbon 
Ash .. 

0 .61 
16 .49 
79 .56 
3 .34 

100 .00 
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Variety of coal-anthracitic. 

Coke, firm, coherent. . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . 82.90 per cent 

The seam at A is probably already described in an analysis of 
specimens brought by ~'Ir. W. B. M. Davidson. The thickness is 
given as eleven feet. 

*Analysis by fast coking of a fair average sample of the foregoing 
material gave :-

Hygroscopic water ... 
Volatile combustible matter 
F ixed carbon . ... . . 
Ash .... 

Coke per cent . .. .... . .. , . .. .. . , , . ............... . 

l .87 
13.74 
79.55 
4.84 

100.00 
84.39 

Ratio of volatile combustible matter to fixed carbon 1: 5·79. 

"It yields a firm coherent coke. The gases evolved during coking 
burnt with a yellow, luminous somewhat smoky flame. Colour of the 
ash, white, with a faint reddish tinge; it does not agglutinate at a 
bright red heat but at a most intense red heat, it became fritted." 

These analyses show that all the seams furnish steam coal of good 
character and some of them a good coking coal. The two specimens 
from the eastern part of the field are rather unexpectedly found to 
have a higher percentage of fixed carbon than those at the west. This 
niust indicate that their proximity to the south-eastern line of over
thrust has been close enough to allow of a considerable alteration in 
the character of the coal, greater in degree than that induced in the 
bent up part along the western margin. 

Northward along the eastern outcrop, away from the faulting, the 
coal measures have every appearance of little disturbance and they 
should there contain coal seams of more bituminous character. No 
specimens are at hand to prove this assertion but it should be borne in 
mind as a possibility. 

* Annual Report, Vol. VI, p. 11 R. 
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THE GovERNMENT ExPEDITION TO HuDSON BAY AND NoRTHWARD BY 

THE S. S. 'NEPTUNE ' 1903.04. 

GEOLOGY AND NATUR AL H ISTORY. 

By Commander A. P. Low, Officer in ·Chnrge oj the E xpedition . 

I ntroduction. In the summer of 1903, Mr. A. P. Low, a member of this staff, was 

T he N eptune 
chartered. 

appointed to the command of the Government Expedition to Hudson 
Bay and Northward; at the same time he received instructions, . from 
this Departl!lent, as to the work in connection with the geology and 
natural history of these far away and little known regions of the 
Dominion. 

The pt·~mary object of the expedition being other than scientific, 
work in that direction was necessarily subordinated ; the following 
report gives t.he results attained by the scientific staff of the exped
ition, working under considerable disadvantages as to time, and, 
owing to the nature of the field of exploration, as to climate and ice. 

An itinerary of the voyage of the Neptune is printed in the Annual 
Report of the Department of Marine and Fisheries ; only a brief out
line, therefore, of the course followed need be given here. The Neptune, 
the largest and most powerful of the Newfoundland sealing-fleet, was 
Chartered for t.he use of the expedition and arrived in Halifax about 
the middle 0f July. The ~esse] was in the same condition in which 
she returned from the spring sealing voyage, so that a considerable 
amount of repair and alteration was necessary to equip her for the winter 
quarters of a large crew. Provisions and outfit sufficient for two years 
having been purchased, the ship sailed from Halifax on August 23. 

The coast of Labrador was duly reached by passing through the 
strait of Belle Isle. On the way north, stoppages were made at 
Dominoe, Nachvak and Port But·well, where the Archrean rocks were 
noted in some detail. 

From Port Burwell the voyage was continued acros<> the mouth of 
H udsonstrait. Hudson strait. Coasting along the bold shores of Resolution island, a 

good idea of its geology was obtained, the rocks being all Archrean and 
crystalline, in which light-coloured granites appeared to prevail. 
Heavy fogs prevented a further examination of the shores, until the 
southern side of Cumber land gulf was reached. This shore is very bold 
and rugged, rising in cliffs from 500 to 1,500 feet above the sea, while, 
inland, the general elevation of the count ry probably exceeds 2,500 
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feet. The coast is deeply indented with deep fiords, and a wide fringe 
of rocky islands increases the number of channels, so that it is possible 
to pass, with small boats, from the mouth to the head of the gulf, 
without touching the open sea. The rocks were examined in a bay 
about twenty miles east of Blacklead island, where pink medium
grained granite was found interbanded with gray mica and mica hom
blende gneisses, evidently cut and altered by the associated granite. 
At Blacklead island, the gneisses prevailed over the granite-gneiss, 
which was much coarser in texture. In places, the dark mica-gneiss 
contained flakes of graphite ; hence the name of the island. To the 
westward of this island, prospecting has been done on some deposits of 
mica and pyrite but, under the difficult climatic conditions, these 
proved unprofitable. 

At the Kikkerton islandE, on the north side of the gulf, the geology Kikkerton 

is complicated by the presence of large bands or masses of gabbro, and islands. 

its scbists, formed by pressure ; no valuable minera~s have as yet been 
discovered in these bands. 

Returning south from Cumberland gulf, landings were made at Cape 
Haven, the northern point of Cyrus Field bay, and at Frenchman cove 
at the head of the bay. At the former place tbe rocks are largely 
granitic, with some bands of darker micaceous and hornblendic gneisses 
and schists. One of these bands, on the island forming the harbour, 
contains many fine cube crystals of pyrite·. At Frenchman cove, the 
rocks are wholly granitic, but there are, in the neighbourhood, other 
rocks, from which the natives have obtained large lumps of pyrite, and 
also, perhaps, from their descriptions, wme copper-pyrites. The rocks 
of this eastern portion of Baffin island, appear to carry a considerable 
amount of mineral, as well as mica and graphite, and will probably 
repay closer investigation. In visiting this region, after leaving the 
rounded, strongly-glaciated hills of the Labrador coast, one is struck 
by the more uneven outline of the hills, and their peak-like summits. 
Glacial striae are very difficult to detect, and, although thet·e is good 
evidence that the country was covered during the glacial period, it was 
probably by a lesser thickness than were the more southern regions of 
Labrador, and the eroding action of the ice was not nearly so intense 
as in Labrador. 

The crystalline rocks form the islands separating Frobisher from C t 
11

. 
· rys a me 

Cyrus Field bay. Franklin and Montmental islands are about twenty rocks. 

miles apart and lie off the mouth of Cyt·us Field bay; they appear to 
be formed of crystalline rocks and are probably the summits of a long 
submerged ridge marked by a line of icebergs, which extends from a 
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distance of ten miles beyond the northern island to a like distance 
south of the other island. 

Returning to Hudson strait, the course was laid westward along its 
northern shore. This coast is indented by a number of deep bays, 
where, when the coast is surveyed, good harbours will probably be 
located. The country rises rapidly inland, so that its summit is 
upwards of 2,000 feet above sea-level. The surface of the great Grin
ne! glacier may be seen from the southern waters, extending westward 
for forty miles and lying just beyond the southern watershed. This 
glacier is not very active and qischarges only a few small icebergs into 
one of the numerous fiords of the southern shore of Frobisher bay. 

The Saddle-back islands were passed so closely that their Archrean 
character could be observed .and we were able to count at least twice 
the number of islands at present laid down on the chart. 

The next l'ltop was made at the western end of Charles island, where 
the rocks were largely a pink granite-gneiss, associated with bands of 
light and dark gray, mica-gneiss. An intet;esting fact in relation to 
the glaciation is that the striae on the island show that the glacier 
moved from west to east ; this confirms the observations made by Dr. 
Bell, on other islands of Hudson strait, that the ice poured down from 
the lands on both side of the strait aad then flowed eastward in a great 
stream to the Atlantic. 

Several hundred walrus were seen swimming about or resting on a 
small island near the north end of the island and a stop of a day Wi).S 

made to hunt these animals, to procure food for the dogs during the 
coming winter. After a great deal of exciting sport, in the sma~l 
steam launch, seven of these great animals were captured by first har
pooning them and then killing them with rifles Owing to the diffi
culty in securing them at least twice that number, mortally wounded, 
were lost. 

From Charles island the Neptune proceeded direct to Erik cove, 
which is situated immediately east of Cape Wolstenholme at the 
western end of Hudson strait. A stop was here made to fill the 
water tanks; while this was being done, the hunters killed two white 
bears, one of which was found asleep in a deep hole it had scooped out 
of a large snow bank. Erik cove was the starting point of the 
Geological Survey Exploration of the E:'ast coast of Hudson bay in 
1898-9, whet1 the geology of the vicinity was fully investigated. A 
further examination, to the eastward, failed to produce any new facts 
on the present voyage, the rocks being chiefly rusty, fine-grained, dark 
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mica-schist and gneiss, holding considerable amounts of disseminated 
pyrite and graphite. These rocks are cut and twisted by a later pink 
and red granite-gneiss. 

From this cove the ship headed northward, across the mouth of Fox Southampton 

channel to the eastern coast of Bell island, or rather of Southampton island. 

island, as the supposed Bell island is a portion of the greater island. A 
landing was made at Seahorse point., where a junction occurs between 
the older crystalline rocks and the newer, overlying Silurian limestone. 
This junction is strongly marked on the physical character of the 
island ; the northern portion, underlain by the old crystalline rocks, 
has all the characteristic features of more southern areas of similar 
rocks. Low, rounded hills, with a more or less flowing outline, rise in 
low cliffs from the sea, and the adjoining .waters are fairly deep. The 
country is, of course, barren, nothing but small arctic shrubs being 
found in the darrip hollows or surrounding the myriads of small lakes 
and ponds which dot the surface. The predominant rock is a granite-
gneiss of coarEe texture, and varying in colour from a dark to a light 
red, with =1 peculiar pearly lustre due to its feldspar. Broken bands 

·of diabase and its alteration product, dark chl~ritic schists, are con-
tained as bands in the red gneiss. 

To the southward, the country of the limestone is very flat, with 
low shores rising inland in broad, shingle covered terraces, each a few 
feet higher than the one below. Seaward, the water deepens very 
slowly and reefs of limestone break the even bottom, so that it is 
dangerous to approach within three or four miles of the low, monotonous 
shores. The limestone shingle covers the terraces to a depth of sev
eral feet, making the drainage perfect, and rendering the surface so 
dry that even the hardy arctic plants cannot grow. The result is a 
very desolate plain rising slowly inland, with everywhere the unre
lieved dirty yellow colour of the broken limestone. No fossils were 
found on this side of the island . 

A large quantity of loose ice, in large, heavy cakes, had been passed L oose ice. 

t hrough on the trip northward, from the neighbourhood of Leyson 
point, at the entrance to Evans strait. This ice became more plenti-
ful to the northward of Seahorse point, and the attempt to pass through 
the supposed channel between Bell and Southampton islands was 
abandoned owing to the loss of time entailed by passage through the 
ice so late in the ;eason. 

·while passing through the ice, hundreds of walrus were seen floating 
about on the smaller cakes, and two of these were added to the supply 
of dog meat. Turning southward Leyson point was rounded and, the 
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ship heading westwat·d, passed through Evans and Fisher straits, wbich 
separate Southampton fr0m Coats island. The low shores of the 
former were followed to the vicinity of W ah·us island, a small knob of 
crystalline rocks rising through the limestone near the middle of the 
strait, and not two fairly large islands as marked on the chart. 

Land was not again seen until Winchester inlet, in the north-we~t 
corner of Hudson bay, was reached. The mainland of the western 
portion of the bay, from Chesterfield inlet northward to Wager inlet, 
bears throughout the same physical character. Archrean rocks are 
universal, and the character of the country corresponds to the low
lying areas of those rocks in more southern regions. Long low hills, 
rounded and striated by the glacier, 11e in broken parallel ridges, with 
wide shallow valleys between. These valleys are everywhere filled 
with lakes and ponds, or with swampy ground where hardy shrubs, 
grasses, mosses and lichens grow fairly luxuriantly and afford good 
pasture for the large bands of ban·en-ground caribou that roam about 
the region. In former times this pasturage supplied food to similar 
herds of musk-ox that have now disappeared, having been too closely 
hunted by the natives, so that they have either been exterminated. or 
driven to the more inaccessible country to the westward of the head of 
Wager inlet. 

The shores are comparatively low, with no elevations of more than a 
hundred feet, and the country inl:md does not rise, on an average, ten 
feet to the mile. Rocky islands and shoals, in most places, form a 
wide fringe along the low shores, so that the danger zone for ships 
extends for five to ten miles from the mainland, often, indeed, to 
beyond the sight of land. 

A band of Eskimos, found at Winchester inlet, gave the information 
that the American whaling schooner Era was already in winter quarters 
at Cape Fullerton, and that a supply of meat and deerskins for the 
necessary winter clothing of our crew could be obtained only from the 
natives of Chesterfield inlet. In consequence of this information t he 
Nepttbne was sent to Fullerton, while the launch started on a trip up 
Chesterfield inlet, a rather risky undertaking so late in the season. 

Eskimo Owing to the hurried nature of this trip, little geological work was 
encampments. accomplished beyond confirming the observations of J. B. Tyrrell, who 

had in 1893 examined the shores of the inlet. Two Eskimo encamp
ments were visited ; the lowet• one was about sixty miles up the inlet, 
where some half a dozen tents, made of deerskins, were pitched on a 
barren plain at the head of a large bay on the north shore. The 
second encampment, of four tents, was situated on the banks of the 
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south channel of Bowell island, near the entrance to Baker lake and 
ninety miles from the mouth of the inlet. There are large are!ts of 
dark green schists and eruptive rocks along this channel, which, owing 
.to lack of time, could not be examined for economic minerals. Smaller 
areas of similar rocks were seen on the banks lower down the inlet, 
but the prevailing rock everywhere is a light-coloured granite gneiss. 

The large islands and the shores of the mainland about the mouth 
of the inlet are low and rocky, the rounded hills seldom having an 
elevation of one hundred feet. The land rises slowly as the inlet is 
ascended, so that, twenty miles up, the surrounding country has a 
general elevation of 200 feet, while about Bowell island it may rise 100 
feet higher. Dangerous shoals extend far out into the bay from the 
northern side of the entrance to the inlet. In rounding these shoals 
with the launch, the low shores of the mainland were lost sight of in 
the wide detour necessary to pass them. Upwards of 200 skins were 
purchased from the camps, payment being made in knives, needles, Caribou-. 

ammunition and tobacco. A large amount of fresh meat was also 
secured . The caribou were on their way south to the edge of the 
wooded country, and were killed at their favourite crossing places 
along the inlet by the natives, who speared them from their kyaks. 
At the uppet• encampment the evidenc~ of a great slaughter existed in 
the lat·ge heaps of horns piled around the tents. 

On the return trip down the inlet the launrh was unfortunately Wreck of the 

wrecked at Dangerous point, thirty miles above the mouth. The crew launch. 

were in a dangerous predicament, without fuel or winter clothing, and 
with only a twelve foot dingy to cover the hundred and fifty miles 
separating them from the Neptune. The pond8 were frozen over and 
the ground covered with snow, so that the greatest dispatch was neces-
sary in order to obtain relief from the ship before winter set in. The 
Eskimo pilot, the interpreter and a sailor were immediately sent in the 
dingy to the ship, while the remaining four of the crew made themselves 
as comfortable as possible with the sails and covet·s of the bwnch. 
Considering the season and ·weather the dingy made a remarkably 
quick trip, and on the sixth day after their departure those remaining 
behind were gladdened by the sight of the Neptune steaming up the 
inlet to thcit· rescue. Bad weather delayed the ~tttempts to raise the 
launeh, and it was a week before it was hoisted on board, so badly 
damaged as to keep the carpenter busy all winter on repairs. 

While awaiting the arrival of help, the party at Dangerous point 
made excursions inland, in various directions covered by a radius of 
ten miles. The country was found to consist of ridges of low hills, 
with many small lakes in the intervening valleys. The rocks through-
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out were light and dark red granite-gneisses, without any trace of 
enclosed areas of other gneiss or schist. Signs of the barren-ground 
caribou were plentiful, but no sight of the animal itself was obtained. 
Several Arctic hares were killed in theit· beautiful white winter coat~ 
and ptarmigan, in large flocks, were continuously crossing the inlet on 
their way south. ' Several unsuccessful attempts were made to catch 
fish throug)l the ice of the lakes. 

No trouble occurred on the return trip from the inlet to Fullerton 
harbour, which was reached on October ll. Preparations for the winter 
were immediately undertaken. These included the cutting of a large 
supply of ice from a freshwater pond on a neighbouring island; the ice 
was already nearly a foot thick in the pond. The decks wet·e closed 
in with a rough boarding, and the cracks covered with tar-paper; later, 
when the ice about the ship was sufficiently thick, a wall of snow, 
about three feet thick, was carried to the top of the housing and 
made to completely enclose the ship, keeping out much of the cold and 
preventing all draughts. The Era, similarly prepared for the winter, 
lay within a hundred yards of the Nep~~me. 

While the ice-cutting was in progress, Professor Halkett, who had 
charge of the zoological work, made large and interesting collections of 
inverteb:·ates from the waters of the po.2d. During the winter months, 
he prepared, for museum purposes, a number of skins and skeletons of 
the animrtls killed in the vicinity of the ship. The short days and cold, 
blustery weather of the winter months prevented ail other scientific 
work, out of doors ; work was confined, therefore, to the taking, at in
tervals of four hours, complete weather observations, which will prove 
very valuable for comparison with those of the Northwest Tenitories. 

About one hundred and fifty Eskimos, belonging to two distinct 
tribes, lived, throughout the winter, in snow houses built on the ice near 
the ships. With the assistance of Captain Corner of the Era, a consid
erable amount of information was gathered concerning the numbers, 
habits, manners, custom,; and religion of the tribes inhabiting the 
north-western shores of Hudson bay ; while Dr. Borden took many 
body measurements and studied the diseases of these people. The 
information thus obtained, supplemented by that derived from other 
natives of the north, forms the basis of the lengthy article on the Eski
mos to be published in the forthcoming report of the Expedition. 

The spring work was commenced on April 6, when Mr. King 
started to survey the harbour and its environments, and continued at 
that work until the ice broke up in July. The survey embraced a 
great number of soundings of the waters of the harbour and the approach 
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from seaward. These _soundings were made through ice averaging six 
feet in thickness. 

Mr. Caldwell left' the ship on the 11th. with instructions to Mr Cald-
. wells's work 

survey the coast northward to Wager mlet, the shores of which were 
to be examined thoroughly; after which, if the season and other consid-
erations permitted, he was to continue north ward along the coast to 
Repulse bay making as thorough an examination of the rocks as cir
cumstances would allow. He was accompanied by two natives and 
his outfit was drawn on a sled by a team of eight dogs. Mr. Caldwell 
returned to the ship on May 30, having, in the interval, explored the 
coast to the head of Wager inlet; bad weather and a scarc1ty of dog 
food had so greatly delayed him that he found it impossible to continue 
the exploration to Repulse bay. 

Mr. Caldwell reported the country as being very low and flat to 
within a few miles south of the mouth of ·wager inlet, with the char
acteristics common to all Archrean regions. The coast was left a few 
miles south of the inlet and a pass between the low hills, followed 
north-westward, ended on the southern shore;; of the inlet some miles 
above its mouth. The strong tides at the mouth of the inlet prevent 
it from freezing over and, as the rocky hills there rise directly from 
the water, it is impossible in winter to pass with sleds along the coast. 
The open water extended more than fifteen miles up the inlet, which, 
elsewhere, was completely frozen over. The land on the north side 
is considerably higher than that to the southward and has an average 
eleYation of upwards of 500 feet. As the inlet is ascended, the count-ry 
becomes higher and rougher so that, at its head, many of the rounded 
hills rise over a thousand feet, while inland they soon merge into the 
high mountainous country known to lie between Wager inlet and 
Repulse bay. No difficulty was experienced in procuring an ample 
supply of deer and seal meat to feed the men and dogs of the party. 

Owing to circumstances in connection with the command of the Cape Fuller

expedition, Mr. Low was unable to leave the ship until May 3, ton 
and then only for a, short period. Accompanied by two natives with 
a dog-team, he madt> a track survey and a geological eKamination of 
the coast between Cape Fullerton and the mouth of Chesterfield inlet, 
connecting the work of Mr. Caldwell with that of Mr. Tyrrell, so that 
there is now a continuous line of exploration along the west shore of 
Hudson bay, from York factory to the head of Wager inlet. On the 
return journey a trip was made inland from Winchester inlet, to 
obtain some knowledge of the rocks and country in this part of the 
interior. The general description of the coast prev~ously given applies 

16-A-9 
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to this portion and need not be repeated. From Cape Fullerton, for 
twenty miles to the westward, the rocks are chiefly fine-grained, dark
coloured, mica and mica-hornblende schists and gneisses, with occa· 
sional bands ·of dark, chloritic schists holding considerable dissemin
ated pyrite, never seen however in quantities sufficiP.nt to be profit
ably mined. On the eastern side of this area these rocks are much 
contorted by intrusions of pink granite-gneiss. A few miles west of 
Fullerton they are very regular in stt·ike and have all the appearances 
of highly altered bedded rocks, at one time probably largely clay-slates 
with interbanded traps. Within ten miles of the mouth of Winchestet· 
inlet this series of rocks is cut off by a great mass of granite-gneiss 
which occupies the coast to the mouth of Chesterfield inlet and which 
extends inland beyond the limits of the exploration. 

The western coast of Hudson bay has been deeply glaciated ; several 
series of glacial striae marking the rock surfaces show that the centre 
of glaciation was at first to the westward, so that finally, the direction 
of ice-flow was nearly north and south. 

Southampton 
island. Mr. Low returned from this tl"ip on May 13. Arrangements had 

been made (during the winter) with Captain Corner for the use of two 
of his whaleboats fully equipped, in which to accompany him to South
ampton island, in the eal"ly summer. This exploration was made in 
the latter part of June; Mr. Low, accompanied by Dr. B01·den, left 
the ship on the 15th with a crew of two sailors and six natives, in 
company with the tour boats of the Era. The weather was still wintry, 
with heavy frost every night, while the wide margin of shore ice still 
remained quite firm and the surface of Roes Welcome was covered 
with large masses of floating ice. The boats were provided with cot
ton covers which completely enclosed them and afforded very comfor
table sleeping quarters, small oil stoves being used for cooking. A 
narrow lane of water, between the shore ice and the moving pack, was 
followed northward to "Whale point, where a delay of two days occurred 
owing to the state of the ice in the Welcome. Observations were taken 
for latitude and longitude and the rocks in the neighbourhood were 
carefully examined. About Whale point, serie~ of old, much altered 

Whale point. bedded schists and gneisses are cut by two series of basic eruptives; 
later, all these were intruded by granite, and finally all were cut by 
dikes of diabase. Although the condit.ions on the sea were still wintry, 
Spring had arrived on the land, where the snow was rapidly melting 
and the birds were busy nesting ; several nests of eggs were found, 
those of the snowbunting being most common. The crossing from 
vVhale point to Southampton occupied two days and included some 
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exciting times when the change of tide brought the great floes of ice 
rapidly together and the boats had to be quickly hauled out to escape 
being crushed. One night was passed on a floating cake in mid-chan
nel, where everybody slept as calmly and securely as on land. The low 
shores of Southampton were reached some twenty miles to the north
ward of Whale point and were then followed southward to Cape 
Kendall. At this point the boats of the Era left us to continue to 
the southern end of the island, while the others turned northward, 
making a number of landings, and finally renched a point about fifteen 
miles north of the original landing. From there the Welcome was re
crossed, when heavy ice forced the boats again to the northward, so 
that the mainland was reached a few miles south of the mouth of 
Wager inlet. This coast was safely followed southward until the 
Neptune was rejoined on July 2. 

That part of the Southampton shore examined was very low, with 
shoal extending several miles from the land. The land rose slowly 
inland in a series of low ridges of broken limestone separated by wide 
flats, which were partly covered with ponds and lakes, while the 
remainder of the surface was swampy and supported a fair growth of 
grasses and Arctic plants. These flats were the breeding grounds of 
many species of birds, including the whistling-swan, snow-goose, Hut- Birds. 

chins-goose, king eider-duck, long-tailed-duck, blue-crane, golden-plover, 
red and red-breasted ph ala ropes, Sabine gull and the Arctic tern. U n
fortunately, at the time of the visit, the birds had only commenced 
nesting, so that eggs of several of the species were no-taken, although 
specimens of the birds in full breeding plumage were obtained. A wide 
margin of solid ice, varying in width from two five miles, continually 
intervened between the water and the land. The exploring party were 
forced to live in the boats at the edge of the solid ice and every trip to 
the land had to be made over these distances of ice which, now covered 
with se\·eral inches of water and slush, rendered the undertaking both 
wet and very fatiguing. On the land, the ridges were bare, but much 
of the intervening country was covered with deep snow, so soft that 
in wading through it, the patty sank to the waist. In consequence of 
these conditions, under which travelling into the interior became im. 
possible, work was confined to thP. shore, and to five miles inland . A 
large collection of fossils was made at the different stopping places but 
the season was too early for plants. 

Towards the mlddle of July the daily change in the condition of the Summer 
ice about the ship was marvellous, and on the 18th, the Neptune was change. 

able to break her way out of the harbour, after being ice-bound for 
nine months. Loose ice was encountered for a few miles beyond the 

26-A-9~ 
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harbour, and then, with a jump from winter to summer, appeared the 
open sea and beautiful soft skies. The Southampton coast was followed, 
in order to confirm the statement of Captain Corner that it extended 
only to latitude 63 N. No ice was met with in the western part of 
Fisher strait, but after passing Wahus island, heavy fields on the north 
side gradually forced the ship towards Coats island, where, after cross
ing a wide bay studded with low islands, she passed within two miles 
of the high land forming Cape Prefontaine, the north-east point of the 
island. The point is about 400 feet high, and is formed of the crys
talline rocks, which run south-west in a ridge across t he isla nd, the 
ridge being from five to ten miles wide, and contrasting strongly with 
the low limestone country on both sides of it. Heavy fields of ice were 
met with at the entrance to Evans strait, but, there being considerable 
open water between them, the ship was able to force a passage through 
by keeping to the southward. Along the shores of the island of Mans
field open water was found and followed to its northern end. The 
crossing from l\'Iansfield to Digges was made through open leads with 
much heavy ice to the southward. Close heavy ice stopped all progress 
off Digges islands, and the ship remained tightly enclosed in the pack 
for two days, during which t ime the westerly current on the south side 
of Hudson strait drifted her about thirty miles to the eastward, past 
Erik cove. 

Cha.rlesisland. A narrow lane of open water close to the mainland was then followed 
eastward as far as a point opposite the eastern end of Charles islarid, 
when the ice again closed about the ship and drifted her to opposite 
the mouth of Douglas harbour, where open water was found and an 
uninterrupted voyage made to Port Bur well, which was reached on the 
25th. 

Disco island. A week was spent there taking on board the cargo of coals and sup-
plies from the relief ship E1·ik; then the Neptune was headed north
ward for the cruise through the Arctic islands. Heavy fogs prevailed 
for a few days and, .when they lifted, the bold shores of the great island 
of Disco, lying off the coast of Greenland, were seen about twenty-five 
miles distant. Keeping well away from the coast the ship continued 
northward to the Duck islands and was then headed north-west to cross 
Melville bay to Cape York. This dreaded crossing was made in twenty 
hours and no ice was encountered. 

Cape York. At Cape York the ship, for the first time, came sufficiently near to 
the shores to allow of geological observations. The rocks forming the 
high cliffs from Cape York to Saunders island appea:ed to be all of 
Archrean age; granite-gneisses prevailed, and were associated, especi-
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ally in the southern parts, . with large masses of dark, basic rocks. 
Stress of weather forced the ship to anchor in Parker-Snow bay, where 
a landing was made to examine the rocks and glaciers about the bay. 
The rocks were lat·gely a medium-grained, pink granite-gneiss cut by 
many quartzose dikes of pegmatite. 

At Saunders island, there is a change in the rocks forming the large Saunder~ 
islands and shores of the mainland. The Archrean crystalline gneisses island 

and 3chists give place to nearly horizontal beds of light pink and buff 
sandstones, associated with what appeared from the distance to be 
thiCk beds of dolomite. Sills and dikes of dark-coloured trap cut these 
bedded rocks, and there is, throughout, evidence of more or less move-
ment and faulting. 

This series of rocks has, owing to its sandstones and associated Geology. 

traps, been classed with the Tertiary rocks of Disco, though no search 
for fossils has been made, nor has it been accorded a close examination. 
The rocks occupy the coast northward to the vicinity of Etah, a few 
miles north of Cape Alexander, at the nar,ows of Smit sound, where 
they are again replaced by Archrean gneisses. At this northern con-
tact there is undoubted evidence that the bedded series, greatly dis-
turbed by the intrusion of the granite, has been thrown in several 
places into a nearly vertical position. Close to the contact, the rocks 
have been changed to either quartzite or crystalline limestone much 
lighter in colout· than any of the beds away from the contaeL. Every-
thing points to the alteration and disturbance of these bedded rocks by 
the intmsion of newer granite. Now, this rock must be late Tertiary 
in age if the bedded rocks belong to that formation, and it has all the 
appearance of the Archrean granite of Labrador. The bedded sand-
stones and their associated traps bear a close resemblance to the 
ancient Animikie rock.s of the east side of Hudson bay, where similar 
contacts with the Archrean granites have been noted, and they arE\ 
probably of this age. 

A smaller area of these beclded rocks occurs on the west side of 
Smith sound, where it occupies the coast of Ellesmere island, from 
Cape Isabella for about fifteen miles to the southward, and has a sim
ilar northern contact with the Archrean rocks. Lack of time pre
vented a close examination of these measures on the Greenland coast, 
while, owing to the heavy ice, they could not be approached along the 
west side of the soun::l. 

During the night of the lOth of August, Smith sound was crossed Smith sound. 

from Littleton islands to Cape Sabine. The heavy arctic ice from the 
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northern part of the sound was only then beginning to pass southward, 
and the crossing was made between great sheets of ice, some of them 
miles in extent, and upwards of forty feet in thickness. A landing 
was effected at Cape Sabine, where a visit was paid to the last head
quarters of Peary. The road led over dark red granite with traces of 
foliation in places. On the return to the ship a large pan of arctic ice 
drifting southward on the tide gave a startling exhibition of the latent 
power such a moving mass possesses. Surging towards the land, one 
corner came in contact with a rocky islet about twenty feet high, over 
which the ice, itself forty feet in thickness, pushed without retarding 
the progress of the pan. 

An accident. On the way across Herschell bay from Cape Sabine to Cape Herschell, 

Ellesmere 
island. 

thf' ship struck a submerged pinnacle of rock ; luckily, she was under 
full steam and bumped over without stopping. Considerable damage 
was done to the keel, stem and stern posts, but as the ship did not 
make a great amount of water, little attention was given to the leak 
until the return to Halifax, when the damage was found to be quite 
extensive. The rocks at Ca~e Herschell were, like those of Cape Sabine, 
red granite gneisses. 

An attempt was made to follow the shores of Ellemere island to the 
southward, and was successful for a distance of thirty miles to the 
southward of Cape Isabella, when thick weather and much ice forced 
the ship to the south-east away from the land. 

The shores of Ellesmere island rise abruptly to an ice-capped table
land, with an elevation of upwards of 2,500 feet. The coast is deeply 
indented by many bays, whose surfaces were still fast frozen. Only the 
outer prominent points were free of snow, while up the bays an 
occasional rocky piece projected from the deep mantle of snow. All 
the valleys were filled with great glaciers that discharged numerous 
large icebergs into the ice-covered waters of the bays. Not a tenth of 
the fore-coast was free of snow, while the country to the rear was 
covered by a heavy ice cap. This condition is in marked contrast to 
that of the Greenland coast, on the opposite side of Smith sound, 
where the shores are free of ice and snow and the outer hills bare. 
This difference of climate is due to the Arctic current flowing south 
along the western side of the strait and to the prevailing easterly 
winds, which give clear weather on the Greenland side while the oppo
site shore is buried in fog. 

The next land seen was some small islands, lying off the eastern 
point of Philpots island, near the entrance to Lancaster sound. Oc-
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casional glimpses through the fog showed low rugged shores of Archrean 
rocks. During the following night, as the ship pursued a western 
course along the north side of the sound, the land was seen at inter
vals, with high rugged peaks of crystalline rock rising above the snows 
of the outer lands, with numerous discharging glaciers in the valleys, 
flowing down from the intet·ior ice cap. 

On the west side of Cwker bay the character of the country changes Croker bay. 

with a change of the rocks. The rugged hills of Archrean rocks give 
place to cliffs of nearly horizontal beds of light buff limestone, which 
rest upon the rounded bosses of the gneiss. At Coming creek, one of 
the many long narrow bays that indent the western part of the south 
coast of North Devon, these bosses of gneiss rise from 50 to 200 feet 
above the water and are capped by steep cliffs of limestone that rise 
abruptly to a height of 1,500 feet and then in gradual steps 500 feet 
higher, at which altitude they are masked by the ice cap of the interior. 

Fossils of Silurian age are found only in the lower beds of the lime
stone. A few small glaciers discharge from the ice-cap in the vicinity 
of Coming creek, but only for a few miles to the westward, after which 
the ice-cap retreats and no. glaciers are seen. The underlying gneisses 
gradually disappear beneath the water as the coast is followed west
ward, leaving only the limestone in the cliffs. These cliffs, minutely 
p,culptured by tht> streams, appear to have been long exposed to the 
atmosphere, and thus resemble, on a grand scale, the cut banks of a 
stream flowing through a clay country. An excellent survey was 
made of this southern shore to Beachey island, at the '3outh-west end of 
North Devon. 

The ship anchored in Erebus harbour and a landing was effected at Erebus 
. . ~~ 

the historical Beachey Island, where the gallant but unfortunate 
Franklin, with the crews of the Erebus and Terror, passed their last 
winter in harbour ; thence they travelled westward in search of the 
North-west passage, only to perish on the coast of King. William 
island, or, perhaps, in an endeavour to reach succour, further south. 
Here, also, the headquarters of the search expeditions from the east-
ward were establi"lhed for a number of years ; the place, indeed, is 
redolent of the memory of gallant men enduring great hardships in 
the effort to rescue unfortunate comrades. 

On the shore lay two large boats badly damaged by ice. On a low 
terrace immediately behind was the frame of a large st01·ehouse con
taining many casks of provisions, partly broken and spoiled. Scattered 
about were hundreds of tins which had held a patent preserved meat, 
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and which had been opened, found to be rotten and condemned by the 
Franklin party. Broken casks, hoops and staves, with hundreds of 
leather boot-soles, were strewn everywhere. On the next terrace; a 
few yards behind the house, is the wooden cenotaph erected by the 
relief expeditions to the memory of the Franklin expedition, while, 
lying alongside, was the large marble slab sent as a token of respect 
to the gallant dead by American citizens, and left there by McClintock 
on his last voyage. On the plain, a few hundred yards away, four 
lonely graves and four small crosses mark the last resting place of two 
of Franklin's crew and two belonging to the relief expeditions. 

Att~Lched to the cenotaph was a sealed tin box, which was found to 
contain a record of the Norwegian Magnetic Pole Expedition, in the 
sloop Gjoa. It had been left in August, 1903, and stated that all 
were well on board and were bound down Peel sound. This record 
has been sent to the Norwegian government. 

A fine collection of fossils from the limestone of Beachey island was 
obtained, as also a collection of the few plants growing there. Look
ing north up Wellington sound and westward through Barrow strait, 
no ice could be seen from Beachey island. It was to all a matter for 
regret that our instructions limited the cruise westward to this place, 
and that the damaged state of the ship and the lack of an adequate 
supply of provisions forbade the attempt to make the North-west 
passage-an attempt which, with so powerful a ship and in so favour
able a season, would, in spite of previous failure, have probably been 
successful. 

North Somer- From Beachey island, a ct·ossing was made to North Somerset island, 
set island. on the south side of I.ancaster sound, and a stop was made at Port 

Leopold, a fine harbour on the east side of the island, a few miles down 
Prince Regent inlet. The character of the island is very similar to 
that of the western part of North Devon already described. The 
limestone cliffs are not quite so high and the bays are wider and appear 
not to run so deeply into the land as those of the opposite coast. 
There is no continuous ice-cap, and eonsequently no glaciers, and the 
climate appears to be much milder than that of North Devon. . . 

Porj; Leopold. On the low point which forms the harbour of Port Leopold, the 
boiler, keel and lower timbers of a large steam launch were found close 
to the land-wash : this launch was brought out from England, some 
sixty years ago, by one of the Fmnklin relief expeditions. A number 
of cases of bis<"uit and butter, for the Norwegian Magnetic Pole Expe
dition, had been left, a few days before the arrival of the Neptune, by 
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the Scotch whaler Windward, and were piled against the boiler, with 
the Danish flag flying over them. 

Numerous traces of an ancient Eskimo encampment were found on 
the point, and places were seen where the whalers had built fires to 
try out blubber. 

Shortly after leaving Port Leopold a thick fog completely hid the Bylot island. 

land, which was not again sighted until the ship was off the north-
western end of Bylot island. The physical character of the island 
showed that the limestones had again given place to the rugged hills 
of Archrean rocks. The island rises in broken ridges with dark rocky 
peaks surmounting the many great glaciers of the valleys, which flow 
down from a continuous ice-cap, situated from five to ten miles inland 
and rising fully 3,000 feet above the sea. The northern and eastern 
coasts of the island were followed to the mouth of Ponds inlet, the 
next great sound to the south of Lancaster sound and the gathering 
place of the Scotch whalers towards the end of July. 

At an Eskimo encampment, just inside the mouth of the inlet on 
its north side, a pilot was engaged to take the ship to the whalers, 
some thirty miles up the inlet. On the way a second smaller encamp
ment was seen on the same side and about five miles above the first. 

From the pilot it was learned that the native population of Ponds Ponds inlet. 

inlet consisted of thirty-five families, or one hundred and forty-four 
persons in all. Another small band lives to the westward, on the 
shores of Admiralty inlet. Members of both bands occasionally visit 
the northern part of Hudson bay, and, at other times, go to North 
Somerset, and even to North Devon, where there is excellent hunting 
for barren-ground caribou and musk-ox on the western part of the 
island, . while bears and walrus are plentiful on the ice of the adjacent 
Wellington channel. During the summer, more than half the popula-
tion journey inland to the south-west to hunt deer for the necessary 
clothing, the remaining able-bodied men being engaged in the whale 
boats. 

Bylot island is everywhere high and rough. The continuous ice-cap 
seen from the coast does not extend much over ten miles inland, after 
which the land is mostly bare of snow in the summer. The interior of 
Baffin island is much lower, and there are great grass-covered plains 
where the caribou roam about in huge bands. 

The Diana and Eclipse, Scotch whaling steamers, were found at Whaling. 

anchor close under a high plain of drift on the south side of the inlet, 

• 
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and the Neptune dropped anchor alongside. The five ships engaged 
in the Baffin bay fishery had up to that date caught nine whales. 
Arctic salmon bein.~ reported very plentiful in a small river close to 
the anchorage, a short net was borrowed and two boats were sent on a 
fishing excursion. fhey returned in about an hour with fully a thous
and fine fish varying in weight from three to ten pounds, the catch 
aggregating at least 5,000 pounds. 

A trip inland into the plain proved that the first terrace rose 200 
feet above the sea, and stretched backward to the south and west in 
an uneven plain, deeply cut by small streams. An abundance of arctic 
plants gave evidence of a marked improvement of the climate in com
parison with that of the lands bordering on Lancaster sound. The 
high gneissic hills to the eastward were flanked by terraces of drift, or 
rather of stratified sands, clays and gravel, which rose to a height of 
500 feet above the ;present level of the sea. The presence of £rag" 
ments of lignite in the bed of the Salmon river points to the age of 
these surface deposits being older than the glacial period. They are 
probably Tertiary, and have been undisturbed by the action of the 
glacier, which in this region does not appear to have been very active. 
Similar particles of lignite in similar association have been found at 
Cape Hay and at Durban island, both on the east coast of Baffin 
island, and there may be extensive deposits of this mineral. Owing 
to their distance inside the an;tic circle and the uncertainty of the 
navigation of the northern seaH, it is doubtful if these deposits of 
lignite will ever be of much value, but the presence of these deposits 
of ancient surface material may be important, if alluvial gold be found 
in Baffin island. In such a case, the ancient gravels, undisturbed by 
the later action of the glacier, would probably contain rich concen
trations of placer gold in the old valleys of the streams. Of course, 
gold has not as yet been discovered in the rocks of this region and 
these remarks are only intended to draw attention to the possibility 
of extensive placer deposits should the precious metal be found in the 
rocks of that great area. Captain Adams reported having found 
copper ore loose in the drift, a few miles inland, from Clyde river, 

Erik harbour, in a long narrow bay on the south side of the mouth 
of Ponds inlet, was the next place visited. The Balaena and Albert, 
of the Scotch whaling fleet, were found at anchor in the harbour, and 
the Albert had wintered here. Erik harbour is about five miles long 
and about a mile wide, the anchorage being at its head, close to the 
front of a glacier, which fills two-thirds of the valley. The south 
cornet· of the harbour is free of ice for about 300 yards where a small 

• 
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stream discharges from a southern valley. The glacier flows down a 
wide north-west valley :vith rocky walls that extend outward to within 
half a mile of the sea. The division between the glacier and the 
southern valley is continued to the sea by a sharp ridge of boulder 
clay. 

This ridge is about two hundred feet high at the termination of the Glaciation. 

rock wall of the valley and gradually declines to fifty feet at the water's 
edge. The glacier is about a hundred feet thick along its front, where 
it discharges a few small icebergs into the bay, but its motion is so 
slow and the bergs are so small that no danger is incurred by the ships 
anchored close to its front. The glacier once filled the bay to its 
mouth, and the deposits of fresh boulder clay, on the rocky walls of 
the valley, show that its thickness then was sufficient to raise its 
surface four hundred feet above the present water level. The glacier 
has, at present, two lines of medial moraines upon its surface while 
much clay exists in patches on and in the ice. 

A few miles t.o the westward of the harbour, several small glaciers 
descend short steep valleys, and break off before they reach the sea, 
so that they present low cliffs of ice. The strange part is that these 
glaciers rest upon thick deposits of stratified drift which are quite 
undisturbed by the glaciers passing over them. 

This part of the coast is characterized by steep rugged cliffs of 
Archtean rocks, rising into sharp peaks, only slightly rounded, if at all, 
by the glacial action. The rocks about the harbour a re chiefly a pink 
mica granite-gneiss but, in the boulders of the glacier, all the different 
gneisses and schists common to the southern Archtean areas were 
found. 

The intention to follow the west shore of Baffin island soutward to Cumberland 
gulf. 

Cumberland gulf, was prevented by the fogs and great fields of ice 
through which the ship had to force a way almost .to the Greenland 
coast, and then back again, reaching the western shore a few miles 
north of Cumberland gulf. In marked contrast to the conditions 
prevailing at the same time in the previous year, the gulf was found 
full of heavy arctic ice and several days were spent going to and 
returning from Blacklead island. This heavy ice was finally left at 
Cape Haven and the ship again reached Port Burwell on September 
4, where the supplies, left before going north, were taken on board 
again for conveyance to Fullerton. 

During the absence of the Neptune in the north, Mr. Caldwell had Ungava bay. 

remained at Port Burwell, with instructions to explore as much as 
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po~sible of the irregular eastem shore of Ungava bay and to make 
examinations inland. He reached a place about half way to the mouth 
of George river. Travel in the interior proved very difficult, owing 
to the high hills separated by deep valleys filled with long narrow 
lakes. The rocks are all Arch::ean; granite-gneisses predominate, with 
a large amount of basic irruptives, such as gabbro and anorthosite. A 
considerable quantity of impure graphite was found and a. deposit of 
impure iron ore, the value of which has not yet been determined by 
analysis. 

~~~~~~~olsten- On the return voyage through Hudson strait, a survey was made of 
the southern coast from Douglas bar bour to Cape W olstenholme, so 
that only a short distance between George river and the end of Mr. 
Caldwell's work remains unsurveyed on thaL side of the strait. The 
rocks along the western half of this coast appeared to be mostly red 
gnei8ses, with frequent areas of dark basic rocks. For several miles 
to the eastward of Cape W olstenholme the characteristic rusty gneisses 
of that place largely occupy the face of the high cliffs on the shore. 
Two excellent harbours were discovered, one opposite the western end 
of Charles island, the other about halfway from that place to Cape 
W olstenholme. 

S::.lisbury 
island. 

R eturn to 
Fullerton. 

On the completion of this work, the ship headed northward and an 
examination of the north side of Salisbury island was made, Good 
harbours, where a ship might lie in safety if the water does not prove 
too deep for anchorage, were seen at the 11orth-east and north-west ends 
of the island, in deep bays protected by islands. This side of the 
island is very bold, rising in steep cliffs directly from the water to a 
rough tableland with an elevation of 500 feet and upwards. The water 
along the islands is very deep, none of our numerous soundings touching 
bottom at 220 fathoms, the length of our sounding line. These are 
the deepest soundings in Hudson strait and Hudson bay. The tides 
are very strong around the island and evidence of the easterly current 
in the northern pari; of the strait was afforded by the stranded ice
bergs, two at the east end and one in the bay at the west end. As 
there are no glaciers discharging into the waters of Hudson bay, these 
bergs must have come from Davis strait. The rocks of the islands are 
all Archrean. 

Bad weather and the danger, in the crippled condition of the ship, 
of meeting ice, forced a return south around Salisbury and Nottingham 
islands. The south em edge of the Fox channel ice, encountered a few 
miles beyond the wc;;tern end of Salisbury, completely blocked the 
entrance to Evans strait; the usual passage, therefore, south of Coats 
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island, was followed into Hudson bay, and Fullerton was safely reached 
on the 16th. The Scotch whaler Active, having on board the bone of 
two whales taken in Repulse bay, was met a few miles from Fullerton. 
Captain Murray gave information concerning the mica mine operated 
by the firm owning the Active. It is situated at I,ake harbour, on the 
south shore of Baffin island, a few miles to the eastward of Big island. 
Nine whites and a number of natives are emplOj>ed at the mine during 
the summer, the whites returning home in the ship. The output for 
the yeat· is thirteen tons of mica. 

Several days were spent at Fullerton and then the Nept1me headed Homeward 

eastward for Port Bm·well; the passage south of Coats was again bound. 

taken, and the ice was found to be some miles more Lo the southward 
and westward of its previous position. Burwell was reached on Octo-
ber 1, and, within an hour of our anchoring, the Arctic arrived to relieve 
the Neptune. The return to Halifax was safely accomplished and the 
voyage ended on October 12, having lasted almost fourteen months. 

Thanks are due to the gentlemen who formed the scientific staff of 
the expedition for their unfailing attention to the duties assigned to 
them and for cheerful assistance rendered by them at all times. Prof. 
Andrew Halkett made large zoological collections, including the skins 
and skeletons of mammals and birds, birds' eggs, fishes, marine inver
tebrates and insects. Dr. B01·den, in addition to his surgical duties, 
made careful measurements of the natives, and enquired closely into 
their diseases ; he also attended to the botanical collection and assisted 
with the weather observations. Mr. C. Frank King had full charge of 
the topographical work and has added materially to the accuracy of 
the charts of these northern waters. Mr. Caldwell made a number of 
valuable surveys and geological examinations, and assisted in many 
other ways. Mr. Ross kindly volunteered to assist Prof. Halkett, and 
proved of great help to him. 

The following summary of the scientific results of the expedition Summary of 

shows, in a tabulated form, the importance of having trained scientific scienltt~fic resu o. 
men on such expeditions, where, for a very small extra expenditure, a 
great amount of valuable information may be collected, without in the 
least interfering with the main purpose of the expedition. 

SUMMARY OF WORK ACCOMPLISHED BY THE OFFICERS AND 
SCIENTIFlC STAFF ON BOARD 'fHE S.S. NEPTUNE, 

. 1903-4. 

The Neptune, from Halifax until her return to that port, steamed 
10,000 miles. Of this 9,100 was in open water, and 900 miles through 
heavy ice. The distance steamed through ice is at least twice that of 
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the course shown, owing to the number of turns and twists required 
to work through the ice. In consequence the actual ice-mileage should 
be given as 1,800 miles, and the total 10,900 miles. This is probably 
the greatest ice-mileage ever made in one season by any ship. 

SURVEYS. 

Log and compass surveys of coast line, checked by astro

nomical observations, previously unsurveyed, or 

Miles. 

roughly sketched in by sailing vessels. .. . . . . . . . . . . I, 175 
Numerous astronomical observations, for the position of 

Fullerton, and accurate chain and micrometer sur-
v~ys of the harbour and environments of Fullerton. 91 

433 soundings, taken through six feet of ice, in the har-
bour and approach to Fullerton. 

During the time that the Neptune was at winter quar
ters at Fullerton, the western coast of H udson bay 
was geologically examined from the head of Chester
field inlet to the head of W ager inlet, and track sur-
veys were made of that distance . . . . . . . . . . . . . . . . 610 

While the Neptune was fast in winter quarters, a boat 
trip was made to Southampton island and a t rack 
survey and geological examination were made of 
part of its western shore. . . . . . . . . . . . . . . . . . . . . . . 70 

During the absence of the Neptune to the northward, a 
boat survey of the east side of Ungava bay resulted 
in the geological examination of. . . . . . . . . . . . . . . 95 

Total mileagfl of surveys . . . .' . . . . . . . . 2,041 

GEOLOG I CA L AND NATURAL H ISTORY WORK. 

Geol~ical In addi tion to the work mentioned above, geological examinations 
}J\~tor~t~~~k . were made at every place touched at by the Nepttme, and a consider

able amount of information was obtained concerning the rocks and 
glaciers of the north. 

Large collect-ions of rocks and fossils were made. 

A close study of the manners and customs of the Eskimos was made 
during the winter. Measurements of typical Eskimos were taken, 
together with a good series of photographs of these people and theit· 
habitations. The diseases of the natives were studied and reported 
upon. A census was made of all the natives of Baffin island and 
southern side of Hudson strait and the western side of Hudson bay. 
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A large collection of the northern birds was obtained, together with 
a very fine collection of the eggs of many rare birds, often accompanied 
by the nests. 

A number of skins and skeletons of northern animals, including a 
group of six musk oxen, were prepared for museum purposes. 

Several fishes of the northern seas and fresh waters were obtained 
and specimens preserved in form aline. 

The use of the dredge secured important collections of marine 
invertebrates while those of the ponds were taken in nets. 

A fine collection of arctic plants was made at the several places 
visited, and a number of interesting insect specimens was secured at 
the same time. 

A great amount of information concerning the habits and distribu
tion of the important 11,nimals, including the whales and seals, was 
obtained at all places visited. 

METEOROLOGICAL OBSERVATIONS. 

Weather observations, including readings of thermometers, bar- Meteorologi-
. d · d k d '1 h h t th ea! observa-ometers, ram an wm guages, were ta en a1 y t roug ou e voy- tions. 

age. During the winter months observations were taken at intervals 
of four hours. 

ICE OBSERVATIONS. 

While in the ice, continuous notes were kfpt of the character, thick- Ice observa

ness, extent and kind of ice met with. These observations are par- tions. 

ticularly important in regard to the future commercial navigation of 
Hudson bay and strait. 

In connection with this question, all the information possible was 
collected concerning the tides and currents of these waters, and also o£ 
the ice laden currents of Baffin bay and Davis strait. 

CoUNTRY AROUND THE HEADWATERS OF THE SEVERN RIVER. 

By Cha1·les Camsell. 

Notification of my appointment to the staff of the Geological Survey Introductory . 

reached me in Edmonton, together with instructions to proceed to 
Winnipeg, where I was to prepare for my field work. I left Edmonton 
on June 1 and reached Winnipeg on the 3rd where I remained 
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until the lOth awaiting further inst-ructions and purchasing some 
necessary supplies. A letter of instructions reached me there, directing 
me to proceed to Dinorwic, ana from there to make a survey of a route 
to Oat lake, defining and mapping the eastern boundary of an area 
of so-called Huronian rocks, whose western edge was examined by 
Mr. Dowling in 1893. On completing this work I was to go north from 
Oat lake across the height-of-land dividing the Albany from Severn 
river waters, and make a survey and examination of the rocks on the 
hitherto unexplored branch of the Severn river called the Lake or 
Cedar river, deacending this as far as Severn lake to connect with a 
survey of the western branch made by Mr. A. P. Low in 1886. 

The party, consisting of five men, was made up at Dinorwic ; of 
these Mr. Greenshields and Mr. Dawes gave me valuable assistance 
during the summer, the latter in making independant trips to the east 
or west of the main route, and the former also in making independant 
trips as well as in the micrometer surveys. 

Outfit, provisions and t.wo canoes were obtained from the Hudson's 
Bay Company at Dinorwic. The party left here on June 17 and 
travelled as far as Lac Seul in company with Mr. Mcinnes, who there 
turned north-east to the Albany river. At Lac Seul I hired an Indian 
guide to take us as far as Oat lake by the Wenasaga river route, a 
river which enters Lac Seul about two miles east of its western 
extremity. This route had been explored by l\ir. Fawcett, D.L.S., some 
years ago, and in 1902 Dr. Wilson and Mr. J ohnston of this department 
also made a micrometer and compass survey as far as Oat lake, from 
which point they returned following the Oat river to Lake St. Joseph 
and thence out to Dinorwic by the Hudson's Bay Oo's usual route. 

We reached Oat lake on July 15 only to find the place deserted by 
all except two Indians. It was necessat·y that the services of another 
guide should be obtained here to take us across the height-of-land and 
down the Lake or Cedar river, as our Lac Seul Indian had never been 
beyond Oat lake. A party of Crane Indians was expected from the 
north in a few days, so, in the intervening time, I made a micrometer 
survey of the shores of Oat lake, not knowing at the time that I was 
duplicating the work of Dr. Wilson and Mr. Johnston. 

This work, on account of the stormy and unsettled state of the 
weather, occupied us until the 28th, and on our return to the Hudsons' 
Bay post I found Mr. Williams of Osnaburgh house. He had 
come straight across to Oat lake by a route hitherto travelled only by 
Indians. I obtained a copy of Mr. vVilliams' notes and some sketches of 
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the largest lakes; but he had no means of estimating his distances. 
The journey took him five days and he reckoned the distance to be 
somewhat over lOO miles. Shorty after leaving Lake St. Joseph he 
got on to the waters of the Attawapiskat system, and on these he 
travelled by river and lake to within a few miles of Cat lake. A rough 
sketch of the route has been prepared and incorporated in the accom
panying map of the Cat lake district. Williams lake, which is drained 
by the Sand river and whose waters pass through Vermilion lake and 
river to the Attawapiskat, is the largest lake on the route, and is said 
by Indian report to be two days travel from one end to the other, or 
almost as large as Lake St. J oseph. Mr. Williams describes the geology 
to comprise the usual Archrean granites and gneisses with only one 
band of the darker basic rocks crossing the Vermilion river above 
Vermilion lake. 

On July 29, the party left Cat lake, after, with much difficulty, 
obtaining the services of a young Crane Indian who was to act as 
guide down the Lake or Cedar river to Severn lake. Through a difficulty 
of interpreting my wishes correctly a misunderstanding arose, and he 
got the impression that we only wished oo go as far as Pakhoan or 
Little Cedar lake, which. is only about half way down the river to 
Severn lake. From Pakhoan or Little Cedar lake he refused to accom
pany us farther, and left for his own camp, while we had to find our 
way down the river alone. 

On August 14, we reached our farthest north, a point fourteen miles The northern

below the junction of the Lake or Cedar river with the middle branch ~~~~~.tnt 
of the Severn, which the Indians call the J ackfish river. From here we 
were unfortunately compelled to return owing to a scarcity of provisions 
and our ignorance as to how far we were from Severn lake. I after-
wards learned that another day's travel would have brought us to the 
lake and completed the :mrvey. 

In returning, short side trips were made up the middle and other 
branches of the Severn river, and Cat lake was reached on Aug. 30. 
The following week was spent in making a trip forty miles to the north
west-ward to a lake (Wigwasikak lake) which is said to be the head
waters of the central branch of the Severn river. Southward from 
Cat lake the route followed took us west from Wapikik, or what Mr. 
Fawcett calls Pine Channel lake, through a series of lakes and portages 
to the Shabumeni lake, defining the north-eastern boundary of the 
large Huronian area before mentioned ; and from Shabumeni lake I 
followed Mr. Dowling's route of 1893 down through Woman lake and 
Trout lake river to Lac Seul, which we reached on Sept. 24. 

16-A-10 .. 
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On arriving at Dinorwic I found it necessary to go to W innipeg to 
pay off my men and settle accounts, after which I proceeded to Ottawa, 
reaching here on October l 0. 

TOPOGRA PHY. 

Area::covered. The area covered by the summel"s exploratory work is roughly 
enclosed by a parallelogram, the east and west angles of which are 
placed at Cat lake and W igwasikak lake, the headwaters of the central 
branch of the Severn; and the north and south angles at Severn lake 
and the western end of Lac Seul. It occupies a part of the great up
lifted peneplain of t he Archrean pro taxis, and is similar in character to 
that so frequently described by other geologists in its more thoroughly 
explored sections. The general relief is even lower tha.n is usually 
found in other parts of the Archrean, and the maximum relief seldom 
exceeds 100 feet above the level of t he watet·. There are a few excep
tions, the most notable of which occur on the Severn river watershed, 
where some isolated hills attain a height of 130 feet. These are 
usually granitic eruptive masses, which sometimes have very precipi
tous slopes and are very noticeable features in the topography. Resid
u<tl monadnocks of this description occur at Cat lake, Cedar (Kishikas) 
lake and at the mouth of the middle branch of the Severn river; while 
a range of hills, proba.bly of similar origin, borderb the western shore 
of W indigo lake about twelve miles to the east of Cedar river. The 
highest hill in the whole area is situated about three miles west of 
Greenshields lake. It rises 300 feet above the level of the water and 
is composed seemingly entirely of boulders and drift material. Similar 
hills and ridges of morainic material occur in the neighbourhood of the 
large one, also on the height-of-land between the Severn and Albany 
rivers, and. in the country a few miles north of Cat lake. These hills 
form excellent land-marks a.nd can be seen from a distance of several 
miles rising above the surrounding country. From the top of a.ny one 
of them a good view is obtained, and everywhere we see the same 
gently undulating surface and even skyline typical of the A rch rean 
area. 

Lakes. 

Streams. 

Lakes are more numerous on and south of the Severn river divide 
than on the area north of it. These all occupy more or less shallow rock 
basins eroded out by the action of the continental ice-sheet, theiz· long 
axes usually lying parallel to the direction of the glacial strire. Their 
shores are deeply indented and beaches are rare, a few sand beaches 
occurring only on Cat lake and Whitestone lake. 

The streams occupy only shallow valleys, and rapids and falls are 
common. In the distance between Greenshields lake and the mouth 
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.of the middle branch (Jackfish river) the slope of the land is much 
more pronounced, and here the river has cut itself a fairly defined 
va.lley twenty-five or thirty feet in depth. A corresponding slope was 
noticed by Mr. A. P. Low on the western branch of the Severn 
river which he descended in 1886. There is no very decided fall in 
any one place, except a long steep slope marked by a set·ies of Ehallow 
rapids, the majority of which can be run. 

ARCHJEAN GEOLOGY. 

As has been already stated, the whole area is occupied by rocks of A rc hrean 

Arch::ean age, principally granites and gneisses, with a. few bands of roeh. 

the darker basic rocks. The largest area of the so-called Huronian 
rocks lies to the south and west of Oat lake, and has been examined in 
different parts of its south and west border8 by other members of this 
department. Mr. Dowling defined its western boundary and Dr. 
Wilson crossed it by the Wenasaga river route. It was crossed this 
year in two directions, one by the same course as Dr. Wilson, and the 
-other by a route from Wapikik lake to Shabumeni lake. By the latter 
route, the north-western extension of the area was traced to a distance 
of twenty-five miles east of i::;habumeni lake. The northern boundary 
.of the area crosses Shabumeni lake about three miles north of its outlet, 
striking in a general direction north-easterly. The contact with the 
granitic rocks was not seen anywhere except at a point just east of 
Kay-gat lake, so that the boundary is only sketched in approximate;y, 
by following the strike of the rocks. On Shabumeni lake the strike 
is about 50°, on Birch lake from 105° to 120°, on Kay-gat lake 75°, and 
on the contact a couple of miles east of Kay·gat lake 145°. The 
eastern boundary of this area appears to be very irregular, running 
out into several long narrow tongues. As reported by Dr. Wilson, 
the W enasaga river flows through the area south-westerly for about 
twenty miles, and going up the river beyond this, the Huronian belt is 
replaced by VE'ry coarsely crystalline granites and some gneisses. Two 
narrow tongues, however, of basic rocks intervene before reaching 
-Gull lake. One of these occurs on the Sesikinaga river and is perhaps 
a quarter of a mile wide. The other is crossed on the height-of-land 
between Oat river and the Wenasaga. The latter tongue is un- W 

enasaga 
·doubtedly a continuation of the main body, for it was traced westward river. 
for a distance of five miles from the height-of-land portage. The other 
band may or may not be an altogether isolated area, but nothing 
resembling it in composition was noticed on the main area. The 
south-eastern corner of the main a.rea extends very much farther east 
ward than any other part and it is probable that a much larger 

16-A-10~ 
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and longer tongue projects out from here. The valley of Slate lake, 
which has been formed by the erosion of the soft calc schists, which 
m11.ke up this portion of the belt, can be traced eastward for six or 
seven miles beyond the lake, at which point it bends slightly to the 
southward, running approximately in the direction of Goose lake. Dr. 
Wilson also examined an area of Huronian rocks north of the east end 
of Lac Seul; but it yet remains to be proved whether this area is con
tinuous with the one on Slate lake. This I intended doing on my 
way back from Oat lake; but was unfortunately prevented by the 
impossibility of getting any guide to take us through that country. 

North of Oat lake and on Cedar river there is an almost 
unbroken continuation of the granites and gneisses, with a predomi
nance of the red granite variety. In a few places basic inclusions in 
the gneisses might indicate that larger bodies of the same rock would 
be found in the near neighbourhood; and the following places might 
be mentioned where such conditions occur :- on the lake at the head 
of Cedar river; on the lower end of Cedar (Kishikas lake); on Cedar 
river at the mout.h of the Francis river. 

A very narrow band of hornblendic rock crosses Cedar river a few 
miles above the junction of the ~7indigo river ; while a much wider 
band is met with just below the mouth of this river. Here Cedar river 
takes a sharp bend to the west and flows in this direction for ten 
or twelve miles. The cause of the deflection is its entrance into this 
band of softer rocks, which it follows until it strikes against a steep 
bluff of eruptive rocks at the south-west angle and is again deflected 
into its original course. The southern boundary of this belt follows 
closely the course of the river in its western trend; but its northern 
contact with the granit.e is covered by a layer of rlrift, and could not be 
accurately placed. Its width is perhaps two miles, and the strike 
slightly north of east. The central branch of the Severn river joins 
O~:odar river in this belt of Huronian, and occupies a shallow valley in 
the wide depression caused by the excavation of these soft hornblendic 
rocks. Few outcrops of this belt occur, for the drift covering becomes 
much thicker in the lower parts of Cedar river. Dawes falls, just below 
the junction of the two .streams, where the river has a drop of twelve feet, 
is caused by a band of hard siliceous hornblende-schist striking diagon
ally across the river and dipping down stream at an angle of 45 degrees. 

The large area of these basic rocks south of the height-of-land has 
been referred by Mr. Dowling to the Keewatin series, and the two 
narrow bands which are seen on Cedar river, threugh their litho-
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logical similarity to the large at·ea, may also be refened to the Kee
watin. 

Samples of the different ,varieties of rocks occuring in the several 
Huronian belts were taken, and thin sections are being made of those 
whose mineralogical compositior. could not be readily determined in 
the hand specimen. The Severn river specimens are all hornblendic 
rocks varying from a massive amphibolite to a siliceous hornblende
schist. The latter is closely associated with a coarsely crystalline rock 
composed essentially of hornblende and quartz, and no doubt the one 
is simply a phase of the other. 

The rocks on the Wenasaga river have been referred to by Dr. Rocks on 

Wilson in the Summary for 1902; but one occurrence, which appears %,~~~saga 
on the Sesikinaga river, and which he consequently did not visit, shows 
an interesting contact. A narrow band of pyroxenite, showing consid-
erable metamorphism, and alteration on the surface to serpentine, is 
separated by a band of granite from a hornblende schist having alter-
nate layers of quartz and homblende in very thin laminre. Closely 
associated with these exposures, and at no great distance from them to 
the east, is an outcrop of what Dr. Barlow has identified as a quartz-
mit::a diorite. All of these strike about N. 60 E. and are separated 
from each other by narrow bands of later intrusive granite. 

The greatest variety of specimens was taken from Birch lake and 
the Shabumeni river, along the northern boundary of the large belt. 
Near the contact with the granitic gneisses the rock is a mica-schist 
which changes shortly to spotted chloritic and hornblendic schist. West 
of these, along the route, the following rocks are found : slate, conglom
erate, quartzite and an altered quartz porphyry, massive fine-grained 
diorites, amphibolite and hornblende schist. Certain portions of the 
quat·tzite are highly impregnated with iron sulphide. The diorites are 
cut by numerous veins of quartz ranging in width from a few inches 
up to eight feet, and highly mineralized. 

GLACIAL GEOLOGY. 

The whole area exposed shows a predominance of the action of Glacial 

erosion over that of deposition. In the central portion about the geology. 

height-of-land, drift material covers a very small proportion of the 
surface, while bare rock exposures are common. These are always 
smooth and frequently still retain the glacial markings. The general 
outline of the lakes conforms to the direction of the strire, which at 
Oat lake is about N. 70 E., and they usually occupy shallow rock 
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basins. A few of the lakes on and about the height-of-land occupy 
basins formed by an unequal distribution of morainic material. Cat 
lake itself is an example of the erosive force exerted by the moving 
ice. Its long axis lies N. 70 E., while several long narrow bays cut
ting into the western shore have the same general trend. Many of 
the islands are composed of drift material, and conform to the direc
tion of the strire. They are long and narrow with rounded tops and 
gently sloping sides composed largely of boulders and having the 
appearance of drumlins or sowbacks. Whatever drift there is, is made 
of material carried presumably but a short distance, boulders of granite 
and gneiss; but I also noticed some erratics of a hard bluish lime 
stone, which could only have been brought from the Palreozoic area 
bordering Hudson bay. A large number of bearings of the glacial 
strire on Cat lake were taken. The average gives a reading of N. 70 E. 
On Birch lake, two sets occur on the same exposure, one giving 55° and 
the other 65°. The latter, however, is the more constant. On 
Cedar river few strire occur; those near the head water conform in 
a general way to those on Cat lake. One reading near the mouth of 
Windigo river shows a great divergence to all the others, being N. 12 E., 
a-nd the indications are that the movement was apparently towards 
the north instead of away from it. This is an isolated case, and na 
other strire occur anywhere near it to check it. All the evidence, how
ever, of the movement of the ice north of the height-of-land agrees 
with the results obtained by other explorers in this region, that the 
ice movement was southward instead of northward. 

Lower down Cedar river the covering of drift becomes thicker. 
Sedimentary clays form cut banks fifteen feet high on the river just 
above the south-west angle. 

Moraines and sand plains are numerou.s on the height-of-land, alw 
in the neighbourhood of Pakhoan or Little Cedar llake. Some of 
the former have been mentioned before as forming some of the prin
cipal typographic features. Two long parallel north-east and south
west ridges, rising to a height of 120 feet, are crossed in making the 
portages over the height-of-land. But the most important glacial hill 
occurs near Greenshields lake, and is 300 feet above the level of the 
water. It lies east and west with prominent peaks at either end, each 
higher than the centre of the ridge. From peak to peak is about half 
a mile, and beyond this the ridge slopes gently away to the lev.el of the 
plain. The east and west sides are exceedingly steep, the slope being 
determined entirely by the angle at which the material of which it is 
composed will rest. It is composed entirely of boulders and gravel. 
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A number of lower ridges and hills of the same material are irregu
larily scattered around the larger one. 

Several moraines have been laid across the valley of Cedar river, and 
some of these deflect the course of the river, whrle others are cut through 
and form shallow rapids. About ten miles below the junction of the 
middle branch of the ·Severn a moraine, lying at right angles to the 
course of the stream, had dammed up the waters and formed a lake 
nearly three miles long and a mile wide, which, on the cutting down 
of the dam, has been transformed only recently into a huge meadow. 

TIMBER, SOIL, ETC. 

Spruce, poplar, banksian pine and birch are found everywhere over Timber. 

the whole district. White and red pine were only noted in the south-
ern part. · of Lac Seul. One solitary white pine tree occurs on Slate 
lak"l, and this appears to be the northern limit of the tree in this dis-
trict. Ash trees were observed here also for the last time on our way 
north. The white cedar is a rare tree; but it occurs on the east end 
of Slate lake, on Sesikinaga lake, on Cedar (Kishikas) lake, and also on 
Greenshields lake. On the shores of the last a few rusty looking trees 
are growing, and this is their northern limit. Mr. Williarus, in his 
traverse across from Osnaburgh to Cat lake, reports seeing ash trees for 
the last time on the east shore of Elbow lake. 

Large areas have been burnt along the route of the Wenasaga river, 
notably at W enasaga lake, ten or twelve years ago, and at Big Port
age lake, about five years ago : also on Gull lake. North oE Cat lake, 
we enter, at the lower end of Cedar (Kishikas) lake, an area that has 
been burnt probably eight or nine years ago, and this extends to a few 
miles below the mouth of the Francis river, or a distance of over 
thirty-five miles. Eastward it extends at least to Windigo lake, ten or 
twelve miles to the right of the river, and westward as far as could be 
seen from the tops of the highest hills. This is generally being 
reforested with a second growth of banksian pine and poplar. 

In very few places, either on t.he north or the south sides of the 
height-of-land, do the spruce ana tamarack attain such a size as to make 
them economically important to the lumbering industry. On the 
shores and islands of Birch lake the best timber occurs; that on the 
branches of the Severn river is generally small. 

Beyond the Hudson bay post at Lac Seul no farming of any kind is Farming. 

done. At Cat lake, some years ago, potatoes and other hardy vege-
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tables were grown with indifferent success, but this has now been dis
continued. Being so near the height-of-land they are liable to frosts 
at any time during the summer. When we were there a sharp frost 
occurred on the night of July 31, and also on August 6. The Crane 
Indian chief, who has built himself a house at Windigo lake, every 
year raises a small crop of potatoes, which he first obtained from Trout 
lake posts. A great part of the country is either too rocky or swampy 
for agricultural purposes, and nothing will ever be grown on it, but 
there are portions, particularly in the large belt of Huronian rocks, 
and in some parts of the valley of Cedar river, where the land is dry 
and the rocks are covered with a clayey soil that is good enough to 
raise some of the hardier vegetables. The region around the mouth of 
the Anamabine river is such a country, as also the clay belt below the 
mouth of the Windigo river. As a rule, however, the dry land only 
occupies a fringe along the water courses, while the country back of 
this is largely muskeg or rocky. 

Moose and caribou are fairly plentiful in the Shabumeni and Birch 
lake section; and bears were frequently seen on the lowet• parts 
of Cedar river. White fish, pike and pickerel were caught with 
a net in all the larger lakes; but no trout were got anywhere , 
Sturgeon ascenci Cedar river as far up at least as the mouth of the 
Windigo river, and in several places the natives have gone to a grea t 
deal of trouble in building weirs across the river to catch them. 

Much delay was caused in our work by the inclemency of the 
weather, and the disadvantage of travelling through parts of the 
country without a guide. The season was very wet and cold, frosts 
occurring in every month. Snow fell first on September 10 and again 
on the 19. 

The discharges of all the larger streams were taken, and the fact 
established that what was considered to be the main branch of the 
Severn river is really not so large as the Cedar river branch. The dis
charge of these two streams was taken near the end of August, when 
the water was at its lowest stage_ Cedar river was found to give 735 
cubic feet per second, and th.e middle branch 503 cubic feet. At the 
junction, the middle branch is wider and deeper than the eastern 
branch, and it would appear to carry much more water ; but there is 
a great difference in the relative velocities. 

NoTE.-Alli;Jearings in this repor t are magnetic. 
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THE UPPER PARTS OF THE WINISK AND ATTAWAPISKA'l' RIVERS. 

By Mr. William Mclnne.s. 

In accordance with official instructions the season of 1904 was spent Region 

in an exploration of a part of the District of Keewatin lying to the explored. 

north east of Lake St. Joseph. The vVinisk river, from Weibikwei 
lake to the sea, was surveyed last season, and the present summer's 
work was designed to supplement that of last year by an exploration 
of the upper stretches of the Winisk, and of the Attawapiskat to the 
south of it. 

The ordinary canoe route was followed from Dinorwic, on the 
Canadian Pacific Railway, to lake St. Joseph, at the lower end of which 
the season's work was begun. This point had been fixed geographically 
by Thomas Fawcett, D.T.S., by a line run in 1886, and the micrometer 
survey was accordingly started there. 

An Indian canoe route leading northward to the headwaters of the Route 

Attawapiskat river promised to afford the most ready access into the followed. 

interior, and this was followed. A Rochon micrometer telescope and 
a survt•yor's compass were used for the survey, the northing being 
checked by latitude. From the extreme north-east.erly bay of the lake a 
portage was followed leading to the smaller Annimwosh (dog-hole) lake, 
which discharges south-westerly into the next westerly bay of Lake 
St. J oseph. Ascending the inlet in a north-westerly direction, the larger 
Annimwosh lake was reached by a short portage. These lakes are shoal 
and studded with small islands and projecting boulders. The water is 
very dark in colour, showing the influence of drainage from large areas 
of muskeg : the temperature, early in July, was 58o Fahr. Green forest 
of eighty years' growth surrounds the lakes. 

Black spruce and tamarack are sparingly scattered over the muskeg Forest growth 

areas : poplar, white birch, spruce and banksian pine clothe the ridges. 
The trees are not of large size, averaging from ten to twelve inches in 
diameter at the stump. 

Biotite gneisses, generally fine in texture and well foliated, striking R ocks. 

north-east, occur in low, rounded ledges all around the lakes. Con
tinuing up stream, Kasageminnis (island) lake, the next in the chain, has 
the same general characteristics. A few miles of river connect this 
lake with the Wichig (fisher) lakes, the larger of which is six miles 
long. With the exception of a narrow belt of hornblende schist just 
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south of the Wichig lakAs, representing probably the diminishing end 
of a Keewatin belt, the gneisses before noted occur throughout. Green 
forest cont.inues as before and in favourable situations, such as flats 
extending back from bays, the trees are tall, free from branches and 
have diameters of from thirteen to fifteen inches at the stump. 

Two portages aggregating a mile in length lead across the height-of 
land to Wimbobika (hollow-rock) and Kapkichegima lakes, lying nearly 
at the source of the south-west branch of the Attawapiskat river. 
They are long narrow bodies of water extending north-easterly, in 
troughs parallel to the foliation of the underlying gneisses, for four and 
thirteen miles respectively. Between the two a low ridge of Keewatin 
rocks is exposed, made up principally of feldspathic and chloritic 
schists. By way of l\iinomina.tikoka (rice-stalk) brook, entering Kap
kichegima from the north, near its eastern end, there is an Indian 
canoe route to the head of the middle branch of the Attawapiskat 
and to Cat lake. 

The water of these lakes was clearer a:t:1d of higher temperature, 
64 o Fahr. ; indicating a less swampy drainage area. The outlet of bhe 
lake, a stream about a chain in width, called by the Indians the Kawi
nogans (no dore) nver keeps a general easterly and north-ea:;terly 
cour~e, with a fairly swift current and frequent rapids, for twenty-five 
miles to Kagabadesdawaga, a long narrow lake extending north-easterly 
for nineteen miles. Occasional exposures of chloritic and feldspathic 
schist.s occur a~ong the banks of the river; evidently a continuation 
of the belt of Keewatin rocks already noted. At the head of the lake a. 

few ledges of hornblende granite gneiss occur, succeeded along the 
shore by biotite gneisses. The lake is underlain by deposits of a stiff 
blue clay, probably a boulder clay, covered by stratified beds, ten to 
thirty feet in thicknesR, of calcareous, siliceous clay and very fine 
siliceous sand. A rolling plateau of sand extends back from the lake 
to hills of unstratified drift rising two hundred feet above its level. 

The Odoskwinnigemog (elbow) _river, probably the longest branch of 
the Attawapiskat, flows into the lake a little more than half way 
down its northern shore. 

This river comes from the north-west, heading about ten miles from 
the north-east end of Cat lake. 

The united streams form the Kanuchuan (long rapid) river, which 
continues in an easterly direction to Kakagiwizida (crow's foot) lake, a 
shallow body of water ten miles in length and a mile in width. The 
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same rolling sandy plain surrounds the lake, falling in parts into 
extensive tracts of muskeg. On the south side of the lake, beyond an 
area of muskeg, the land gradually rises to about a hundred feet, where 
occasional glaciated surfaces of gneiss protrude from the drift cover
ing. This sandy flat gradually rises southward for five or six miles, 
then it sharply rises to a ridge of gravel and boulders 300 feet 
above the lake level. Everywhere, excepting on the muskeg areas, 
there is an open forest of banksian pine of small size. Still keeping an 
easterly direction, with a stiff current and frequent rapids, at twenty
nine miles the river flows into Ozhiski (mud) lake, the largest body of 
water along its course. The lake is twenty-one miles long and a little 
over two miles in width at the broadest part. The biotite gneisses, 
which show in frequent exposures along the shores, occur in shelving 
ledges lying nearly flat or gently undulating. Fires have destroyed 
much of the old forest around the lake and along the river, the agP.s 
of the trees on different areas varying from twelve to over a hundred Forest. 

years. Occasional trees, growing in favourable locations, reach 
diameters of eighteen inches, but the general average is small. 
From the northern side of the lake, about three-quarters of the way 
down, the main river flows out by three channels that unite a few 
miles below and continue to Attawapiskat lake. In order to tie the 
micrometer survey to the work of last year, a route to Fort Hope, 
leaving the extreme eastern end of Ozhiski lake by a half mile portage, 
was followed to Eabamet lake, where connection was made with the 
earlier survey. 

The bulk of the provisions was cached at the forking of the routes, ~inelmuta. 
n ver. 

and picked up again after a few days, when the river was again fol-
lowed. After leaving Ozhiski lake the river flows northwards with 
swift current and heav-y rapids for fifteen miles to a sharp_ bend 
easterly, receiving at the elbow the waters of the Pineimuta (partridge's 
crop) river flowing in from the west. This is the north branch of the 
Attawapiskat. For the first few miles it is broad and smooth, flowing 
between-banks of clay and sand. A fall of considerable height then 
occurs, above which the Obikwatawanga river, draining a large lake 
known as the Totogan (quaking bog), joins it from the south-west. 
After an extremely circuitous course it heads to the south of the upper 
branches of the Winisk river. The united rivers form the main 
A ttawapiskat river, which keeps a general easterly direction for twenty 
miles to Lansdowne lake, with Kabanea (many points) lake on its 
course. A number of rapids occur along this part of the river, but 
they are all easily run with loaded canoes. 



156 A GEOLOGICAL SURVEY DEPARTMENT 

Clayandsand. This whole region, including the country about Ozhiski lake, is 
characterized by thick deposits of clay and sand, the latter with thin, 
lenticular layers of limestone holding approximately 57 per cent of 
calcium carbonate. Two specimens of the clays were examined by 
Dr. Hoffmann, one from this area and one from further up the 
Kanuchuan. They differ only in their lime content, and are described 
as clays, containing a large quantity of siliceous grit, slightly ferru
ginous, feebly plastic, readily fusible, containing from 27 per cent to 
30 per cent of calcium carbonate. Though of no use as clay, these 
deposits should form a good soil for agricultural purposes. 

Winisk river. Weibikwei lake, on the vVinisk river, was reached from Lansdowne 
lake in four days The river from this point to the sea was surveyed 
last year, and this summer the exploration was continued up stream. 
The ascent of the river was comparatively slow, owing to the constant 
recurrence of vet·y long irregular lake expansions with stretches of 
quick water between. 

Wapikop:1 
lake. 

Nibinamik 
lake. 

The zlgzag course of the rivet· has been determined by the occurrence 
of a succession of glacial drift ridges lying parallel to the course of the 
stri::e. The river occupies the narrow valleys between these ridges in 
the form of long finger-like bays with short connecting channels where 
the river breaks through at low points. Ten miles up, the northern 
channel flows off into the Winisk river 'below vVeibikwei lake, the 
whole distance made up of long finger-like bays running N. 30o E. and 
S. 30o W., with intervening short stretches of rapids. Ten miles more 
of swift water and rapids are then succeeded by twenty miles of most 
irregular lake expansion, with the same long parallel arms, often sep
arated by quite narrow ridges of drift. 

Wapikopa (high-and-low trees) lake, thirteen miles long, with a long 
bay stretching to the north for eighteen miles, occurs above another 
stretch of swift water. A tributary from the north known as the 
Wapikopa river comes into the head of the northerly bay. Ten miles 
of rapids and strong current intervene between this lake and Nibina
mik (spring-beaver) lake, a body of water of similar character, its shape 
defined by the ridges of glacial drift that bound it. 

Above Nibinamik lake the river, coming from the west, is for some 
distance broad and deep, wit.h a quiet curt'ent and only occasional 
l'ipples. A section across it at one of these points gave a width of 280 
feet and a depth varying from one foot to twenty feet, with an average 
current of about two miles an hour. 
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The only rocks exposed along the river arc biotite gneisses, lying in Gneisses. 

broad, low undulations, but much disturbP-d by later intrusions- of 
coarse, pegmatite-like rock of similar composition. 

The hrest growth is much the same as that already referred to along 
the Attawapiskat. Though too small for timber, excepting in limited 
areas, the spruces would apparently make an excellent pulp wood. 

From the south end of Nibinamik lake an old Indian winter trail Winter route. 

was taken, leading southwards by a remarkably straight course to the 
Attawapiskat river above Lansdowne lake. The route led through a 
series of comparatively small lakes lying near the head waters of small 
rivers draining into the Winisk and Attawapiskat rivers. The 
journey is one of about eighty miles, and includes thirty-one 
portages aggregating ten miles in length. The areas of muskeg are 
many and extensive, most of the portages crossing tracts of swamp. 

With the exception of a small area of Keewatin rocks, biotite gneisses 
are exposed at intervals the whole way across. The route joins the 
Attawapiskat by a small tributary coming in on the north side eight 
miles above Lansdowne lake. 

The region explored may be said, in a broad way, to consist of an Gene!"[l.l. 

elevated plain 800 to 1,200 feet above sea level, reduced by a long desetlptwn. 

period of denudation to the gently undulating surface so generally 
characteristic of the great northern Arch::ean area. 

Deposits of drift material apparently of glacial origin are very exten
sively distributed over the whole region, and form the most striking 
feature in its relief. They occur both as unmodified deposits and as 
redistributed material that has been laid down under water. 

The region of the upper Attawapiskat valley and that lying between 
it and the Albany river are characterized by many east and west ridges 
of drift, rising steeply to sharp edges and composed of gravel and 
boulders. Along the sides of the ridges great depressions, like inve~ted 
cones, 300 feet a;:t·oss at the top and lOO feet or more in depth, are 
common. These deposits seem to be Ruch as might be laid down 
during the retreat of a glacier. Evidences of the passage of such a 
glacier are everywhere apparent. Its direction, as indicated by the . . 
1 . d k f S 30o W t S' 40o W 1 th h l Gbmal stme. g aCiate roe sur aces, was . . o . . ov.er near y e w o e 

area, though in the valley of the Attawapiskat, and along the Albany, 
stri::e were found running west or up the river valley. The frequent 
occurrence in the drift of pieces of fossiliferous Silurian limestone, 



·Geology. 

.. 

158 A GEOLOGICAL SURVEY DEPARTMEN'r 

similar to that occurring along the west shore of Hudson bay, would 
seem to indicate that the gathering ground of ' the glaci·er lay beyond 
the shore of the bay. 

Arch::ean rocks only were found over the whole district explored. 
Biotite gneisses, varying but slightly in composition and always well 
foliated, are the prevailing rocks. They occur generally in broad, low 
undulations, but are much disturbed by intruded masses of coarse 
white granile or pegmatite. 

Two belts of Keewatin, made up for the most part of massive 
diorite and diabase and chloritic and feldspathic schists, were noted, 
one occupying the valley of the Kawinogans river for a distance of 
about twenty-five miles, and the other, an irregularly shaped area lying 
immediately south of N ibinamik lake on the Winisk river. 

Forests. The forest growth over the district generally is not large, though on 
limited areas the spruces reach dimensions fitting them for sawing. 
At Fort Hope fairly clear nine-inch lumber was being sawn from trees 
cut near the shores of Eabamet lake. One tree was felled that gave 
a log over two feet. thick at the butt and 100 feet long. The greater 
part of the forest is about eighty years old, though in places trees 
reaching 140 ye::\r8 were found. These old trees were on low-lying 
areas, that had escaped where the higher and dryer parts were burned, 
and were not generally large. Their growth-rings showed a rapid 
increase in size for the first fifteen years and afterwards an extremely 
slow growth. The large sandy tracts are now, for the most part, 
covered with au open growth of banksian pine, a tree of small 
commercial value. When the day comes in Canada for reforesting, 
these districts might be replanted with pines commercially valuable. 
Over large area<> the spruces would, apparently, if more accessible, be 
available for wood pulp. 

13lack birch Specimens of a black birch that was noted last year in this district 
were brought home and handed to Professor John Macoun, botanist of 
this department, who submitted them to Dr. C. S. Sargent for 
determination. Dr. Sargent has named this birch Betula fontinalis, 
Sargent, a species formerly confounded with B. occidentalis, N utt. 
The range of this tree in the sub-arctic region is not yet known. 

Specimens of this birch were found last year as far north as lat. 53° 
35' south of W eibikwei lake. This summer occasional trees were noted 
on the upper branches of the Attawapiskat river and in about the same 
latitude, between that river and the Winisk. 
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The depr~dations of the Larch saw-fly upon the tamaracks along the Larch saw·fly. 
Winisk river were noted in last year's report. Since that time the 
ground covered by this insect has been extensive, and some idea of 
the damage they have done may be given. Last season all trees along 
the Winisk river, from a point near the mouth to a point within a 
few miles of the Weibikwei lake, were stripped; south of Lhat area 
they were untouched. During the present spring and early summer 
their ravages extended southward to the Albany river and westwards 
for sixty miles up the Winisk river and to about midway between 
Eabamet lake and Lake St. J oseph, on the Albany, an area of about 
14,000 square miles. 

The principal food fishes of the district are the sturgeon, dore or pike- Fishes. 
perch, whitefish, pike and sucker, all of which occur plentifully and 
furnish the principal means of subsistence of the Indians. 

The ruffed and Canada grouse and various kinds of wild ducks are Game birds. 
the principal game birds, and are fairly plentiful. 

Moose were noted along the Attawapiskat river, but were not so Animals. 
plentiful as further south . Caribou range over the whole district, and 
black bears are numerous. The smaller fur-bearing animals, including 
the otter, beaver, fox, pine-marten, fisher, mink and muskrat, are still 
fairly abundant. The skin of a raccoon trapped on thP Attawapiskat 
river was brought into the post at Fort Hope by an Indian woman. 
The ordinary northerly range of this animal is south of Lake Superior, 
and so rare a visitor is it in this northern latitude that none of the 
Indians coming to the post knew what it was. 

At Fort Hope post, garden vegetables maturing prior to August 31 Horticulture. 
and those unaffected by a few degrees of frost did well, but the potato 
plants were all killed on that date, the tubers being generally small 
and unripe. At Osnaburgh post much the same conditions prevailed, 
though the potatoes, which were being harvested on the last days of 
September, were mature enough, and, on a small tract of newly broken 
]and, of good size and quality, an Indian, who cultivated a small 
patch of land near the head of the north branch of the Attawapistmt, 
claimed, when seen in September, that he had a good crop of potatoes. 

Observations of the temperature on the upper branches of the Atta_ Temperature. 
w.apiskat and Winisk rivers between July 5 and Septembe1· 13 gave 
averages of Fahr. 47·5', 61 ·6· and 58' at 6 a.m., noon and 6 p.m. 
respectively. The first frost noted was on the morning of August 28, 
and on the nights of the 30th and 31st the cold was sufficient to form 
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ice on small pools and to kill all tender vegetation Owing to the 
exceptionally wet season the average temperatures given above are 
probably a little lower than those of the normal season. 

Inhabitants The only inhabitants are roaming bands of Indians, belonging partly 

Land shells. 

to the Salteux branch of the Ojibway tribe and partly to the Plain 
Crees of the west shore of Hudson bay. They live entirely by fishing 
and hunting, obtaining their powder, shot and other necessaries that 
the country does not supply by trading furs at the posts of the Hudson's 
Bay Company. The only known attempt at agt·iculture was that made 
by an Indian on the Attawapiskat river, who had planted a few pota
toes obtained at Fort Hope post. 

A small collection of land and fresh-water shells was made and Dr. 
J. F. Whiteavcs furnishes the following list of species identified :-

LIST OF LAND AND FRESH-WATER SHELLS FROM THE DISTRICT OF 

KEEWATIN, coLLEC'l'ED BY MR. WM. MciNNES IN 1904.* 

By Dr. J. F. Whiteaves. 

A.-Land Shells. 

Vertigo ovata, Say. 

Minnitaki river, English river and Lac Seul, several specimens; 
Kawinogans rivet·, Attawapiska, three specimens; Rib lake, 
Albany river, four specimens; W apikopa lake, Winisk river, one 
specimen. 

Conulus julvus (Muller). 

Lake St. Joseph, three specimens; Kawinogans river, ten speci
mens; Rib lake, Albany river, ten specimens; Minnitaki nver 
fifteen specimens. 

Zonitoides arboreus (Say). 

Lac Seul, two specimens; Kawinogans river, five specimens; lUb 
lake, Albany river, eight specimens; Mistassin lake, one speci
men; Winisk river, two specimens; Wapikopa lake, Winisk river, 
three specimens; Nibinamik river, Winisk river, two specimens. 

Vitrea hammonis ? (Strom ). 

Rib lake, Albany river, one specimen. 

*The Vertigo and most of the critical species of Sphreriurn and Pisidium in thi 
lisi have been kindly determined by Dr. V. Sterki. 
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Pyramidula striatella (Anthony). 

Lac Seul, four specimens; Lake St. Joseph, six specimens; Kawin· 
ogans river, several specimens; Rib lake, Albany river, four small 
specimens ; Mistassin lake, four specimens; Winisk river, one 
specimen ; W apikopa lake, Winisk river, several specimens ; 
Kibinamik lake, Winisk river, three specimens. 

Su,cc·iuea vermeta, Say. 

Lac Seul, five specimens; Minnitaki lake, seven specimens; Kawin
ogans lake, Attawapiskat river, four specimens; and Rib lake, 
Albany river, one specimen ; Winisk river, one specimen; Wapi
kopa lake, Winisk river, one specimen; and Nibinamik lake, 
W inisk river, two specimens. 

St£ccinea retusa ? Lea. 
Succinea ovalis, Gould, non Say. 

Winisk river, two specimens; Wapikopa lake, Winisk river, one 
specimen. 

B.-Fresh-water Shells. 

PELECYPODA. 

Lampsilis luteolus (Lamarck). 

Kawinogans river, one specimen. 

Anodonta rnarginata 7 (Say). 
A nodonta jragilis, Lamarck. 

Attawapiskat river, two specimens; Pusabiwan river, Attawapiskat 
river, one specimen. 

A nodonta Kennicotti ? Lea. V ar. 

Lake St. Josepb, two specimens; Attawapiskat river, two speci
mens ; Kawinogans river, Attawapiskat river, one specimen. 

Sphceriurn simile (Say). 

Ozhiski lake, Attawapiskat river, three specimens; Wijig river, 
Attawapiskat river, thirteen specimens; Pusabi wan river, Attawa
piska\; river, several specimens; and Mijigamog lake, Attawapiskat 
river, one specimen. 

Sphcerit£m Walker~~ Sterki. 

Attawapiskat ,ri ver, fifteen specimens. 

Sphcerium emarginatnm, Prime. 

Attawapiskat river, one specimen. Dr. Sterki thinks that S . ema7·
ginatum may not be specifically distinct from S . stamineum, Oonrad. 
16-A-11 

Fresh-water 
shells. 
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Spluerium stamineum (Conrad). 

Kawinogans river, seven specimens. 

Sphcerium--- 7 

Root river, two perfect specimt1ns and one odd valve. 

Sphcerium (Musculium) secu1·is, Prime. 

Kawinogans river, one specimen. 

Sphcerium (Musculium) partumeium (Say). 

Kawinogans river, two odd valves. 
I 

Pisidium compressum, Prime. 
Pisidium altile, Anthony. 

Ozhiski lake, Attawapiskat river, one immature specimen ; Winisk 
river, six specimens; Kawinogans river, ten specimens. 

Pisidium fallax, Sterki, var. errans, Sterki. 

Ozhiski lake, two specimens. 

Pisidium variabile, Prime. 

Kawinogans river, two specimens. 

Pisidium affine, StArki. 

Kawinogans river, 'two valves, small and probably not full grown' 
(Sterki). 

Pisidium Sargenti, Sterki. 

Kawinogans river, two separate valves. 

Pisidium---7 (near P. abditum). 

Ozhiski lake, two specimens. 

Pisidium scutellatum, Sterki. 

Ozhiski lake, four specimens of a small form of this species ; Kawi
nogans river, six similar specimens. 

Pisidium splendidulum, Sterki. 

Ozhiski lake, two specimens. 

Pisidium, sp. nov. 7 

Ozhiski lake, two specimens. • 
GASTEROPODA. 

Valvata tricarinata, Say. 

Lake St. J oseph, one specimen ; Kawinogans river, twelve specimens 
. at one locality and six at another; Ozbiski lake, one specimen ; 
W apikopa lake, W inisk river, three specimens. 
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Valvata sincera, Say. 

Kawinogans river, four specimens o£ a remarkable, small and part
ially uncoiled variety of this species; Attawapiskat river, two 
sm:tll specimens. 

Amnicola limosa, Say. Var. 

Lake St. Joseph, seven specimens; Kawinogans river, at three 
localities, several specimens; and Ozhiski lake, one specimen. 

Limna;a megasoma, Say. 

Island in Lake St. J oseph, four adult living specimens. 

Limna;a stagnalis appressa. 

Lake St. Joseph, four specimens; Kawinogans river, two specimens; 
Weibikwei lake, Winisk river, two specimens; Ozhiski lake, two 
specimens; Wapikopa lake, Winisk river, five specimens. 

Limna;a catascopium, Say. 

Mistassin lake, Attawapiskat river, nine specimens; Kawinogans 
river, thirteen specimens; Attawapiskat river, three specimens ; 
vVinisk river, at two localities, several specimens ; Ozhiski lake, a 
few specimens from three different localities. 

Limna;a galbana (Haldeman) Dall. 

Kawinogans lake, Attawapiskat river, three small specimens; 
Kanuchuan river, Attawapiskat river, eighteen specimens; Ozhiski 
lake, four sm~tll specimens; Attawapiskat river, one small speci
men; Wapikopa lake, Winisk river, one specimen. 

Planorbis trivolvis, Say. 

Ozhiski lake, two specimens; ~lachawaian lake, Attawapiskat river, 
two specimens; Wapikopa lake, Winisk river, nine specimens. 

Planorbis cO?"}ndentus, Say. 

Minnitaki lake, one specimen ; Lac Seul, three specimens at one 
locality and one at another ; Root river, two specimen~ ; Sioux 
Outlook, English river, seven young specimens. 

Planorbis bicar·inatus, Say. 

Lake St. J oseph, four specililens ; Kawinogans river, one specimen. 

Planorbis campanulatus, Say. 
Lac Seul, three specimens; Kawinogans river, nine specimens ; 

Elbow river, At.tawapiskat river, seven specimens; Lake St. 
J o~eph, four specimens; Winisk river, one specimen. 

Planorbis albus, Muller. 
Planorbis hirsutus, Gould. 

16-A-11! 



Introduction. 

Itinerary. 

164 A GEOLOGICAL SURVEY DEPARTMENT 

Lake St. Joseph, three dead shells. Kawinogans river, two 
specimens from one locality and three from another; Attawa
piskat river, two small specimens; W apikopa lake, Winisk river, 
nine specimens. 

Segmentina armigera, Say. 

Kawinogans river, one specimen. 

Physa hete1·ostropha, Say. 

Lac Seul, five speciman~; Lake St. J oseph, two specimens. Ozhiski 
lake, three specimens; Machiwaian lake, Attawapiskat river, one 
specimen; ·wapikopa lake, Winisk river, five specimens. 

THE LITTLE CuRRENT AND DRowNING RrvERs, BRANCHEs oF THE 

ALBANY, EAST OF LAKE N IPIGON. 

By llfr. W. J. Wilson. 

The work of the past summer was a continuation of that done last 
year. In 1903, time did not permit of the exploration of the region 
drained by the headwaters of the Little Current and Drowning rivers 
and their branches. Being informed that the Indians who hunt on the 
headwaters of these rivers trade at Long Lake House, and that guide~ 
could be easily obtained at that post, I left Ottawa, May 31, accom
panied by Mr. W. H. Collins, B.A., of Toronto, as assistant, with 
instructions to examine the sources of the above-named rivers and to 
make a survey of the Pagwachuan river. 

On June 15, we reached McKay lake, where we began a compass 
and micrometer survey, which we carried across the height-of-land to 
Pagwachuah lake; and thence north-east down the Pagwachuan river 
to its junction with the Kenogami, a distance of nearly 150 miles. 
We then went up the Kenogami river to Long lake reaching the Hud
son's Bay Company's post, July 15. Here we secured a guide and 
supplies for six weeks anrl ascended the Devilfish river, following the 
route surveyed by Dr. Bell in 1870, to Wawong lake. From this lake 
we followed a series of portages and small lakes into Eskagenaga* lake, 
thence eastward to vVababimiga lake which drains into the Drowning 
river. From this lake four portages and three small ponds form a 
route to the main branch of the Drowning river. We descended this 
rivet·, connecting our survey with that made by Mr. O'Sullivan last year. 
Returning, we ascended the river to its source in a long lake, from 

* Previously mapped as Oskanaga. 
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which the canoe-route continues eastward, by a number of portages, 
small lakes and streams, and reaches the Kenogami river five miles 
below the mouth of the Devilfish river. Distance surveyed 225 
miles. 

W e then went to Long Lake House for supplies but could get neither 
guides nor canoemen, so that we were compelled to undertake our third 
trip with the two canoemen whom we brought with us from Timiskam
ing. With two canoes and supplies for five weeks we again ascended 
the Devilfish river and followed the ordinary canoe-route to the portage 
to Wawong lake. The Kawashkagama river, which we followed from 
Fleming lake, was surveyed to this point by Dr. Bell in 1870, and by 
W. S. Davidson in 1900, to Howard fall, twenty-seven miles further 
down. Below this the river was unknown. From information gathered 
at the Hudson's Bay Oompany'R post iG seemed probable that this river 
is the upward extension of the Little Current which was explored and 
mapped last year, and this proved to be correct. We followed it to 
O'Sullivan lake and for twenty-five miles below, connecting with the 
micrometer survey of 1903. 

' 
The distance surveyed ·OD this trip was 123 miles, making a total for Distadnce sur· 

veye . 
the summer of nearly 500 miles by compass and micrometer, besides a 
short track-survey down the W ababimiga river. We returned by Long 
lake and Pie river, reaching Heron Bay, October 7, and Ottawa the 
following day. 

PAGWACHUAN LAKE AND RIVER. 

In passing from McKay lake to Pagwachuan there are six small l'.IcKay laketo 
l k d d fi t Th l t t . 193 h . l 'agwachuan. a ·es or pon s an ve por ages. e onges por age 1s c ams · 
and the five have a total length of a little over four miles. The soil 
is sandy and no rock exposures were seen. The height-of-land is 
between the fourth and fifth lakes and is fifty-five feet above McKay 
lake and 150 feet above Pagwachuan. The latter is about 900 feet 
above sea level, and is eleven miles long, varying from two miles to half 
a mile in width; occasional low hills, from 75 to lOO feet, rise from the 
shores, and a thick growth of small spruce, poplar, fir, canoe-birch, 
tamarack and cedar is found everywhere round the lake. 

The rocks along the western shores of the lake are a coarse granite
gneiss, amphibolite, biotite-schist and pegmatite. The schists strike 
N. 70• E. vertical; biotite-schist, with masses of pegmatite, is the 
prevailing rock along the narrow eastern part. The river leaves the 
lake at the extreme eastern end. There are two short portages in the 
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first four miles and two lake expansions, from the lower of which the 
canoe-route leaves the river and follows a lake on the north side of the 
river for four miles; in the next five miles come two portages separated 
by a small lake. The guide said that the part of the river thus avoided 
is blocked with driftwood and that about a mile below the point where 
we turned off there is a fall of 150 feet. The river is fifty feet wide, 
with slow current, where it connects with the por.tage at the east end. 

For twenty-six miles below this portage the river runs almost due 
east and is from one to two chains wide with numerous rapids, but 
only two short portages. The low clay banks are densely wooded, for 
the most part with large spruce, poplar and cedar. The country, back 
from the river, is sometimes undulating, but no high hills were seen. 
The soil along the river where the drainage is good is of excellent 
quality. Rock exposures in this stretch were few ; biotite-schist, 
granite-gneiss, and granitite were noted . The schist strikes N. 60° E. 
and is nearly Yertical. Many gneissic boulders lie in the bed of the 
river. They are mostly angular and do not seem to have been trans
ported far. 

The river then turns north and flows in that direction for thirty 
miles. The Grand Trunk Pacific Railway trial-line, 1904, crosses 
about four miles north of the bend. The country here is rolling, with 
low, rocky and sandy hills covered with second-growth banksian pine 
and poplar fifteen years old. The rock, where the line crosses, is a 
mica-diorite-gneiss with bands of quartzite. The river at this point, is 
537 feet above sea level. Two miles farther down there are a fall and 
portage with a drop of eighteen feet. The fall is caused by a band of 
hornblende-granite-gneiss striking east and west; j ust below the fall 
the rock is a fine-grained, reddish-weathering granite-gneiss. 

Continuing north, the river becomes broader with numerous !lhallow 
rapids. The banks in places are high, showing twenty to forty feet of 
clay, sand or gravel, usually containing striated boulders in the lower 
part, with more or less distinct stratification above. Exposures of 
hornblende-granite-gneiss, diorite-gneiss, and mica-diorite-gneiss are 
common. These frequently contain epidote and quartz either in nar
row veins or lenticular masses several inches wide. In one place the 
rock contains large irregular crystals of red orthoclase, which gives it 
a mottled appearance on the weathered surface. 

For the last thirty-five miles the river runs north-east. It is from 
four to six chains wide, and is very shallow, with a swift current and 
many rapids. The banks are low, seldom rising above fifteen feet, and 
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the whole country, as far as can be seen from the river, is flat. The 
last exposure of Laurentian rock is thirty-two miles from the mouth. 
It is a reddish hornblende granite-gneiss, well foliated, dipping N'. 
300 w. < 85°. 

For twenty-three miles, following the bends of the river, no rock is Dolomite. 

seen in place. Then there is an exposure of a drab dolomite contain-
ing fragments of shells. From this point to the mouth of the river, a 
distance of nine miles, there are outcrops of the flat-lying dolomitic rock. 
There are ochreous-weathering bands succeeded by others, of a cream 
colour, filled with small cavities, and soft earthy layers of an olive 
colour. T ma.de a small collection of fossils from these rocks, chiefly 
corals, which Dr. J. F. Whiteaves identifies as belonging to the 
Silurian system, and probably comparable to the Gue!ph group. 

ESKAGENAGA, WABABIMIGA AND NES'1'ABON LAKES. 

The country adjoining the route via the Devilfish river to Wawong Wawonglake. 

lake was described by Dr. R. Bell in 1870* 

Wawong lake is two and a half miles long. The shore-line is very 
irregular, numerous sand and gravel ridges extending into the lake, 
forming deep bays. In two places a portage of only ten to twentj 
feet across a low neck of sand was required to pass from one bay to the 
other. The lake is surrounded by a rolling, sandy country covered, for 
the most part, by banksian pine and poplar. The water, as the Indian 
name implies, is very clear and of a bluish green colour. From 
Wawong lake the canoe route runs north-east through four small ponds 
and five short portages to Eskagenaga lake, a distance of two miles. 
The country along this route is similar to that round W awong lake. 
There are no rock exposures, but there are some areas of good soil well 
wooded. 

Eskagenaga lake is over twelve miles long and averages about three Eskagenaga. 

miles in width. There are seven deep bays, and the whole shore line is lake. 

irregular. It i~ studded with islands, some of considerable size, 
1 

especially in the eastern part. Two or three small streams enter the 
lake; the outlet, which flows into the Little Current river, is from the 
north-east· arm. Several soundings were taken, showing a maximum 
depth of fifty-six feet. Depths of between forty and fifty feet were 
common near the middle of the lake. A portage leads from the north-
west bay into O'Sullivan lake. The surrounding land is generally low, 

* R eport of Progress. , Geol. Surv. of Can., 1870-71, p. 341. 
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but on the south an occasional hill rises 200 or 300 feet above the 
level of the water. Except in a few small areas, the forest growth is 
all small, being about thirty years old. 

Rock exposures are common all round the lake. In many places, 
especially along the north shore, abrupt gneissic walls rise from the 
water. In going east along the south shore, from the portage by 
which we entered, the first rock seen is a compact gray granite-gneiss, 
containing basic bands and quartz veins. This is the prevailing rock 
for some miles, after which a mica·diorite-gneiss striking N. 5:)o E. is 
common to the east end of the lake. Near the outlet a beautiful red
dish granitite-gnei'ls occurs in several places. H<;>rnblende granite
gr:.eiss, much contorted in some exposures and cut by dikes of diabase, 
quartz and pegmatite, are found along the north shore. 

From Eskagenaga lake the canoe-route runs east for thirteen miles 
to Wababimiga lake, passing through five lakes and over six portages. 
The two largest lakes are each five miles long but less than a mile 
wide for most of their length. One portage is a mile and a quarter 
long: two others are half a mile. The land is~ generally level, swampy, 
and covered with a small growth of spruce and tamarack with 
occasional patches of bank si an pine. Near W ababimiga lake there 
are some areas of spruce and poplar growing on good soil. 

W ababimiga lake is six and a half miles long and one to two miles 
wide and has a depth of forty-two feet. The land round the lake is 
low and rolling and ~enerally covered with a small second-growth of 
canoe-birch, poplar and spruce. The stream draining this lake was 
followed to its junction with the Drowning river near the point where 
Mr. O'Sullivan completed his survey for last year. It is a clear, shal
low river running over a gravelly bottom and can with difficulty be 
navigated by light canoes. 

The route eastward from W ababimiga lake follows a deep bay to 
the south-east and then a small brook flowing into it for a mile and a 

1 
half, when another series of four small lakes and five portages leads to 
the Drowning river, a distance of seven miles. The first portage on 
the west is over burnt ground with scattered banksian pine thirty 
years old. The other portages are mostly through Sphagnum swamps, 
with old growth of spruce and tamarack. We continued the survey 
down the Drowning river to connect with Mr. O'Sullivan's survey of 
last year. The river is about two chains wide and forms an easy 
canoe-route, as the portages are all short and most of the rapids can· 
be run with empty or partly loaded canoes. The country is low an 
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level. Spruce is the principal tree along this stretch. Many of the 
trees are large enough for saw.logs while the majority would make 
good pulp-wood. They grow close together and are straight and tall, 
reaching a height of sixty feet or more and carrying their size well up. 

Returning to the point where we first reached the Drowning river, 
we continued the survey for thirty-one miles to the south end of Nest
abon lake, which seems to be the source of the river. In this distance 
there are five short portages to pass light rapids; also three lake-like 
expansions. N estabon lake is ten miles long and is divided into two 
equal parts by a narrows. Its width is from a mile to a mile and a 
half and the greatest depth found was seventy eight feet. The Indians 
as~ert that some parts of this lake never freeze. The surrounding land 
is generally low and flat, except on the west side of the lower part, 
where there are hills 150 feet high. 

From the Drownina river there are two routes to the Kenoaami. Nest:tbon 
" " l:tke. 

One of these leaves the former river about two miles above the portage 
from W ababimiga lake, and the other begins at the east side of 
the upper half of N estabon lake. We took the latter route, a distance 
of twenty-four miles. There are four portages, aggregating tour and a 
half miles, connecting small lakes and streams. Kawakanika, a beauti
ful lake on this route, near the Kenogami river, is, owing to the abun
dance of its fish, much frequented by Indians during the summer. The 
forest a long the upper part of the Drowning river is a large second
growth, probably fifty years old. In this district there is a rather 
large area which was burnt in 1901, and second-growth prevails around 
N estabon lake. In passing eastward from the lake the two 
long portages are through swampy ground on which are growing 
spruce and tamarack averaging eight to ten inches in diameter. On 
the eastern end there are dry, sandy knolls covered with banksian 
pine alternating with the spruce swamps. These portages lead to a 
shallow lake from which a r. ver flows to Kawakanika lake. The land 
traversed by these is low and moss-covered ; the forest is of the 
usual kind. Half a mile north of Kawakanika la ke the two above 
mentioned canoe routes meet. The forest growth on the two last 
portages, :1nd surrounding the lakes, is larger, and the land improves in 
quality as the Kenogami river is approached. 

Rock exposures are of frequent occurrence along the · route from K:twakanib 

Eskagenaga lake to the Kenogami river. Gray, finely foliated granite- lake. 

gneiss, gabbro and hornblende granitite-gneiss 'are seen on the lakes 
and portages to Wab:1bimiga lake. The gneiss strikes N. 80o W. On 
Wababimiga lake the same gneiss is seen in two places striking N. 80 
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E., and on the river the.::e are several exposures of the same rock. A 
fall of thirty-six feet on this river is caused by a band of dark gray 
gneiss dipping S. 28o W. < 80°, Between Wababimiga lake and the 
Drowning river, granitite-gneiss and mica-diorite-gneiss,striking N. 45° 
E ., were noted. On the Drowning river and Nestabon lake gray, 
granitite-gneiss is the common rock. The strike varies from N. 40° E, 
to N. 75 E.. The foliation in much of this rock seems to be vertical, 
but in one exposure the dip was distinct and was S. 50° E. < 45o, and 
on a small island in N estabon lake, it was N.< 30". These gneisses are 
mixed with bands of amphibolite, mica-diorite-gneiss and basalt dikes. 
One of these last, forty feet wide, cuts the gneiss on the west shore of 
N estabon lake. Reddish granitite and granitite-gneiss are the chief 
rocks seen on Kawakanika lake and during the remainder of the route 
to the Kenogami ri \'er. 

THE KAWASHKAGAMA RIVER. 

Kawashkaga- The Kawashkagama river is the outlet of a number of lakes lyin,a n1a. rive1 . 

Ab:.tmisagi 
lakP. 

twenty-five or thirty miles north-west of Long lake. From its source 
to Kawashkagama lake it flows in a north-east direction. Then it 
runs almost due west for twenty-nine miles, when it turns to the north
east again and flows in that direction for thirty-two miles till it enters 
O'Sullivan lake. These distances ctre taken from the micrometer sur
vey and follow the bends of the river. Below the portage to Wawong 
lake the river is from one and a half to two chains broad and 
mostly deep, with slow current. Between the portage and Rupert 
fall, a distance of eleven miles, there are only two rapids, and these 
may be run with .loaded canoes, although there is a good portage at 
each. At Rupert fall there is a drop of f¥teen feet and a portage of 
six chains on the right bank. Below this fall the river is about 
two chains wide, and continues crooked for twenty-one miles, where 
there is another portage to pass a log jam. Four and a half miles 
farther flown is Howard fall, where the river cuts through a ridge of 
greenstone, making a cafion-like gorge from ten to fifteen feet wide for 
a distance of fourt.een chains. This gorge is cut into the schists to a 
depth of twenty feet in places, and the water descends in steps and 
slides varying from one to five feet. The portage is on an island, and 
is seventeen chains long. 

From this fall to Abamisagi lake, a distance of eleven and a half 
miles, the river is from two to three chains wide, with a slow current. 
There are three rapids, two of which require short portages. The 
river enters Abamisagi lake near the east angle and the outlet is only 
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half a mile distant. It turns round, as the name of the lake implies, 
and runs eight miles south-east into O'Sulli van lake. In this distance 
the river is broad and deep and there are three rathet· bad rapids 
which cannot be run with loaded canoes. Abamisagi lake is about 
eight miles long and two and a half broad with regula'r shores and few 
islands. 

O'Sullivan lake, the western part of which was mapped in 1903, O'Sulli van 
lake. 

measures seventeen miles from the north end to the extreme east, and 
has a breadth of from one to four miles. It has many deep bays and, 
as the Indian name Sesekenaga signifies, is full of islands. Its shores 
are comparatively low, but in places, especially in the north-east, the 
rocks rise abruptly from the water to a height of forty feet. On the 
south-west the land slopes gradually back from the lake to a height of 
from 100 to 200 feet, and, at a distance of four miles, there is a prominent 
hill which rises considerably higher. This hill can be seen both from 
Eskagenaga and Abamisagi lakes. 

Above Rupert fall the forest is small second-growth about thirty Timber. 

years old. Below this fall, there are large aren.s of old growth with 
poplar and sprnce two feet in diameter. Farther down, much of the 
forest is second-growth of sixty or seventy years. Black-ash groves 
were noted on the river near Abamisagi an~ O'Sullivan lakes. These 
trees are eight to ten inches in diameter and twenty feet high. Most 
of the forest round O'Sullivan lake is small second-growth. There are 
some areas of good agricultural land along this river, though much of 
it is low and swampy. 

Granite-gneiss and mica-diorite-gneiss striking N . 40o E. appear in Rupert fall. 

occasional outcrops for five miles below the portage to Wawon.g lake. 
The next rock seen in descending the river is just above .H.upert fall 
where a pyritous, schistose greenstone outcrops, dipping S. 40° E.< 70°. 
The contact between the gneiss and schist was not seen, as the country 
is drift-covered and several miles separate the two nearest exposures 
on the river. Bupert fall is over ledges of the dark green schists con-
Siderably broken and irregular. There are frequent outcrops of a simi-
la r rock below the fall and as far down as the north end of O'Sullivan 
lake, but in place~ it is of a lighter green, and in others more finely Rock expo-

] d P · ll · · . d sures. aminate . yrite, m sma grams, IS present In most ·exposures, an 
there is an abundance of quartz in dikes and irregular lenticular masses, 
in one of which ilmenite in small quantities was found . On the south 
shore of Abamisagi lake, gray granite is the only rock seen. It is 
rather fine-grained but contains broad pegmatite dikes. On the first 
portage below this lake there is a small knob of granite·gneiss and 

• 
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between the second and third rapids there are exposures of a finely 
foliated micaceous l'chist dipping S. 60o E. <75°. The main body of 
the rock on O'Sulli van l!tke is of the same character as that de~ cri bed 
on the river. In going south, from the mouth of the river, along the 
west shore, there is a massive diorite which, in places, shows a grada
tion from fine-grained to coarsP.ly crystalline. Farther east, in the 
deep bay, a gray quar'tz-diorite and epidote-granite are mixed with the 
schists. On a small island three miles south-eastward from the mouth 
of the river, there is a band of sericite schist eight feet wide, striking 
N. 78o E. and vertical. Adjacent to this is a band, one wide foot, of 
ochreous powder containing masses of bluish quartz mixed with the 
sericite schist. The surrounding rock on this island is finP-ly schistose 
and of a dark gray colour. All three of the nand-specimens brought 
from these bands effervesce somewhat freely when touched with dilute 
hydrochloric acid. A similar band of sericite schist occurs on another 
island about a mile and a half farther north. There is an isolated 
exposure of pegmatite-gneiss on the west shore of the long north-ea.st 
arm of the lake, but below this, on the opposite side, there are good 
outcrops of well-foliated schists. For some miles below the lake, fol
lowing the Little Current river, which drains it, very fine mica-schists 
are common. From here on ward-as far as we continued the survey
they are intimately mixe~ with granite and granite-gneiss. From 
observations made in 1903 it is known that the same rocks extend 
down the river till they are covered by those of the Cambro-S1lurian 
system. 

! run reported These mica-schists and gneisses ure probably of the same age as the 

flpruce . 

Grenville series, while the greenstones farther south belong to the 
Huronian age and in part corrP.spond with what has been called 
Keewatin in the Lake of the Woods region. It has been reported 
that iron in small quantities has been found to the east of the Little 
Current river below O'Sullivan lake, and it is not improbable that 
careful prospecting in different parts of the Huronian area may reveal 
this and other minerals of economic importa-nce. 

Throughout the country examined, especially along the banks of 
rivers, there are areas of good clay soil, but on going away from the 
streams the drainage is poor, and spruce swamps are usually met with. 
These swamps, however, are not continuous, as there are low elevations, 
sometimes sandy, at short intervals. 

Spruce of a size sufficiently large to make saw-logs is found along 
the streams and around the lakes wherever old forest growth exists, but, 
unfortunately, large tracts have been burned within the last fifty years 
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and on these the trees are too small to be of commercial value. Spruce 
large enough for pulpwood grows abundantly along the streams and 
often in the drier swamps. The growth of this tree seems to be much 
slower here than in more southern latitudes, and consequently the 
wood is firmer and more compact, consisting mostly of woody fibre, 
and therefore particularly well adapted for making pulp. In one tree, 
five and a half inches in diameter, I counted 135 rings, indicating that 
the tree is that number of years old. 

Fish of various species are common in the lakes and rivers and form Fish. 

one of the chief sources of food for the Indians; speckled-trout abound 
in most of the rivers . examined, especially in the Kawashkagama, 
Little Current, W ababimiga and Drowning. In the last named, fish, 
from one to font· and a half or five pounds, were caught with both a 
fly and bait. 

The larger animals seem to be rather scarce. Only two moose and 
as many caribou were seen during the summer and their tracks were 
by no means common. The Indians report that the smaller fur-bearing 
animals are fairly abundant. 

Mr. W . H. Collins B.A., who accompanied me during the summer, 
performed his duties satisfactorily and assisted materially in carrying 
on the work. 

Messrs. Joseph Miller of Heron Bay and Peter Godchere, Hudson's 
Bay Company's manager at Long Lake House, rendered me valuable 
assistance in securing canoemen and in various other ways. 

SuRVEY oF 'l'HE Sou·rH AND WEST CoAsT oF JAMES BAY. 

By 1lfr. Owen O'Sullivan. 

In accordance with instructions to survey and explore the west Introduction 

coast of J ames bay, I left Missinaibi with my assistant Mr. W. Spread-
borough on June 13th with two canoes and arrived at Moose Factory 
on June 27th. 

In 1898 Mr. Henry O'Sullivan made an accurate survey of the south Sun-eye. 

shore of J ames bay as far west as Point Comfort, which, in a straight 
line, is forty miles north-east of the mouth of Moose river. West of 
Point Comfort, the shore line had been sketched in from track sur-
veys whose ab~olute accuracy cannot be guaranteed, as it is impossible . 
to follow close to the shore in canoes or boats, owing to the shallow-
ness of the water. 
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I hired a small sail-boat at Moose Factory to take us across to Point 
Comfort, but a strong north wind drove us to East point. I therefore 
sent the boat back to Moose Factory and started a micrometer survey 
from this point northward to Point Comfort. 

After completing this work, we returned to East point and contin
ued the survey to Moose :Factory and northward to Cape Henrietta 
Maria. We walked along mo~t of the coast to enable us to follow the 
high-water line, which was the best marked, but often we had to use 
the canoes on account of the difficult walking through mud and salt 
marshes. From Point Comfort to Mesakonan point, a distance of six 
miles, the shore rises from four to twenty feet above h!gh tide, and 
shoals are seen up to three-quarters of a mile out. Well-rounded 
gneiss, granite and argillaceous arkose boulders, averaging three feet 
in diameter, are piled ten feet above high tide at nearly all the points, 
and short sandy beaches surround the heads of the small bays. The 
land rises gently and is well-wooded with black spruce, tamarack and 
banksian pine of from five to nine inches in diameter. 

Gull bay extends from Mesakonan southward to Gull point, a 
distance of seven miles. This bay, which is about four miles across, is 
very shallow, the tide running out for three miles. A swamp, called 
Cabbage Willows, extends eastward from the head of this bay across 
to Rupert bay ; there is a trail through it, some ten miles in length, 
which forms part of the winter route hetween Moose factory and 
Rupert house. 

Between Gull point and East point, a distance of seven miles to the 
south-west, the coast is low with mud-flats and boulders. Opposite 
East point, at about three quarters of a mile from high-water line, is a 
reef of boulders which runs south for two miles and is then succeeded 
by sand and gravel bars as far as the Little Missisikabie river, a 
:listance of six miles. This part can only be navigated with canoes at 
high tide. From the mouth of the Little Missisikabie to Nattabiska, 
twenty-seven miles, the shore is very flat and the distance between low 
and high water mark runs all the way from three to six miles. Hannah 
bay, at low tide, is simply a mud-flat, with the exception of the Harri
canaw river channel. From Nattabiska, which is considered the 
north-west limit of Hannah bay, to Moose Factory, the distance is 
thirty miles. 

The mouth of the Moose river it divided into three different chan
nels : the centre one, passing south of Middleboro island, is reported to 
be the deepest, b}lt last year the Revillon Bros. found a deep channel 
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from the "inner Ship hole," running north of Middleboro island, to 
within a few feet of the mainland on the north bank of the river 
opposite Moose island. Here they have established a trading post in 
opposition to the Hudson's Bay Co. 

We have only to take into consideration the enormous flow of the 
Moose during spring freshets, when the ice, occupying 150 miles of a 
comparatively level, broad river, is suddenly disengaged, carried down 
with irresistible force and stranded for miles along the coast, to appre
ciate t he fact that the delta at the mouth of this river is subject to 
remarkable annual changes. 

From the mouth of the Moose river northward, the sh01:e continues Nomansland . 

low with mud-flats and boulders as far as two miles beyond Pisquanish, 
which is thirty-one miles from Moose Factory. Then long reefs of 
boulders, sand and gravel bars extend seaward as far as Nomansland, 
sixty miles from Moose Factory. In this last stretch there are some 
points of land, made up of gravel and sand, that have an elevation of 
twenty feet above high tide. At Half Way point and Cockispenny 
one may land with canoes at any time. 

Between Nomansland and the Albany river four small nvers enter K" . . 
IllOJe n ver. 

the bay ; the largest, named Kinoje, has a flow of about 8,000 cubic 
feet per minute. This river has not cut out any channel in the mud 
a.nd can be reached with canoes at high tide only. 

The tide between Nomansland and the Albany river runs out three A!b any 
miles. The Albany· is the largest river entel"ing J ames bay on the west 

river. 

coast. It has several channels at its mouth, the deepest passing north 
of the island on which Fort Albany is situated. Fort Albany is ninety 
six miles from Moose Factory. 

North of the A lbany river the coast is very flat and the walking El . t 
i n van pmn . 

bad ; we were compelled to use the canoes as far as Ekwan point, which 
is eighty five miles north of Fort Albany. In this stretch, in which 
the difference between high and low tide is sometimes five miles, we 
could see nothing but mud, strewn with boulders. Between the 
Albany and the Ekwan, two large rivers enter the bay. The Kapiskau 
in Lat. 52° 45' was surveyed by W. J "\Vilson in 1902, and, thirteen 
miles north of it, the Lowasky, a branch of the Attawapiskat, 
debouches. This river was surveyed by Dr. Bell in 1886. The Atta-
wapiskat enters the bay through five separate channels; the third, 
north of Lowasky, is the deepest, and on it, six miles from the mouth, 
the Hudson's Bay Company has an outpost. There is also a Roman 
Catholic chapel. 
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North of the Attawapiskat, the water continues shoal to the mouth 
of the Ekwan river and some distance beyond. Shoals are seen three 
and four miles from high-water line all along. The Ekwan is 180 
milles from Moose Factory and was surveyed by D. B. Dowling in 
1901. Ekwan point, six miles north of the Ekwan river, is composed of 
coarse sand and gravel and has an elevation of fifteen feet above high 
tide. The water at this point is comparatively deep and there is only 
a distance of sixty feet between the high and low tide marks. Ordin
ary tides rise about seven feet. 

From Ekwan point to Raft river the distance is twenty nine miles ; 
the coast continues low with mud-flats. Raft river had an approximate 
value of 10,000 cubic feet per minute when we crossed it, August 9. 
The water was then very low. It is navigable for canoes for about 
ninety miles to its source in two small lakes. 

Forty five miles north of the Raft river, the Opinnagau enters the 
bay, and ten miles north is the mouth of the Lakitoosaki. These 
rivers have about the same volume, 20,000 cubic feet per minute, and 
are navigable for canoes for some considerable distance. The coast 
from the Raft to the Lakitoosaki becomes more sandy with fewer 
boulders, but the tide still runs out from one to two miles from high
water mark. 

Sixteen miles north of the Lakitoosaki, the Big Owl river enters 
the bay; it is two chains wide at low tide and had an average depth 
of three feet at the time we crossed it (Aug. 16). This river can be 
ascended with canoes for a short distance only. 

Eight small streams enter the bay between Ekwan river and the 
Big Uwl river. These streams become wider and shallower at their 
mouths, and their channels through the mud-flats that appear at low 
water are so wide that we had to drag our canoes, drawing only fourteen 
inches, up one of the channels for two miles in order to reach the shore. 

The most easterly point of Cape Henrietta Maria is eighteen miles 
northward from the mouth of the Big Owl river and 300 miles from 
Moose Factory, following the sinuosities of the coast. This part of 
the coast is flanked by sand and gravel bars, some having an elevation 
of twenty feet above the tide mark, the water being deep right up to 
the shore. We terminated the survey at the east point of Cape Hen
rietta M aria in latitude 54 o 51 ' 30" and we planted a post recording my 
name and the date, August 18. North-west from this point the shore 
is extremely flat and, when the tide was out, we cou~d see nothing but 
mud-flats strewn with numerous large boulders. 
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Inland from high water mark we generally found a strip of low dry 
mud, in places a mile wide, and covered with grass, with occasional 
sand and gravel bars. To the rear of this, a fringe of alders and 
juniper-bushes, of from ten to sixty chains wide, reaches the spruce 
swamps and muskeg areas which, I believe, is the character of the 
ground overlying the Devonian g,nd Silurian formations extending for 
150 miles west of the J ames bay coast. 

In latitude 54° the sprlfce woods recede from the shore in a north
westerly direction and tbe coast continues north to the mouth of the 
Opinnegau river, then north-east to Cape Henrietta lVIaria. The 
country lying between the northern limit of trees and the cape is a 
barren, dry and gravel plain with sandy knolls and fresh-water ponds. 

Only two exposures of rock in sit~~ occur on the west coast of J ames Rock 
~ • 

0 
· , • exposures. 

bay, one at High Rock pomt, latitude 51 23 whiCh reaches one foot 
above high tide, and the other, at Pisquanish, is ·seen at low tide; both 
a.re fossiliferuus Devonian limestone lying horizontally. 

There is little doubt that the coast of J ames bay is nsmg slowly. 
Among the facts noted the following may be mentioned. In several 
places, well-defined elevated beaches are distinctly traceable for several 
hundred feet back from the present high-tide mark. In some places 
the old cedar driftwood is discernable fully ten feet above the level of 
present high tide mark, and still above and beyond these appear other 
ranges of sand debris traceable through the densest part of the forest 
bordering the bay. 

Game was very plentiful ; black duc'!is by the thousand breed in the Game. 

southern part of Hannah bay, and the pintail and teal in even greater 
number, breed north of the Albany. A few ptarmigan were shot near 
Cape Henrietta :M:aria and, on our return, a large number of geese were 
also shot. 

Speckled trout and whitefish, averaging three pounds in weight, are Fish. 

caught in nets at the mouths of all the rivers. 

At Ekwan point, while having lunch, I counted over one hundred 
porpoises passing close to the shore. Seals were often seen, and numer
ous skeletons of walruses and seals were lying on the beach north of 
the Albany . 

Whales were not seen during the expedition, probably owing to the 
shallowness of the water all along the western coast of J ames bay; 
but in 1898, as assistant with my father, we surveyed the east coast 
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from Rupert House to east Main Fort. There the water is deep and 
the bay is studded with many islands between which whales and por
poises were often seen playing. 

The weather was most favourable. During the whole time, from 
June until September, we accomplished t.he work with two eighteen
foot canoes and did not lose more than three or four days on account 
of bad weather. 

Gardening is carried on sue essfully at Moose and Albany. \V e 
never had better potat0es than those from Albany. At Moose, 
cabbages, radishes, lettuce, pumpkins, cucumbers, carrots, turn'ps &c., 
grew luxuriantly. 

My assistant, Mr. w; Spreadborough, made a large collection of 
plants during the season and prepared a list of the birds seen. The 
list of birds, with notes on their breeding habits, will be published in 
my complete report. Prof. Macoun has made the following summary 
report on the plants, and the full list will be included in "The Flora 
of the Hudson Bay" soon to be published by this Department. 

"Mr. Spreadborough's collection of plants, numbering 278 species, 
includes all that were known to occur in the region examined, and 
many species not before recorded from that district. Though there 
appear to be none new to science, several species are of great interest 
or rarity. The more noteworthy of these are Linu m Lewisii var. 
Stenophyllum a white-flowered species of flax only known before from 
one locality, near Fort Severn ; Potentilla Egedii which had until 
recently been confounded with P. Anserina; Pyrethrum bipinnatum, 
rediscovered on the coast of Hudson bay a few years ago; A1·nica 
foliosa, a long way out of its usual range; Gentiana Maco~mii, known 
before in that region only from poor specimens collected at Rupert 
House, together with many species of willows, grasses and carices of 
rare occurrence. 

"The flora as far north as Albany is in great part made up of 
species characteristic of the sub·arctic forest region, but from Raft 
river to Cape Henrietta Maria there is a considerable admixture of 
species more arctic in their character. No truly arctic species were 
coliected, however. The collection is so complete that little, if anything, 
more remains to be done botanically along the coast between Moose 
Factory and Cape Henrietta Maria." 

My thanks are due to the Hudson's Bay Co.'s officers whom I met 
in the course of my expedition, and I may mention in particular Mr. 
George McKenzie, Chief Officer in charge of the district. 
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I also wish to thank Rev. Mr. Holland and Mrs. Holland of Moose 
Factory, Mr. and Mrs. Christie of New Brunswick Post and the Rev. 
Fathers of the Albany Mission for pleasant hospitality. 

GEoLOGY oF THE CouNTRY AROUND BRucE MINES. 

By Messrs. E. D. Ingall and Theo. Denis. 

During the summer, Messrs. E. D. Ingall and Theo. Denis were Introdu11tory, 

engaged in continuing the detailed geological investigation in the 
Bruce Mines ~istrict of Algoma, which they had commenced in 1902. 

Mr. Ingall left for the field on 22nd of July and proceeded to 
Desbarats, where work was commenced. Mr. Denis left for the field 
on Aug. 5th. and joined Mr. Ingall at Desbarats, and together they 
continued the work until the end of October. 

M.r. Geo. S. Scott of Toronto University, a student in practical 
science, was attached to the party, and was of great assistance by 
reason of his energy and the keen interest he took in the work. 

Considerable delay resulted from unfavourable weather, especially 
towards the end of the season, when the heavy rains made the lower 
lying lands very difficult to traverse. 

In tra.cing out the various sedimentary and intrusive formations, the Surveys. 

roads and coast line of the lakes, islands etc. having been surveyed, 
the intermediate areas were examined by means of lines paced along 
compass bearings through the bush. It was found that when corrected 
by tying on to fixed points at either end, this method was rapid and 
gave sufficiently correct results. 

The road surveys were made with prismatic compass and micrometer, 
whilst the plane table and micrometer were used for the larger scale 
detailed work around the mines and for some parts of the coast line. 

When starting this work in 1902, the topographical surveys had 
been completed and a preliminary geological examination had been 
made over an area comprising some 400 square miles. 

As a result of that season's work, it became evident that to trace out 
the distribution of the intrusives and other members of the formation 
so as to make even a reasonably accurate, detailed map would take 
seveml seasons. It was decided, therefore, to select and complete a 
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smaller area which, whilst affording facilities for the examination, 
should at t he same be typical of the geological conditions surrounding 
the economic mineral deposits of the district. 

In this way a final map was made of a rectangle covering some 
seventy square miles, which included the Bruce and Wellington group 
of mines within its eastern extremity, and extended in a general 
W.N.W , direction for twelve miles in length by about six miles in 
width as far west as Killaly point, on the coast, and as the western 
end of Desbarats lake, inland. 

The area above outlined is underlain by rocks of the. Huronian series 
as originally studied and described by Logan and Murray in the early 
days of the Geological Survey. The results of their work are to be 
found embodied in several reports and in a map on a scale of eight 
miles to the inch included in the atlas accompanying the "Geology of 
Canada, 1863." For the Huronian rocks, the succession given by 
Murray, is, in descending order, as follows:-

I.-White quar tzite chert and limestone ..... .. . . .... . 

Estimated 
Thickness. 

2,100 
k.-Yellow chert and limestone .. . . ......... ...... .. ... . 
i.-vVhite quartzite....... . . .. .. .. .. . . .. . .. ........... . 
h.-Red jasper conglomerate. ..... . . . . . . . . . . . . . . . .. . . . 
g.-Red quartz ite.. . . . . . . . . . . . . . . . . . . . . . . .. . . .... . .. . . .. . 
f.-Upper slate conglomerate. . ... .. . ... .... . .. . .... . . . . . 
e.-Limestone . . . .. ... . . . ... . ....... . .. . . . ..... . 
d.-Lower slate conglomerate. . . . . . . . . . . . . . . . . . . . . ... .. . 
c. -vVhite quartzite ..... . .... . .. ... . . .. ... .. .......... . 
b.-Green chloritic schist . . . . . . . . . . . . . . . . . ... .. . . . . ... . . . 
a.-Gray qm~rtzite .... . . . . . 

400 
2,970 
2,150 
2,300 
3,000 

300 
1,280 
1,000 
2,000 

500 

Total..... . . . . . . . . . . . . . . . ... . .. .. . ........... 18,000 

The above series is represented as lying on the Laurentian and as 
overlain by the Lower Silurian division of the Palreozoic. 

In the areas of which the re-mapping has been completed by Messrs. 
Ingall and Denis, are found only those beds from (c) to (i):inclusive in 
the above column. As a result of the work done, the succession as 
thus worked out by Murray was confirmed, although it was found 
necessary to make considerable changes in the geological boundaries, 
delimiting the areas covered by the different sub-divisions. 

In addition to these sedimentaries, however, a number of extensive 
areas of basic intrusives form very prominent features in this district. 
As they have apparently considerable influence on the economic 
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deposits of the Jormation, their delimitation becomes of great import
ance. 

Although Murray noted their existence, he seems to have assumed 
that they were practically all surface outflow,,, nor did he, apparently, 
attempt to follow them out or study their relationships, etc., in detail. 
In view, therefore, of the economic importance of these intrusives, it 
became necessary to undertake the tedious work of exploring for and 
of delimiting the areas occupied by them, studying also their rela
tionships to the other rocks of the formation. 

A number of extensive areas exist, which, until closer determination 
is made microscopically, may be called, generically, diabase. All those 
so far examined are uralitic. 

The most extensive and important area of intrusive rocks is undoubt
edly that within which are included the copper ore. veins worked in 
the Bruce and Wellington mines. 

. . Limit of 
By reference to the accompanymg sketch plan It will be seen that intrusives. 

this is roughly represented by a belt having an average width of about 
a mile and a half, and extending from a point about a mile and 
a half west of Bruce mines village, in a general easterly direction, 
continuously for about four and a half miles, where it passes off 
the sheet. Its outcropping is seen to gradually narrow down in 
passing eastward, for, whereas the width measured northerly from 
McKay island is nearly two miles, it narrows down, toward the eastern 
limit of the plan, to one mile, and about a mile still fut·ther east, the 
width exposed is but half a mile. 

In its westward extension, this zone seems to terminate abruptly 
against the limestone belt as the latter swings round the curve of the 
anticlinal fold in the sediment.ary series, and appears on the shore. 

Although there appears to be, in this instance, a general conformity 
with the stratified rocks, the intruded material seems not to be abso
lutely confined to one horizon, but to have broken through into the 
upper beds at several places. The question thus remains open as to 
whether the intrusion extends in a more or less vertical attitude down
wards through all the beds or whether, on the other hand, it consti
tutes a sheet of basic rock intruded between the sedimentary strata. 

In the decided diabasic characteristics of the rocks, as far as present 
microscopic determinations go, and in the observed jointing resembling 
bedding, is. found evidence in favour of the latter view. 
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On the other hand, the general appearance in the field, especially in 
regard to some of the other occurrences of similar diabase areas, leaves 
a strong impression that they represent masses often elongated in long 
dike-like forms intruded, almost vertically, through the generally flat
lying sedimentary series. 

Limestone. At one point along the northern boundary of the Bruce mines dia-

Southerly 
limit of 
diabasP, 

base area, an intrusive contact with the limestone is shown, and at a 
point about five hundred feet N. W. from No. 2 shaft of the Wellington 
mine, a ridge of limestone, showing a distinct strike about S. S. W. 
and a flat dip westward, is crossed, almost at right angles, by the dia
base about a hundred feet to the south. The actual contact is how
ever covered by soil. On the south side of this area, on the southern 
shore of Jacks island, is some further evidence of a similar nature. 
Here, at the water's edge, a salmon-coloured quartzite, apparently in 
the usual flat-lying attitude, abuts against the diabase mass of t he 
island ; higher up, m a little bluff, small splinters of the same occur as 
inclusions. 

Although, as above mentioned, the diabase intrusives and the lime
stone band abut at several places, low ground as a rule intervenes 
between the adjacent outcrops of the two rocks. Considerable expos
ures of the lower conglomerate are exhibited, as shown east of the 
Rock lake railway line, and also near the middle location road which 
runs north from the Portlock and Bruce Mines road at a point about 
a mile west of the latter place. On this evidence, the low ground 
alluded to has been assumed to be underlain by these same rocks. 
There is some slight evidence also of a similar arrangement of material 
where the limestone band skirts the shore of Lake Huron west of 
Bruce Mines harbour. 

The southerly limit of the diabase area is marked by a range of high 
bluffs extending in an easterly direction from the bottom of Hay bay, 
for a distanc~ of a mile or more and between this and the first rock 
outcroppings to the south. The latter are of a pale pink to white 
quartzite which would represent the lowest member in lVIurray's suc
cession appearing in this district. The distance of about half a mile 
between the two rocks is occupied entirely by a wild hay meadow and 
swamp, so that the actual line of delimitation between the two can 
only be surmised. 

Passing westward along the shore, no other extensive development 
of the intrusives is found until the Portlock area is reached. 
This exposure, as will be seen from the sketch map, has been 
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traced in a general east and west direction for a distance of some three 
and a half miles. The exposure has, for most of its length, a dike-like 
form and shows an average width of about a quarter of a mile. It 
outcrop~ on the .line of the Canadian Pacific railway at a point about 
two miles east of Portlock station, and crossing the Portlock river 
near its mouth, continues westward parallelling the shore of the lake 
fo r a further distance of a mile and a half, ending at its western 
extremity in a bulbous termination. At about three quarters of a 
mile south-easterly from Desbarats village, the most northerly expo
sures are in the bluffs skirting the low flat of the valley of the 
Desbarats river, leaving the question open as to whether there is any 
connection between this area and the ridge of c;liabasP. commencing on 
the other side of the valley at the north end of the village. Similarly, 
at the end of this range, there is a break in the continuity of the 
exposures, due to intervening low ground, so that the connection 
between this range and that to the north of the Canadian Pacific rail 
way is more or less problematical. 

In the north-west corner of the map sheet are large areas of the Diabase 

diabase intrusives. On the western side of Desbarats lake there is a intrusives. 

large development of igneous rocks extending towards the north-west, 
beyond the railway, and bounded on the east by a narrow fringe of 
red quartzite which forms the western shore of the lake and passes 
towards the north into the jasper conglomerate. 

I 

This area of diabase is very irregular in outline. It consists of a 
central mass about ninety chains east and west by sixty to seventy 
chains north and south, from which radiate several arms or 
tongues. Two of the widest of these, having a south-easterly trend, 
were traced for two and three miles respectively, and proved to be 
very irregular in shape and outline. 

The more easterly of these two tongues crosses the outlet of Desba
rats lake, just above the dam built on lot 26 of the sub-division of 
Desbarats location, and extends to beyond the eastern boundary of the 
location. It disappears under the covering of drift of the valley of 
Portlock river, but it is quite possible that it extends further, as the 
quartzite forma.tion, on which is situated the Cameron mine on the 
east side of the river, is cut by dikes of diabase, the same rock out
cropping north of the shaft. This belt may further be ::onnected with 
another large area of diabase which is situated on the south of Caribou 
lake, occupying a large part of the northern half of the Rinks mining 
location, and which is described later. 
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From an examination of a thin section from a dike in the vicinity 
of the Cameron mine, Dr. G. A. Young describes the rock as being "a 
much decomposed, fine-grained diabase with quartz which is probably 
secondary." From a thin section cut from another specimen, Mr. 
Denis describes it as a "medium-grained rock very much altered, but 
with visible diabasic structure." On each side of the belt, the rock 
is red quartzite, studded with an occasional pebble of jasper. 

The other, or western tongue, which was traced out, follows a direct
ion roughly parallel to the railway, and disappears near bhe northern 
part of the town site of Desbarats, under the alluvial covering of the 
Desbarats river valley; the belt crosses the Bruce and Sault Ste. Marie 
road about thirty-five chains east of the railway crossing. 

A preliminary examination of this rock as a whole points to it 
being a uralitic diabase. Dr. G. A. Young, who examined a thin cieC
tion from the main part of the area, describes it as " composed of 
abundant plagioclase laths (containing grains of calcite and epidote 
and penetrated by chlorite) idiomorphic towards a pale greenish, 
secondary-like hornblende. The rock has a diabasic structure, and the 
secondary hornblende is of the kind seen in the other sections, which 
contained augite." 

Then• are probably other arms of various widths radiating from the 
central mass of igneous rock, and it is likely that the narrow belt on 
which are situated the workings known as the Richardson mine, on the 
east shore of Desbarats lake, is connected with it. 

Igneous cocks. Another development. of igneous rocks occupies the greater part of 
the northern portion of the Hinks location and extends into the 
Keating location. It appears to measure over 150 chains east and 
west. On the south, the greens tone disappears in the low ground which 
lies between the railway and the road opened along concession VI of 
the Hinks location subdivision. The northern limit falls outside the 
boundary of the sheet of the area examined. The igneous rocks area 
probably extends north of Caribou lake, and the ridge on which are 
situated the workings on the Williams property (shaft said to be forty 
feet deep on quartz stringers containing copper) on the south half of 
lot 12, Con. II., Plummer township, is probably a part of it. The time 
available was too limited to allow of the definition of this development 
of dittbase beyond the boundary assigned for mapping, and no thin 
section of the rock has yet been examined. As before mentioned, on 
account of intervening low ground, it cannot be positively proved that 
this area connects with the Portlock range of diabase, but it is regarded 
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as probable, and is accordingly so designated in the sketch plan. The 
diabase areas above described do not, of course, constitute the only 
exhibitions of igneous intrusions in this area; smaller dikes are of 
common occurrence, cutting the sedimentaries throughout this whole 
district. 

THE SEDil\lENT.ARY SERIES. 

The lowest member of the above series appearing on the map sheet, Se~imentary 
is that designated (c.) in the column given on a previous page. It con- senes. 

siets of a white or very pale pink quartzite frequently containing thin 
layers of small pebbles of white translucent quartz or dark gray-brown 
jasper, the former decidedly preponderating. 

Of the rocks designated "lower slate conglomerate" (d) there is but 
a slight development in this district, their place being mostly occupied 
by the Bruce Mines diabase intrusion. In fact, for this vicinity, the 
term "slate conglomerate" seems to be rather a misnomer, as, whilst 
the beds carry pebbles as elsewhere, they often present a quartzitic 
appearance. East of the road from the village to the station of Bruce 
Mines, a pale pink quartzite shows along the north side of the lower 
Thessalon road. This contains layers of boulders and pebbles, and is 
overlain by a thin layer of very dark-coloured quartzite in which the 
pebbles are numerous. This is specially noticeable immediately east 
of the Station road and, with a flat dip, the quartzite passes under the 
limestone belt that outcrops a short distance to the north of it. 

The limestone belt (e) is apt to be variable in composition and at Limestone 

1 h d . h "11 "1" d h . . . 0 belt. p aces c arge wit arg1 aceous, SI 1ceous an ot er 1mpunt1es. n 
exposed surfaces the more impure bands are accentuated by the process 
of weathering, and the strike, as well as the folds and twists, etc., in 
the beds, are thus made plain. 

By reference to the sketch map, it will be seen that the next two 
members of the series occupy the· greater part of the ar;a mapped. 

The "Upper slate conglomerate" (f) constitutes the coast line for Upper slate 
· 1 f p 1 k h b · f f h conglomerate. over five m1les easter y rom ort oc ar our; 1t orms most o t e 

smaller islands and rocks between this point and Killaly point, as well 
as the northern shore of Camperr.ent d'Ours island, all of Portlock 
island and the eastern portion of Dawson island. 

Slaty rocks and a general slaty appearance are the marked features 
of this horizon, although quartzitic developments are by no means 
uncommon. No particular slaty cleavage is present. The pebbles, 
which are a characteristic feature, are very unevenly distributed, and 
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are as apt to be scattered tl{rough the rock as to lie in definite layers. 
On some of the islands, however, and at other places, solid beds of 
pebbles are seen, whilst over large areas, only the slaty rock is to be 
found practically free from these inclusions. In both the upper and 
lower conglomerates the pebbles V3.ry much in size, ranging from those 
a foot or over in diameter down to the size of small marbles. They 
are of varying composition, but all are apparently derived from the 
underlying formation. The materials most frequently represented in 
the pebbles are granitite, gneiss, quartzite and jasper. 

The next higher horizon consisting of the red quartzite (g) covers 
also a large part of the area mapped. It comprises a series of quartzite 
beds of various shades of red. It constitutes the coast rocks from the 
Portlock river, westerly, to the limits of the map ; a few of the islands 
close to the shore are also of this rock. Pebbly portions are not 
unfreqnent, but do not form a prominent feature. 

Towar'ds the most westerly portion of the area studied, still higher 
beds of the series are encountered. These probably represent the red 
jasper conglomerate (h) of Murray. The main distinction between 
these quartzitic rocks and those last mentioned, is to be found in the 
much greater profusion of the pebbles of quartz and jasper of red and · 
other tints. The finer quartzitic ground mass of the rock being white, 
also serves to distinguish it, although the distinction between t he 
various siliceous members of the series rests rather on such general 
features as the colours and proportion of pebbles than on anything 
else, and no sharp delimiting lines can be expected. 

The general attitude of the sedimentaries is as represented on 
Murray's map, viz. that of a flat anticlinal whose easterly and westerly 
axis pitches towards the west. This structure is made plain from the 
swing of the outcropping of the limestone bed near Bruce Mines and, 
in passing westerly, the upper beds seem to follow in average conformity 
to this trend. Locally, there are of course variations from the average 
strike and dip and many secondary folds. Nowhere are the angles of 
dip very steep, the higher measuring from 30o to 40o, whilst over large 
areas, the dip would pos·sibly average about 15° or under. Tn fact, 
along the coast and throughout the islands westerly from Portlock 
harbour, the beds seem to lie in a series of gentle undulations, so that 
islets and reefs of turtle· back shape are common. 

The minerals of economic interest in the district are the sulphuret 
ores of copper* and the hematite ores of iron. 

----------------------------------------
* For t·esults of recent assays of t-hese ores see Appendix at end of t eport. 
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Within the area of this sheet, development work has been done on Copper. 

veins of the former ores at the Bruce and Wellington groups of mines 
and at the Cameron and the Richardson. 

At a few places within the same area, a small amou11t of develop
ment work has been done on aggregations of ochreous and hematite 
ores such as are frequently found to occur near the contact of the 
diabase inclusions and the sedimentaries, chiefly occupying shattered 
portions of the latter. No deposits of economic importance have, how
ever, yet been proved. 

For the past two years, all the mines in the district have been prac
tically idle, although shipments continue to be made to Sudbury 
from the old waste piles at Bruce mines. 

The veins worked in this group of mines consist of fissures. They 
carry the copper in the form of different sulphides, chiefly chalco
pyrite, in a gangue of quartz. At places the gangue is partly dolo
mitic, but the former mineral is very largely predominant, as evi
denced by the material of the waste piles around the workings. Near 
their outcrops the veins 'l.re said to have carried a higher percentage 
of copper than below, owing to the presence of bornite and other rich 
sulphides of the metal. The presence of these minerals is probably 
due, as would elsewhere appear, to secondary enrichment. 

A preliminary examination of the lower levels of the Wellington Wellington 

d H C B k. h d h l •t "th · and Huron an uron opper ay wor mgs s owe c a copyn e w1 some pynte Copper Bay 

disseminated through a gangue of white quartz. In the Wellington mines. 

and Huron Copper Bay mines, the veins have been worked out to great 
widths, excavations often being twenty-five to thirty feet wide. Of 
course there ar~ many places where the veins narrowed down some-
times to not more than four feet in thicknes::;, but ten feet might be 
accepted as an average of the thickness all the way through. At the 
old Bruce mine, the veins are seen to be narrower and, in the main 
workings, possibly would not average more than five feet. 

The total length attained in the Bruce workings would measure 
about 2,000 feet, whilst the combined length ot the W ellington and 
Huron Copper Bay mines would measure nearly 2,500 feet. The work
ings of the Bruce attained depths of 250 to over 300 feet and at the 
Wellington the average of the depth attained in the workings would 
be about the same, although Bray's shaft was put down to about 
1,060 feet. The area of the veins stoped out, as shown on the old 
plans, would measure approximately as follows, viz.: At the Bruce 
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mine about 225,000 square feet, which, assuming a depth of 300 feet 
for the mine, would represent a length of, say, 7 50 feet of vein exca
vated. At the Wellington, a total measurement is shown of about 
600,000 square feet, which would represent an assumed average depth 
of 300 feet, an equivalent in length of 2,000 feet. In both cases, it 
must be borne in mind that in these d imensions the two mines repre
sent workings on two main veins close together and parallel to each 
other. In the Wellington mines, the veins were known as the 
New Lode and Fire Lode. They parallel each other for about 1,300 
feet but join together to form a single vein at the east and western 
ends of the workings. 

The westerly part of the Bruce workings is situated on . the main 
lode and its branches for about 1,300 feet, whilst east of this, for about 
600 feet, the chief excavations are on two veins known as the Trial and 
Dodge. A good deal of prospecting work was done on the minor 
veins and branches in the vicinity of these two chief mines, and also 
on veins which outcrop in the 4,000 feet of distance intervening 
between the Bruce and Wellington workings, but much more develop
ment will have to be done before the question as to the practical con
tinuity of the series of fissures and their profitable nature can be set
tled. An excavation called Taylor's shaft, from which it was said 
some test drifts were run, was sunk at a spot about midway between 
the two mines, but no details are available as to the results attained. 

West Canada' The particulars given above refer to the work done, during the first 
Copper Co. · d f l h ' f h · b h W C d C C perw o t 1e 1story o t ese mmes, y t e est ana a opper om-

pany and its predecessors. This period ended with the cessation of 
work in 1876. When this company was working a.t its strongest, it 
employed as many as 380 men, and for the period of years from 1858 
to 1875, produced about 37,378 long tons of concentrates, having a 
total content of nearly 7,500 long tons of copper, valued at over 
$2,000,000. The average price received for the copper during that 
whole period of eight years would thus be somewhat over seventeen 
cents per pound. Since 1858, however, the price of this metal has 
fallen considerably. In that year the company obtained an average of 
twenty-one cents per pound fur its copper, whereas the figures for Ul75 
show an average -value of less than sixteen cents per pound. When 
the present company bought the mines, a few yearb ago, some further 
work was done, of which, however, we have as yet no complete data. 
At present nothing is being done other than to keep the plant and 
workings in order. In connection with the opera.tions of the present 
company, the mines have been fully re-equipped with modern machin
ery for mining and ore dressing, the mill having a capacity of 400 



BELL.j SUMMARY REPORT 189 A 

tons per day. There were current rumours last year that the mines 
had been acquirlld by the International Nickel Co., but these seem to 
have been without foundation. As it is intended to give full particu
lars of this important group of mines in the complete report to follow 
later, nothing further need be stated here. 

The final failure of the first attempt to work these mines seems to Causes of 

have been due to a variety of causes, many of which have ceased to be failure. 

operative with the progress of opening up of the district, and it 
becomes a question whether successful work can not again be carried 
on with careful ma.nagement ~nd the improved plant and methods 
available. 

About two and a half miles north-east from Desbarats station on the Camm·on 

Canadian Pacific railway (Algoma branch) is the mine known as the mine. 

Cameron or Suobie. At this place a fissure vein is seen cutting a ridge 
of red quartzite. On this vein a shaft has been sunk some ] 50 feet 
in depth, from which, at the 100 feet level, have been run drifts east 
r.nd west totalling in length about 150 feet. To the east of the shaft 
the vein does not outcrop, but west, for a distance of 150 feet, it has 
been stripped; from that point it runs under the deep soil of the 
adjacent farming land of the valley. On the rocky ridges opposite the 
mint>, 1,700 feet further west, small surface workings have also shown 
the existence of ore. These are roughly on the strike of the Cameron 
mine vein, but whether they are to be taken as representing its r.ctual 
extension is doubtful. The outcroppings near the shaft show a compo-
site vein of about four feet in width, the ore being cbalcopyrite in · a 
gangue of white quartz. Some specimens show, plainly, surface change 
of the chalcopyrite to bornite. The vein in the workings shows a dip 
of 75° to the south and a width at places of about t welve feet, made 
up of subordinate branches with 'horses' of quartzite. 

The workings known as the R ichardson mine are situated about two Rict ardeon 

miles and a half north of Desbarats village near the south-east end of mine. 
Desbarats lake. These consist of a small prospecting shaft and a 
numberof shallow pits and trenches extending over a distance of about 
three-quarters of a mile along the strike of a series of greenstone dikes 
which cut thP. jasper conglomerate of the sedimentary series. The 
evidence of the intrusive nature of the greenstone is here very marked, 
long narrow strips and lenses of the jasper conglomerate being included 
in the igneous mass. Some of the mining work done here is altogether 
in the greenstone, as in the case of the before-mentioned shaft. Here, 
as so frequently observable elsewhere in thE district, the rock is much 
decomposed : the resulting ochreous material has stained it, giving a 
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very ferruginous appearance, whilst in the jointing etc., it has at t imes 
consolidated to form fairly good hematite ore." 

ON CoRUNDUM IN ONTARIO AND oN SuRVEYS NEAR LAKE TEMAGAMr. 

By D1·. A. E. Barlow. 

Dr. A. E. Bar low was engaged during the winter of 1903-4 in com
piling a report on 'The Nickel and Copper Deposits of Sudbury, 
Ontario.' The finished manuscript was sent to the King's Printer on 
July 4. At the time of writing, a few copies of the complete report 
have been received, and it is confidently expected that the whole 
edition will be ready for distribution in a very short time. 

In this work, it has been the author's aim not only to embody the 
results of his own personal examinations and investigations, but also 
to bring together all the valuable and relial:le information necessary 
for a true understanding and appreciation of the origin, geological 
association, extent and economic development of these immense ore 
bodies. This information is comprised in a volume containing 236 
pages of text, illustrated by twenty-nine plates and five maps. Consid
erable progress was made in an investigation regarding the origin and 
composition of corundum, the basis of study consisting of specimens 
of this mineral and associated rocks from the now world-famous 
deposits of Central Ontario. Descriptions of occurrences of ~orundum 
elsewhere throughout the world have been closely consulted for purposes 
of comparison, attention being especially directed to the corundum 
deposits of India, Russia and the United States. These three countries 
possess areas of corundiferous rocks capable of economic development, 
although, so far as is known at present, none of these deposits are 
likely to become serious rivals of the Canadian mines. A report on 
'The Occurrence of Corundum in Canada ' is in progress and, as in 
the case of the report on nickel and copper, special care has been 
devoted to the economics of . this mineral. This report awaits the 
completion of certain necessary chemical analyses (undertaken by 
Mr. M. F . Connor of this department) which are being conducted on 
material illustrative, not only of the different varit>tics of corundum, 
but also of the several somewhat peculiar and unusual types of rocks 
with which this mineral is invariably associated. 

Occurrences of cocundum in Canana are now known to be confined 
to a series of eruptive rocks frequently presenting a well-marked folia
tion in very close accordance, as a general rule, with that of the 
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surrounding granites and diorites (Laurentian gneisses). Outcrops of 
these rocks on Robillard mountain at Craigmont are regarded as 
belonging to an intrusive complex, the products during crystallization 
of a highly alkaline and aluminous magma. The resultant rock-types 
present several varieties of nepheline-syenite and a red feldspar rock 
which is the prevailing corundum-syenite or syenite-pegmatite. :Most Character of 

of the syenite-pegmatite is altogether free from quartz, though occa- coru~dum-
. 1 · 11 · h h . bearmg rocks swna exposures contam a very sma proportwn, t us s owmg a 

distinct approach to ordinary granite-pegmatite. Although all of these 
rocks are regarded as the product of one distinct period of plutonic 
activity, they are themselves somewhat different in age. Thus, the 
nepheline-syenite is older than the ordinary red or corundum-syenite, 
the syenite-pegmatite following, while certain quartz-pegmatites closed 
the period of volcanism. In age, these rocks doubtless belong to the 
Archrean, although they are intrusive into ordinary granite and diorite 
gneisses usually classified as Laurentian, as well as into the crystalline 
limestones and sedimentary gneisses of the Grenville series. Indeed, 
the calcite, which was at one time thought to be an original constituent, 
is now known to be derived from the crystalline li,nestone whose asso-
ciation with the nepheline-syenites is so general. 

The corundiferous rocks are of syenitic or gabbroic type and 
appearance, the feldspathic constituent varying from microperthite,. 
through albite, oligoclase and andesine to bytownite. Scapolite and 
nepheline often accompany or replace the prevailing feldspars. 

The dark greenish bands or portions of the ordinary red corundum S~:.tpolite 
syenite at Craigmont are made up almost entirely of scapolite, with a rock. 

much smaller quantity of titaniferous magnetite and occasional indL 
viduals of corundum. These rocks are, as a rule, very poor in coloured 
or ferro-magnesian constituents, which may be either biotite or horn-
blende, or both. The prevailing absence or scarcity of quartz or free 
silica is especially noteworthy, although, in the corundum-syenite
pegmatite from Craigmont, quartz has very occasionally been noticed 
in the same hand-specimens with crystals of corundum. The rarer or 
accessory minerals include calcite, muscovite, apatite, garnet, magnetite 
(always titaniferous ), socialite, zircon, gahnite or zinc-spinel, graphite, 
molybdenite, chrysoberyl, pyrite, chalcopyrite, pyrrhotite, galena, euco-
li te and eudialite. 

, The frequent occurrence, and, at times the abundance, of corundum Corundum in 

h 1 . f O . f . k . nephehne-in t e nephe ine-syemtes o ntarw are, so ar as IS nown, umque, sycnites. 

fot·, although similar rocks occur as differentiated forms of the cor
undum-syenites in India and Russia, no corundum has y~t been found 
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immediately associated with them. It is confidently expected, howevet', 
by those who have studied the Canadian occurrences, that more cal'eful 
prospecting and examination will result in the finding of corundum in 
the nepheline-syenites of both countries. In this connection, it is 
worthy of remark that at Craigmont small crystals of corundum, 
amounting to perhaps half per cent of the whole rock mass, have been 
found in a rock composed of about 63 per cent of nepheline and 30 
per cent of plagioclase (an acid oligoclase). The remaining 6·5 per 
cent is made up of muscovite, calcite, biotite and titaniferous 
magnetite. Another closely related form, occurring at the same 
locality, with 4·5 per cent of corundum, contains 70 per cent of 
oligoclase, 12 pet• cent of nepheline, 10 per cent of muscovite, other 
minor constituents being ~alcite, biotite and titaniferous magnetite. 

The simplicity and, at the same time, completeness of the Canadian 
occurrences of corundum, combined with the fresh and unaltered 
character of the associated minerals, at once removed all doubt as to 
the pyrogenetic origin of this mineral, showing clearly its development 
as a primary constituent from a highly aluminous silicate magma, as 
one of the first products of its crystallization. The chemical analyses 
so far completed give remarkable emphasis to the fact that these 
natural occurrences conform very closely to the law formulated by 
Morozewicz from his observations of the behaviour of the cooling of 
magmas artificially produced. This law, in brief, recites that ' the 
development of corundum in any pure alumino-silica~e magma is 
dependent on the ratio of the alumina to the sum of the other bases. 
With the knowledge of this fact, therefore, we can predict with the 
utmost confidence t,he saturation point for alumina for any such magma. 
Corundum, consequently, although an accidental or accessory mineral 
in t.hese syenitic and gabbroic rocks is, nevertheless, frequently so 
abundant as to characterize the containing rock. For example, the 
specimen cf the ordinary red corundum-syenite-pegmatite, chosen for 
analysis as representative of this rock occurring at Craigmont, con-

Percentage of tained 34·14 per cent, and the corundum-bearing rock from Dungan
corundnm. non township showed the presence of 13·46 per cent of this mineral. 

The results of concentt·ating operations on a large scale at the Craig
mont mill, covering a period of two years, showed a saving 10·6 per 
cent of corundum. 

Increasinguse The increasing demand for corundum is due, not only to the im
of corundum. proved methods of cleaning corundum, but also to the wider applica

tion of the material thus obtained. Its manifest superiority as an 
abrasive to _the ordinary impure products sold as emery is being gen-
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erally recognized. The decrease in price which is sure to come in the 
near future will drive emery and the other cheapet· abrasives out of 
he market. It is confiden tly believed that the Canadian occurrences 

stand unrivalled, not only in regard to the great area covered by the 
corundum-bearing rocks, but also in regard to the comparative rich
ness of the individual deposits as well as in the pure and unaltered 
character of the material secured. 

It is particularly worthy of note that Canada is now the largest 
producer of corundum in the world, and the future of this compar
atively new Canadian industry is very bright indeed, provided undue 
competition and over production can be avoided. 

The Yarious grades of crystal corundum hitherto produced have Production of 
b · bl · f . d 'f . I . corundum. o tained an envta e reputatiOn or punty an um ormtty not on y ID 

this country but throughout the world. An idea of the rapid growth 
of the industry may be gathered fro m the fact that in 1900, the first 
year of its establishment, only three tons of concentrates were pro-
duced, valued at $300, while in 1903, the total output amounted to 
1,119 tons valued at $87,600, of which 849 tons was grain-corundum, 
the remainder being rough-cobbed ore. 

On May 1, 1904, Dr. G. A. Young, a graduate of McGill and Yale 
universities, was appointed as assistant petrographer to sm:ceed Mr. 
0 . E. Leroy, who had resigned this position to become geologist to the 
Imperial Chinese Mines Prospecting Administration. 

From June 6 to 10, Dr. Barlow was visiting the mines and smelters 
in the vicinity of Sudbury for the purpose of securing additional 
information in regard to the nickel and copper industry. Many pho
tographs were obtained illustrative for the most part of the modern 
smelting appliances recently installed by the Canadian Copper Com
pany at Copper Cliff. 

Dr. Barlow's intructions for the summer's work called for a con- Work near 
. f th d t '] d l - l I . f h . h lake Tama-tmuance o e e at e geo ogtca exp oratiOn o t e area ID t e gami. 

vicinity of the Northeast Arm of lake Temagami, but, owing to his 
official engagements elsewhere, he was unable to give that large share 
of his time and attention to field work in this area as was at first con
templated. This work, which was begun in the summer of 1903*, was 
intended to trace with more accuracy and in greater detail than before, 
the geological associations of the jaspilite iron ranges occurring between 
the Northeast Arm and the Ko-Ko-Ko lake. Acting under instruc-

* Summ. Rep. Geol. Surv. 1903, pp. 120-133. 
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tions received from Dr. Barlow, Dr. Young, whose report is appended, 
left Ottawa for the Temagami district to examine the country lying to 
the east and south-east of Lake Temagami. He was assisted by Messrs. 
W. Herridge, of Ottawa, and M.. E. Wilson, of Paris, Ontario, and 
speaks in terms of commendation of the performance of their duties. 
A few days were spent (July 26 to 31) by Dr. Barlow in company with 
Dr. Young and Professor W . G. Miller, provincial geologist, in a 
special examination of certain portions of the iron formation. 

The hon. the Minister of t he Interior having decided that Canada 
should be represen ted at the annual meeting of the American Mining 
Congress to be held at Por tland, Oregon, from August 22 to 27, Dr. 
:Eugene Haanel, Superintendent of Mines, and Dr. Barlow were selected 
by him as the official delegates. In company with Dr. Haanel, Dr. 
Barlow left Ottawa for Portland on August 15. A report concurred 
in by both representatives has already been presented to the Minister 
of the Interior; it contains all such information on mining or geological 
matters presented or discussed by the delegates at this session of the 
Congress that may either directly or indirectly affect Canadian 
interests .. 

While in the West, the opportunity was embraced of exammmg 
some of the more salient features in connection with the geological 
associations of the Rossland ore deposits for purposes of comparison 
with those of Sudbury. D uring the few days that were allotted (Sept. 
1 to 7) to this district, short visits were paid to the smelters at Grand 
Fork& and Nelson. 

Dr. Barlow returned from the West on Sept. 14, and left for Tema
garni on Sept. 18, where a month was spent in securing the necessary 
geological and topographical details in the area between the North 
and Northeast arms of Lake Temagami. The Ko-Ko-Ko jaspili te or 
iron formation "as outlined with great care. 

A re-survey was made of Ko-Ko-Ko lake which has been plotted on 
a scale of 40 chains to an inch, while similar surveys were made of a 
large number of smaller lakes, including Business, Charlie, Pine View 
and other lakes to the east of Ko-Ko-Ko lake. These will enable the 
geological boundaries to be shown in much greater detail than on th~ 
geological map previously issued. 



BF.LL.] SUMMARY REPORT 195 A 

ON SURVEYS BETWEEN RABBIT AND T EMAGAMI LAKES. 

By Dr. G. A. Young. 

Commencing at Long lake, on the line of the Timiskaming and 
Northem Ontario Railway, geological boundaries were traced within, 
and surveys made of, the area bounded by Lake Temagami and its 
Northeast Arm, the portage route to White Bear lake, White Bear lake 
itself, Rabbit lake and the southern boundary of map-sheet No. 138, 
or about latitude 46o 55' N. Field work was continued until October 
29, when the weather became very nnsettled. 

The country included within the above area is comparatively level, 
though abrupt ridges, seldom rising above t hree hundred feet, are 
characteristic of t,host> sections, underlain by a formation of slate and 
conglomerate. Elsewhere, as a rule, the hills and r:dges are much 
lower and rounded . The area is densely wooded and contains a large 
number of lakes, most of which drain into Temagami or Rabbit lake. 

The geological succession is simiiar to that of the area. to the north Geolog\cal 

£ h N h A b . . b d d Th succession. o t e ort east rm, ut Jaspery-1ron-ore an s o not occur. e 
oldest series of rocks consists chiefly of schists, which, in one area, are 
mainly chloritic and sericitic, while, in a second area, hornblende and 
mica schists predominate. These schists are penetrated by masses of 
granite of at least two varieties, one of which is also cut by a body of 
syenite. The schistR and intrusive masses of granite and syenite are, 
in places, unconformably overlain by a heavy conglomerate, which 
almost invariably grades up into a slate, and the latter, in one instance, 

•is conformably overlain by a bed of quartzite. The beds of slate and 
conglomerate, as a whole, occur horizontally, and are frequently capped 
by sills of diabase. The diabase is also found resting on the schists 
and granites. Diabase dikes intersect the schists, the granites and 
the overlying conglomerate and slate formation; their relation to the 
sheets of diaba3e was not observed. 

The schists form two large areas in which they, or the roeks from 
~ • Areas of 

which they presumably are derived, are alone present, while in two schists. 

other areas schists are present with what are probably more highly 
metamorphosed forms and with intermingled masses of granite. 
Schistose rocks occupy nearly the whole of the point between the 
Northeast Arm and Muddy Water bay on Lake Temagami, and con-
tinue in a band of varying width to the head of the Northeast Arm, 
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where they extend southward nearly to the head of South Tetapaga 
river. This band, seldom above one-half mile in width, is bounded on 
the south-east by an intrusive granite, while on the east and north
east it passes under the overlying conglomerate. 'l'he boundary be
tween the ~chists and the granite is not a definite one; on the contrary, 
as the granite is approached, masses of it, usually of a finer-grained 
variety, are found within the schists, the granite body appearing as a 
bathol ite underlying the schists. The rocks of this area are mainly 
gray to dark green ot· greenish black, dense sericite and chlorite schists, 
frequently having a very pronounced slate-like parting, and they appear 
to have been formed from t he shearing of quartz porphyries and more 
basic eruptives, which, at times, still preserve much of their original 
character. These schists frequently contain disseminated sulphides, 
which, along certain lines or bands, are sufficiently abundant to cause 
the rock to become rusty from weathering. 

A second area of schistose rocks stretches from Long lake westward 
to Lizard lake. The southern boundary of these rocks is formed 
mainly by an intrusive granite, while on the other Rides, as a rule, the 
schists are overlain by thu conglomerate and slate formation or by 
sheets of diabase. Within this second area the rocks are usually very 
dark in colour and are mainly fine-grained mica and hornblende schists 
with masses of fine-grained to dense diabase-like rocks. The schists 
are freq uently banded, and the strike near the contact is commonly 
parallel with the direction of the usually sharp line of contact of the 
intrusive granites. 

The remaining two areas of schistose rocks are situated, one along 
the north side of W a-sac-si-na-gama lake, and the other in the area 
between. that lake and Ingall lake. Both of these areas are d ifficult. 
to define, consisting, as they do, of intermingled masses and bands of 
dark hornblende and mica schists surrounded or penetrated by granite. 
Coarser-grai"ed gneissoid hornblendic rocks a re common within these 
areas and appear to represent highly metamorphosed forms of the 
schists or basic modifications of the granite, perhaps due to the absorp
tion of the schists. 

Two varieties of granite are found, which will be referred to as the 
gray and pink types. The gray type is by far the more abundant and 
occurs in two main areas ; one of these is found on both sides of the 
northern extension of W a-sac-si-na-gama, and reaches further north 
across t he South Tetapaga river; the other is found about Ingalllake, 
extends north to Lizard lake, eastward to Rabbit lake, and southward 
to the southern limits of the section. This granite is commonly of a 
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gmyish colour, coarse-gmined, and, as a rule, is rather rich in coloured 
bisilicates. The feldspars are usually conspicuously large and tabular, 
and when hornblende is the chief coloured constituent, the latter 
mineral is often present in large prismatic individuals. Frequently, 
however, biotite is the principal coloured bisilicate ; at other times it 
may be present with ·hornblende in about equal proportions. In the 
eastern area, the mineral constituents are sometimes seen to be rudely 
parallel, and, proceeding southward, towards the borders of the district, 
this tendency to parallelism becomes more prominent, the granite 
appearing to pass into a gneissic type. The granite of the eastern 
area is less uniform than the western representative, contains masses, 
more ba'>ic in composition, and is much cut by pegmatite dikes. At 
one point along the south shores of Wilson lake occurs the second type 
of granite, the pink variety. It is of medium grain and rather poor 
in coloured constituents; it underlies the conglomerate. A similar 
granite is also found on the shores of Lizard lake cutting the gray 
variety. 

On both sides of the eastern arm of Wa-sac-si-na-gama and on the north Hornblende

side of Brophy lake occur areas of pink hornblende-syenite. These syenite. 

areas and several othet·s to the south of Brophy lake are separated 
from one another by a flow of diabase, but it appears that they are all 
part of one mass, undoubtedly intrusive into the gray type of granite. 
This syenite is of medium to coarse grain and is composed principally 
of bro;;;d tabular feldspar individuals. On the south side of Brophy 
lake, t he sy,enite appears to grade into a fine-grained red gt·anite, poor 
in coloured constituents. 

Three main areas of the slate and conglomerate formation are present, Slate and 

b 'd 11 . 1 t d . d . d t th conglomemte. est e.;; sma tso a e areas, somettmes measurE tn yar s, a o er 
times a quarter of a mile in diameter. One large area of these rock 
occurs between Wa-sac-si-na·gama and Muddy Water bay and extends 
southward to Cross lake and Cross bay. Another large area extends 
from Ingall lake up to Lizard lake, while a third stretches from the 
head of the Northeast Arm to the southern end of Rabbit lake; this 
latter at•ea is, however, separated into two portions by a sheet of 
diabase in the neighbourhood of Twin lake. The conglomerate, which 
is always found wherever the base of the formation is exposed, consists 
of a dark fine-grained base holding pebbles and boulders of granites, 
gneisses, schists, etc. The number of different kinds of rocks forming 
these pebbles and boulders is very large, and sometimes varieties are 
found which cannot with certainty be conelatedwith any of the types 
occurring within the d istrict. But in general, a distinct preponderance 
of boulders or pebbles of the adjacent underlying rocks is found. On 
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some glaciated exposures the granite appears to hold masses and strings 
of the conglomer!Lte, but the presence within the conglomer!Lte of 
rounded pebbles composed of what, macroscopically, seema to be the 
same gmnite, and the entire absence of metamorphism in the conglo
merate, and of endomorphism in the granite, negatives this conclusion. 

'Vherever any -.:onsiderable section of these sedimentary rocks iS 
found, the conglomerate passes upwards into a slate by the gradual 
decrease in amount and size of the pebbles and boulders. Ovet· large 
areas, however, the upper beds cannot be said to be true slates, since 
pebbles are of very common occurrence. The slates are dark colc ured 
like the conglomerate, and like it, too, often lack distinct evidence of 
the original bedding planes. The formation, as a whole, occurs in a 
horizontal position, but the strike and dip are constantly Yarying. 
Sometimes the beds are sharply folded or plicated, but more generally 
they lie in low domes. At one locality, on Lizard lake, these small 
dome-like folds have preserved a small area of quartzite, an upper 
formation very common to the north. 

Areas of diabase occur throughout the district, and it appears 
tolerably certain that all of these are parts of a once continuous sill. 
The rock is often very coarse-grained, becoming finer as the contact is 
approached and always dense at the immediate junction. The diabase 
is frequently found capping the slate, and the line of contact is seen to 
follow the folds of the slate formation. At one locality a sheet-like 
area of diabase passes gradually into a dike-like mass dipping under 
the granite; the diab::tse is also found dipping on all sides under hills 
of granite and syenite. 

THE GEOLOGY OF A DISTRICT FROM LAKE TIMISKAMING NOR'l'HWARD. 

By JJ 1·. Wm . A. Par-ks. 

Introduction. Pursuant to arrangements made with the director, I left Toronto on 
June 1, 1904, with instructions to examine as closely as possible the 
geological conditions of occurrence and general extent of the deposits 
of ores of silver, nickel and cobalt discovered along the right of way 
of the Timiskaming and Northern Ontario railway. As these deposits 
are situated within five miles of the village of Haileybury on Lake 
Timiskaming, the most convenient means of access, prior to the com
pletion of the railway, was via Mattawa by rail to Timiskaming and 
steamer to Haileyhury. 
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The second day of J une was spent in ::\1attawa in securing men and 
supplies, and on the following day I was joined by Mr. H. L. Kerr, 
B. A., who had been appointed my assistant for the summer. The party 
immediately proceeded to Haileybury, and on June 6 we were enabled to 
begin work at the mines. About two weeks were spent here in work 
which will be described below, after which our headquarters were 
moved to Tomstown, on the Blanche river, and the rest of the summer 
was devoted to the exploration of the country from that centre. The 
cause for this alteration of the plans for the summer lay in the fact 
that the Bureau of Mines of Ontario had already despatched Professor 
M iller, the pmvincial geologist, to carry on the same investigations 
which I haj been instructed to undertake. Realizing the lack of 
economy in duplicating the work, it was proposed to divide the field 
between Professor :\!iller and myself; the director was pleased to 
acquiesce in this arrangement and, in consequence, directed me to 
examine the country northwat·d to the height-of-land, paying partic
ular attention to the extent of the silver-bearing series, but not 
neglecting the features usually dealt with inn general geological report. 

It was in pursuance of this a rrangement that the party was moved Surveys. 
to Tomstown. On June 22 a micrometer survey of the Blanche was 
begun from the above village ~tnd carried to the height-of-land. The 
route followed on this expedition was up what is known as the east or 
Abitibi branch of the Blanche or ·white river, to Windigo lake, and 
thence by a series of small lakes to Lake Present and beyond to Beaver 
House lake. Besides the lakes of this chain, sevet·al others, lying m 
the vicinity of the interprovincial boundary, were surveyed. 

The north branch of the Blanche flows out of Beaver House lake; 
by means of this stream, which was surveyed as far as the boundary 
of the township of Catharine, we were enabled to return to Toms
town without retracing our steps. 

The territory between the north branch and the ::\'lontreal river Divitiion of 
consists chiefly of surveyed land~; on this account I decided, as no the work. 

micrometer work would be necessary, to divide the party, and directed 
1\Ir. Ken to examine the country accessible from the north branch 
while I proceeded up the south branch and investigated the country 
towards the Montreal river. ::\Ir. Kerr succeeded in extending his 
trip to Lake Kenogami, while I was successful in the object of my 
expedition to the westward. We met at Tornstown on August 7. 

The country immediately east of the lower part of the .cllanche is 
entirely inaccessible by canoe; to gain a general knowledge of the 
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rocks of this area an overland expedition was conducted eastward 
from Tomstown to the Quebec boundary and southward along the line 
to Lake T1miskaming. 

Having determined that the general trend of the silver-bear·ing 
rocks is towards the north and east, I deemed it advisable to pasa up 
the old Abitibi route via Quinze lake and examine the exposures near 
the height-of-land. For this purpose we left North Timiskaming on 
August 13 and spent two weeks in the vicinity of Opazatica and 
Island lakes. During this time the country immediately accessible 
was examined and track surveys were made on ~ome unrecorded ot· ill
mapped lakes. After the completion of this work, on August 27, the 
voyageurs were paid off and the camp equipment was packed and 
sent to Ottawa. One day was spent on a trip to the "\V right silver 

Cobalt (Long) mine, after which Dt'. KetT and myself went to New Liskeard, and 
lake. examined all the roads convet·ging at that point. In order to see the 

progress of work on the mines during the summer, a few days were 
spent in the camps at Long ot· Cobalt lake, after which we proceeded 
d irectly to Toronto, where we arrived on September 11, having been 
absent on the expedition 102 days·. 

Discovery of 
cobalt. 

The main deposits hitherto discovered are situated in lots 4, 5 and 6 
in both the fifth and sixth concessions of the township of Coleman. This 
area is intersected by the line of the new railway at a distance of 
about five miles to the south and west of the village of Haileybury. 

The more important deposits are situated within easy walking 
distance of a small body of water, known previously as Long lake, but 
to which the name Cobalt lake is now given. This lake is less than a 
mile in length and is skirted by the railway on its north-west side. 
The railway plans provide for a ~tation at this point, so that, on the 
completion of the line, the mines may be reached most conveniently 
by rail from North Bay. 

The first detailed work on the geology of this area was conducted 
by Dr. A. E. Bar·low during the seasons of 1892-94, and the results of 
his investigations are contained in the well-known report constituting 
Part I V"ol. X of the annnual reports of this survey. This report is 
accompanied by two excellent maps, indipensable to anyone travelling 
in the region. 

While the right of way of the Timiskaming and Northern Ontario 
railroad was being pushed through the region in question, towards the 
close of the open season of 1903, the attention of certain individuals 
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was attracted by the obviously metallic nature of some of the outcrops 
near the rock-cuts towards the foot of Cobalt lake. 

Mr. T. W. Gibson, Director of the Bureau of Mines of Ontario, 
recognizing the importance of the discovery, directed Professor W. 
G. Miller, the provincial geologist, to make as thorough an examination 
of the deposits as the season would permit. The results of Professor 
Miller's work appeared in The Canadian jJfining Review Dec. 31, 1903, 
This article was also issued in pamphlet furm as a reprint as soon as 
possible after the completion of his investigations. Practically the 
same matter appears under the caption ' Cobalt-nickel Arsenides and 
Si! ver ' in the twelfth report of the Bureau of l\Iines 1904. 

For general economic purposes it may be considered that three 
valuable ores occur, srnaltite, niccolite and nati ve si! ver. Besides these, 
which constitute the bulk of the ore masses, a whole host of minerals 
of less importance has been identified, including erythrite, a.nnaber
gite, chloanthite, dyscrasite, ~trgenti te a.nd native bismuth. There 
is no doubt tha.t laboratory work on the specimens collected will reveal 
many more mineral species. In the following notes the purely scien
tific side of the subject must be disregarded and all detail omitted 
until such time as the examina tion of rock sections, the making of 
analyses, etc., justify the issue of the complete report. 

The first discovered property referred to by Professor Miller as No. 1, is La Rose 

now known as the McMartin or La Rose property. It constitutes mining property. 

claim J. S. 14 and is owned by Messrs. McMartin, Dunlop and Timmins. 
The ore here is chiefly native silver and niccolite, the former mineral 
occurring as leaves and strings in the latter, as well as free in the 
accompanying calcite veinstone. Sufficient smaltite and other cobalt 
minerals are present to gi\·e t he characteristic pink stain of cobalt-
bloom to weathered surfaces of the outcrop. Without a large series 
of analysis, or the more satisfactory test of a mill or smelter run, it is 
very difficult to estimate the value of such extremely rich ore a~ is 
being produced from this property. Suffice it to state here that ex
ceedingly high and variable values in silver are obtained from difft:>rent 
parts of the deposit as well as important amounts of nickel, cobalt 
and arsenic. An average fragment of niccolite gave Prof. Miller 
5.02 oz. silver per ton, 26.64 per cent nickel, 6.16 per cent cobalt and 
46.64 per cent arsenic. The above figures in no way express the silver 
contents, as the specimen was one in which no silver could be observed. 
The silver mixed with the niccolite occurs in the mass of the latter 
mineral as flakes and leaves of variable size and weight, in some cases 
forming as much as 15 to 25 pe~ cent of a hand specimen. 
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An average sample of the niccolite weighing 321.5 grammes, on 
being crushed for assay, yielded 34.5 g. of silver which refused to pass 
through the sieve. The sifted portion gave 1138 oz. to the ton. This 
would, in all, correspond to a silver content of 11 per cent. It is 
in the calcite, however, that the larger pieces of silver are seen, as 
well as between the vein and the wall rocks, in considerable sheets, a 
foot or more in diameter. In the tal us at the foot of the hill numerous 
pieceE of silver have been obtained, upwards of a pound in weight. 

The high value of the ore is undoubtedly proved; the l{Uestion of 
the extent of the deposit is yet to be settled, but enough work has been 
done to justify the statement that a deposit of definite economic value 
has been exposed. 

This property is situated practically on the railway, and the main 
outcrops of ore occur along the edge of a bluff across which a cut has 
been driven in the course of railway construction. The ore mass is 
vein-like in nature but subject to much fluctuation in width ; it also 
shows a strong tendency to run off in stringers, at a low angle to the 
general direction of the vein. 

In places, the vein consists entirely of ore, and in other parts, presents 
a calcspar gangue. The leaves of silver are in close association with 
the calcite, although they appear in the niccolite and s:naltite, as already 
mentioned. The maximum width of the vein stuff is about eight 
inches, but a width of 14 to 18 inches of mineralized matter is presented 
in certain parts of the deposit·. ·without considering isolated shows 
or stringers connectrd with the vein, a continuous vein of ore has been 
traced a distance of about 140 feet, with an average strike of 60 
degree~ east of north. The north-east end of the outcrop does not 
entirely pinch out but passes into a small swamp. The accompanying 
Sketch will give an approximate idea of the deposit, but this is of 
course liable to considerable alteration, as the work of development 
proceeds. 

It is the intention of the owners to exploit the vein actively during 
the coming winter. A shaft will be sunk on the property near the 
widest part of the vein, and drifts carried in each direction from there. 
A substantial house has already been erected for the accommodation of 
the men and a successful winter's work is looked for. 

The next important property to the south-east is the so-called 
'Cobalt Mine'. It is situated on mining claim R. L. 401, consisting of 
168 acres, the property of Chambers, Ferland & Co. who intend to 
carry on work under the firm name of the Haileybury Mining Co. The 
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main outcrop of this vein is about 100 feet above Cobalt lake and but 
a few chains inland. The orE> in this pt•operty is of quite a diffE>rent 
nature from that of the La Rose mine. It consists pratically of smal
tite, without any Yein stuff, · and contains little if any silver. 

Pending further analyses the figures giYen by Peofessor .:\liller, in the 
repor t above cited, will serve to indicate the character of the ore. 

1 2 3 4 

Cob~-- -~--. -. -.-. ~:~-.. - . . --1:--;1--:-; ~~~ ~~ ~~~ 
N Jckel. . . . . . . . . . . . . . . . . . . li G 24 4 5li I . . . . . 
Iron.... . . . .. . . . .. . . .. ... . . . . . . .. . . . . 7 0 7 5 6.20 I 8 .89 
Arsenic . . .. . . . . . . . . . . . . . (; .3 62.0 66 .60 G0.30 G3.55 
Sulphur.. . . . . . . . . . . . . . . . . . . . . . . . . . . 6!l. UO 7. 0 3.37 4 .09 5. 38 

(~;;;,s::.~ : •. .•••••.•. [loO; :loQ-,o' ~~ ol~['loO; 

Although these specimens were taken from different parts of the 
vein they are seen to be fairly uniform in chemical composition, and 
therefore may taken to express the genera.l nature of the ore. As 
before stated, the ore is essentially smaltite, but small grains of niccolite 
may be seen scattered through the mass. The general appearance of 
the ore is dark lead-gray metallic, in some places more shining than in 
others; this is especially seen in the crystals which are common in the 
wall-rock near the vein. ·wherever the veinstuff is fmctured, erythrite 
appears on the surface and is found also to occupy secondary cavities 
in the ore body. Several tons of cobalt-bloom were taken from one 
such opening in the work of exploiting the deposit. Bloom also occurs in 
small cracks in the country rock near the vein and wherever the cobalt 
ore appears at the surface. 

Analyses. 

The first work in th is vein was done near the top of the hill, about Work done. 

100 feet above Cobalt lake, on the main outcrop, where a shaft was 
sunk and a cut run along the vein, following the strike, whbh is E . 55 S. 
A t the time of my visit in June, this cut was 34 feet long and 9 feet 
:5 inches wide, at the widest part. At the southerly end of the cut, the 
shaft was sunk to a distance of about 30 feet.. The face of the Yein, 
as exposed on the south side of the shaft is, or rather was, very instruct-
ive. The cross-cut shows, from N . E. to S. \V., the following appearance: 
one foot of dark slaty qual'tzite:, ten inches of solid ore, two inches of 
rock, one half inch of ore, ten inches of rock with small amounts of 
ore, one half inch stringer of ore and fourteen inches of rock with 
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numerous ~tpproximately parallel stringers of ot·e. This rock is very fine
grained and filled with small cubes and octahedra of ot·e. The rock is 
followed by from three to six inches of irregular, decomposed rock and 
mineral, closely banded and much fmctured . This belt probably 
represents the limit of the ore-bearing rock, for little ot· no mineml 
occurs from here to the limit of the shaft, a distance of four feet. In 
this rock, however, joints, parallel to the vein, occur, and on the extrfl me 
edge of the cut a half-inch stringer of impure ore forms a sort of line 
of demarkation and an imperfeat limit to the shaft and open cut. 

Strike and As already ~tated, the strike of the vein is E . 55o S. The dip 
dip. appears to be about So to the .;;outh-west . Rock movements have dis

placed the \·ein to a considerable extent. At a distance of five feet 
below the shaft platform, a displacement, about equal to the width of 
the vein, has moved the lower strata to the south and west. A hori
zontal movement in the same direction has again displaced the vein at 
a depth of t wenty inches below the first slip. The displacement is 
considerably greater here than in t he first instance. 

Lineal extent. A rough sketch of the appearance of this face is seen in fig. II. On 
my return to this property, in the fall, it was found that the shaft had 
been sacrificed to continue the open cut along the vein, and that more 
than 200 tons of selected ore had been mined, as well as an undeter
mined '3.mount of second grade materiaL It is impossible to say how 
great a lineal extent this vein may possess, for it is covered by a heavy 
deposit of soil to the south-east. In the opposite direction it continues 
to Cobalt lake, not, however, with the same stLength observed 
near the open cut. In the bottom of the cut the ore is seen to 
continue in numerous stringers and in some wider veinlets. The 

· great vein seems to be broken and shifted by the approximately 
horizontal faulting already referred to. On this account, it would 
appear at first sight as if the deposit were decreasing in value a t 
greater depths. It is very unlikely, howevet·, that a vein with the 
strength and persistency of th is one would pinch out at such a limited 
depth. It is far more likely that the local faulting of the rock has led 
to a repetition of the two displacements so clearly shown, and that the 
vein will be found as strong as ever to the south and 'Vest of the 
present line of wot·king. Disregarding the arsenic and nickel, and 
basing the value of this ore on the cobalt content alone, it is worth 
about $150 per ton. The cost of winning, at the present level at 
least., can not be more than $fi per ton. It is apparent, therefore, that 
much smaller stringer can be profi tably worked, and that the high 
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value of the ore will make it possible to subject the run of the mine to 
extensive hand-picking. 

On the same property several small stringers of cobalt ore essentially Stringers. 

similar to the main vein are found . Most of these are in association 
with the deposit described aboYe, but one decided stringer starts ft'Om 
the water's edge at about the same point as the main vei n and strikes 
due east with a vertical clip. This stringer reaches the considerable 
width of three inches in places, and has already been t raced 100 feet 
up the hill. 

At several points, also, along the water's edge and elsewhere on this Cobalt<bloom 

location, cobalt-bloom has been found in small quantities, all pointing 
to the remarkable dissemination of cobalt in thi vicini ty. 

The high rocky land on which the last described deposit is situated L~ttle ilver 

continues to the south and west along the shore of Cobalt lake. · It is mme. 
cut, however, by a deep ravine containing a Yery small creek which 
discharges into Cobalt lake at the bight of a small bay in the south-
east angle of the lake. On the northerly side of the escarpment caused 
by this ravine, and about fourteen chains from the water, occurs a 
third important mineral deposit. This mine is known locally as the 
'Little Silver, ' and is the property of Messrs. Ferland, Chambers & 
Co. , t he Haileybury Mining Co., which is also the owner of the 
'Cobalt Property.' 

The general trend of the Lluff is north and south ; straight up the 
side, almost ideal in its development, extends the vein, a distance of 
sixty-four feet. How far it extends below the level of the valley 
remains for development to reveal. The horizontal outcrop of the 
vein along the top of the hill, ·as well as its general strength, will be 
best seen by the following tabulation :-

From edge of bluff to top of bluff- the slope of the brow- 39 feet, 
striking about 80 degrees. 

At the top of the bluff the vein breaks into two portions, including Parting of the 
a lenticular space 37 feet long. One vein is 6 in. and the other 5 vein. 

in. wide. General strike, 78 degrees. Vein 9 in. wide for a distance 
of 15 ft. 6 in. at 80 degrees strike. 

At the eastern extremit-y of this portion the width increases to l ft . 
4 in. of vein and mineralized rock. Here a second division occurs, 
a stringer leading off at about 70 degrees, but the main vein continues 
at 80 degrees a distance of :n feet continuously traced. At this point 
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the stripping is done at intervals only, but numerous outcrops are to 
be seen for 150ft. farther. The vein does not pinch out here, however, 
but is merely covered by the heavy accumulation of soil not yet 
removed in the process of development. At a distance of about 70 
feet from the end of the last outcrop, a third bifurcation of the vein is 
observed, and very · rich ore is accumulated at the angle where the two 
components separate. 

Near the top of t.he bl uB:, the vein is from six to ten inches wide and 
is composed of a number of lenticular portions of harder matter separ
ated by bioom and native silver, the whole much decomposed. Ten 
feet down, the banded lenticular nature of the vein stuff gives place 
to 'a distinct bilateral vein, with the filling material reaching fmm both 
walls to an indistinct line in the centre. 

Description of Towards t~1e bottom of the bluff the distinct vein-like nature of the 
veiit. deposit is less pronounced. Here, where considerable opening up has been 

done, t.he vein stuff is less decomposed and is seen to consist of 
fine, granular smaltite mixed with the quartzite which forms the 
the country rock at this level. The vein shows lenticular masses of 
this ore, pinching out almost entirely in places. The fissure is by no 
means so clean cut as appears from an examination of the surface of 
the bluft~ but the ore seems to run in sheets, parting from the main 
vein at a low angle and either pinching or returning to the vein 
again, so as to enclose a lenticular portion of the country rock. As 
above stated, theae sheets of ore consist of fine, granular smaltite 
with rock matter. Almost invariably, each sheet is lined on both 
sides with a generous layer of native silver, which mineral also 
permeates the ot·e in small leaves and grains. On breaking down the 
bands of srnaltite, the silver is seen adhering to the wall rock in con
siderable sheets. A large amount of dirty fenuginous selvage matter 
is met with in many parts of the vein ; on assaying, this is found to be 
surprisingly rich in silver, running as high as 36 per cent. An aver
age of severa:l samples assayed in the laboratory of the University of 
Toronto gave 9,450 oz. per ton. The maximum width of the main vein, 
not all ore, however, is 1 ft. 5 in. 

Offshoot of 
the vein. 

About nine feet to the south of the main vein, a nanow seam of 
similar ore, rich in silver, is found. This nine feet has been removed 
in making an open cut in the side of the hill. The stringer seems 
to be nearing the vein, and is probably an extreme example of the 
habit of the vein to emb1·ace lenticular inclusions of the country rock. 

Although a large amount of cobalt is present in this pt·operty, it is 
to the silver that we must look for its greatest value. Assays of such 
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exceedingly rich material are not of any value, as uniform sampling is 
out of the question. Much material is extracted which can not run 
less than 70 or 80 per cent in silver; sorue of the poorest contains 
from 15 to 25 per cent of the precious metal. 

Loose silver ib common in immediate proximity to the vein; every Loo~e silver. 

depression in the rock on the top of the hill contains much free silver. 
The earth occupying these depressions is deemed by the owners of 
su fficient value to sa.ck and ship for treatment. A local process of 
washing is not satisfactory, as the flaky nature of the silver causes it 
to be borne away by a st.ream of water. 

There can be no doubt that a very valuable deposit of silver exists 
on this property, R. L. 404. The richness of the ore is established. 
The future value of the mine will depend more on the maintenance o£ 
strength in the vein than on the assay value of the ore. 

The H aileybury Mining Co. are now driving a tunnel into the bluff 
at the bottom of the hill. The ore taken out is to be sacked and 
shipped for treatment. 

It is considered advisable to quote here the results of assays given 
in Prof. Miller's report already cited. 

A ll the below mentioned samples are of the earthy, weathered ore Analyses. 

from the Little Silver mine. 

I 
I II I III IV 

---- -------·- --1- -
Sih·Pr .... ..... . .... .. ..... . ... 23 !l7 27 00 I 26 24 16 60 
Cobalt. . · · ·· · · · ·· .... . . ... . . . 2 85 2 80 I 8 34 3 91 
Nickel. .. ...... . ...... ..... .. . .. 0 97 1 00 

I 5 26 1 42 
Arsenic .. . . . . . . . . . .. . . .. . ..... .... . . . .. 18 30 Ul 30 13 28 19 79 

A short distance east of the vein the quartzite is seen to be highly 
impregnated with fine granular galena. This is at a level just below 
the contact with the conglomerate. It may throw some light on the 
origin of the sih·er t o note that this rock gave 1 oz. 5 d wt. 16 grs. 
to the ton. A~ the galena forms but a small portion of the material 
assayed, that mineral itself must be very rich in silver. 

Almost at the southern end of Cobalt lake, a little distance up the Darrah and 

easterly shore, is situate:! the Danagh and McKinley mine on location M_cKinley 
m1ne. 

J. S. 14. This valuable property was discovered by Messrs. Darragh 
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and McKinley, with whom became associated Mr. Anderson. The 
property was taken up in the names of these three men and a certain 
portion was subsequently sold to Mr. Gorman of Ottawa. The firm is 
now actively developing under the name of the 'Cobalt-Silver Mining 
Company. ' The main outcrops are situated in and along the side of a 
small blutr running parallel to the shore of the lake and about forty feet 
inland. Much local disturbance is evident in the immediate vicinity 
of the vein, including minor slipping of the rock and glacial disturb
ances. These effects have caused some trouble in getting down to a 
continuous vein, which has now happily been accomplished. The main 
vein runs almost due east and west, and is accompanied by many small 
stringers which caused considerable difficulty and annoyance in the 
exploi t ing of the property. It can serve no useful purpose now to 
describe the various stringers which were so anxiously watched du ring 
the early days of development. At present there seem to be three 
parallel veins of fairly constant strength, one four, one six and one 
seven inches in width, enclosing about twenty-two inches of ore, calcite 
and rock matter. This mineralized band has been traced abou t 250 feet. 
The ore is essentially smaltite with large amounts of native silver; of 
course, many other arsenides and sulphides, as well as native bismuth 
and considerable niccolite, occur. It is hoped that when t-he com
plete report is issued these mineral curiosit ies may be more fully dealt 
with. Here, for purely economic and practical purposes, it will suffice 
to co~sider the ore as consisting largely as above indicated. It will 
give a good general idea of the nature of the ore to quote again from 
the report of Professor Miller. 

'A sample of the ore, wbich weighed 151 oz. and showed native 
silver, together with smalt.ite and considerable cobalt-bloom, was found 
by Mr. Burrows to possess the following composit ion : 

Rih·er ... .... ... . .. .... .. .. .. ..... . .. .... . 
Cobalt . . . . . . . . ...... . . ........ . 
Nickel.. . . .. . . ... .. .. .. . . .... ..... . 
Arsenic. . . . . . . . . . . . . . . . . . . . . .. .. . .. . . . 
Sulphur ....... .. .. .. .. . ....... ...... . . .. 
Gold .. .. .. . . . . .. . .......... .. 
Iron .. . .. . . . . . ..... ....... . . . . . . .. . ... . . . 
Insoluble matter . . . . . . . . . . . . . . . . . . . . . 
U ndetermint'd, water, &c . . ... . . .. ... .. .. ... . . . 

P er cent. 
11 '10 
15'08 

5 ·5G 
-i!J 68 

2"55 
N one. 

6 "38 
5 50 
4"15 

100 ' 00 

As the work of development proceeds on this property the quantity 
of native silver obtained is astonishing. Until a statement is made by 
the owners the actuaf yield cannot even be estimated. Assay values 
mean little or nothing in a deposit where masses of si! ver of several 
pounds weight are constantly being encountered. (A specimen of 
smaltite, apparently devoid of si] ver, ga ve 26 oz. per ton.) 
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In the Darragh and McKinley mine the presence of considerable c 
calcite accompanying the ore suggests the manner of occurrence in the 
McMartin property. The character of the ore is also much the same 
except for the much greater predominance of niccolite in the McMartin 
vein. At the Darragh and McKinley the rock has been greatly 
fractured at the time of the formation of the fissure. 'Ihis is proved 
by the presence of a great number of stringers of calcite permeating · 
the rock in all directions near the vein. 

It is the intention of the owners to sink a small shaft on the most 
promising part of the outcrop and to ship the product for treatment. 

South and west of the railway and a few chains in from the corner Hudson's Bay 

of t.he lake, a claim has been located by the Temiskaming and Hudson's Co's claim. 

Bay Company. The prospect consists, at present, of a small crevice 
striking east and west with a vertical dip. Calcite is seen in the 
crevice, and also stains of cobalt-bl~.>om. Much work is necessary 
before any opinion can be passed as to the value of the deposit. 

Another very valuable property is J. B. VI.. situated near the J. B. VI 
north-west corner of Cobalt lake. The. outcrop is a few chains inland, claim. 

but in immediate proximity to the railway. The vein strikes E. 25° S., 
and has been traced about 250 feet. The maximum width of the vein 
is about eighteen inches, with seven or eight inches of solid ore. The 
ore is of much the same nature as in the Darragh and McKinley, con-

sisting of cobalt arsenides and a wonderful amount of native silver. 
A considerable amount of calcite vein-stuff accompanies the ore. To-
wards the westerly end, the vein is of less strength and seems to be 
less argentiferous. Reference was made above to the astonishing 
silver content of this vein. It is almost illipossible to speak of the 
percentage of silver raised, when slabs of an inch or more in thick-
ness and a square foot in extent are commonly met with, as well as 
great irregular knobs and masses in the calcite gangue and in the 
cobalt ore. 

This property is owned by Mr. W . G. Trethewey, who is erecting a 
substantial living house and who intends to put in a small boiler and 
pump to clear the mine and to work steam drills in sinking the' pro
}'osed shaft, which is to be carried down on the richest part of the vein. 

Other properties have been located in the district, but o;ly one Cross Lake 

requires note here, and that is a prospect belonging to Mr. Glenden- claim. 

ning, situated near Cross lake, to the eastward of the mines already 
16- A- 14 
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described. This prospect consists of a small vein of smaltite, the size 
of which has not yet been determined. 

Cobalt-bloom has been observed at many places throughout the 
region, and it is a reasonable assumption that other valuable proper
ties will be located as the region is more thoroughly prospected. At 
present the area known to produce cobalt and silver is rather small, 
being confined to the immediate vicinity of Cobalt lake. The extremes 
of even slight indica.tions do not reach a greater distance than from 
Cross lake to the Montreal river. (It is worthy of note that Prof. 
Miller has seen bloom to the north-west of New Liskeard.) 

I am indebted to Mr. J. W. Blair, O.L.S., of New Liskeard, for the 
following list of claims located in the vicinity of Cobalt lake, up to 
December l. This list does not include all the daims located, but 
only those regarded as presenting reasonable prospects. These are, in 
addition to those described in the text :-

J. B. 7, south of the Trethewey mine. 
Claim on lot 6, con. VI., Coleman (near Sasaganiga lake). 
Claim south-east and west of the McKinley and Darragh, J. B. 3. 
Claim on north-west corner of lot 2, con. IV<, Coleman. 
Claim on north-east corner of lot 3, con. IV., Coleman. 
Claim on south-west corner of lot 2, con. V., Coleman. 
Claim on north-east corner of lot 3, con. V., Coleman. (This 

location is said to present native silver occurring in the gabbro.) 

Claim on north-west corner of lot 2, con. V ., Coleman. 
Claim on south-west corner of lot 3, con. VI., Coleman. 
Claim on the south-east corner of lot 3, con. V I ., Coleman. 
Claim on lot 1, con. VI. (doubtfully reported). 
Claim in thfl centre of lot 2, con. V., Coleman. 
Galena on island in the east end of Gereau lake. 

Stated briefly, the geological formation of this region is a sAries of 
approximately horizontal sediments. Although minor exceptions may 
be found, these sediments consist of a series of fragmental matter 
modified by the action of water. The general, if not universal, 
sequence is, in ascending series, fine slate-like clastic rock ; medium
grained grit represented in places by quartzite : breccia-conglomerate. 
(Repetitions are known, and although the general sequence is as above, 
it is be!;t to consider the three as different phases of the same series.) 
The lower rock is dark or light gray to black in colour, vet·y fine
grained, reasonably hard, and weathers to a dirty white material with 
comparative rapidity. This rock passes into the second series without 
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abrupt change. In this region, a typical fine-grained ' quartzite'>~< is 
the most prevalent example. The upper rock is a strange mixture of 
rounded and angular fragmen ts of pre-existent material cemented in a 
matrix more or less comparable with the lowest member of the series. 
In this conglomerate are found rounded pieces of granite, felsite and 
many other acid rocks. Examples of the basic series of igneous rocks 
do occur, but much less frequently than the acid series. 

In addition to these crystalline rocks the fragments present examples 
of the fine-grained metamorphosed schists of an older formation. It 
is worthy of remark that these latter are more likely to be angular in 
Dutline than tht. igneous fragments. Until the rock sections are 
examined it would be premature to speak further of the petrography 
of the series. 

The age to be ascribed to this group of rocks and its position in the Ag~ of the 

complex formations constituting the most ancient rocks of the earth, rocl<s. 

is a matter to be approached with some hesitation. ·when the greatest 
authorities differ it is very difficult to decide on the proper nomencla-
ture, so that the present writer feels that it would not be out of place 
to point out the different waye of regarding the subject. 

The roC'ks near Cobalt lake are practically horizontal, but are bent 
into a number of low anticlines and synclines, the former of which by 
double plunging present flat-topped domes. Many magnificent expo
sures are seen in the rock-cuts along the railway from Cobalt lake to 
Montreal river. The sequence of the series is difficult to determine in 
these railway cuts, quartzite and conglomerate appearing in neighbour
ing cuts without any apparent relationship to each other. It would 
appear from some observations that repetitions occur, and that local 
conditions determine which should be at the bottom. In the great 
majority of cases, however, the slate is the foundation upon which 
rest conformably quartzite and then the breccia-conglomerate. This 
is well seen at the Little Silver mine, where the fine-grained rock at 
the bottom passes imperceptibly into the quar~zite, the whole forming 
a bed fort.y-two feet in thickness, which is covered by twenty-two feet 
of breccia-conglomerate to the top of the hill. The dip of these beds 
seems to be 0°-10° to the westward. 

At the Cobalt mine a distinct anticlinal dome is observed, the frac- Anticlinal 

tu ring of which, near the summit, is responsible for the existence of the dome. 

vein. The wall-rock belongs to the lower or middle member of the 
series, the upper having been removed by erosion. The conglomerate 

* This rock is popularly called 'quartzite,' owing to it macroscopic appearance. 
It weathers white, however, and doubtless contains much feldspar. 

16-A-14~ 
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does, however, occur on descending the hill; this is rendered possible 
by the decreasing dip of the rocks as the summit is receded from. 

The other mines do not exhibit the structure of the country as well 
as the two above cited, but the same series of rocks is exposed in each, 
with nothing to indicate, in any case, that the metallic matter shows 
a preference for a particular member of the series. 

Large masses of gabbro occur on the outskirts of the metalliferous 
region and even approach within short distances of the mines. Whether 
these masses have any connection with the deposition of the silver,. 
nickel and cobalt is 111erely a matter of conjecture. 

We have, then, a circumscribed area, characterb:ed as above, in which 
extremely valuable deposits are found; it is obviously of importance 
to trace this belt of rocks to its end, and thus ascertain the area in 
which a possibility exists of another series of deposits like that at 
Cobalt lake. By the direction of Dr. Bell, I left the immediate 
vicinity of the mines and spent the greater portion of the summer in 
working up the northerly extension of the silver and cobalt bearing 
seriet~. 

The metalliferous rocks are interrupted, to the north of the immed
iate region of productiveness, by masses of gabbro, limestone of 
the Niagara period, and a series of schists, the natm·e of which will be 
considered later. Following, or more or less interacting with, these 
interruptions lies the great mantle of clay which hides the rock for 
many miles to the north and west of lake Timiskaming. That the 
exposures of silver-bearing rock near Haileybury are actually continous 
to the northward is evidently not true, but that a great extent of 
precisely similar deposits stretches beyond the interruptions men
tioned above is a fact, hinted at in some earlier reports, but established 
beyond doubt by the investigations of last summer. 

Without going into details it may suffice for this report to state 
that the belt referred to extends in a somewhat narrow band from the 
outlet of Windigo lake in the township of Marter to the height-of
land north of Opazatica or Long lake. There is evidence that its 
trend there becomes more easterly and that it follows the great height
of-land ridge farther into Quebec. The south-easterly limit of the 
belt is approximately a line from the south end of Fish lake on the 
international boundary to a little beyon::l the north-east angle of the 
township of Ingram. The extension of this line to th11 north-east 
will be found to impinge on the shore of Opazatica lake near the 
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northern end. This is in accordance with the facts. Here, however, 
as already observed, the tendency of the belt is to turn eastward and 
it swings off in that direction, following the great hills of bhe height-of
land. The north-western limit, stated in the same rough way, extends 
from the centre of the township of Marter to the north-east angle of 
Larder or Present lake, thence to the south shore of Labyrinth lake, 
then swinging east and south, it crops out on Island lake, and con
tinues westward along the northern flank along the height-of-land 
idge. The further extension of the formations eastward was not 

examined, beyond a mile or two by overland trips. That similar rocks 
Crop out still farther east is seen in the following note from the Sum
mary Report of Mr. J. F. E. J ohnston for 1901 : 'On an island at 
a quarter of a mile from the inlet, a volcanic breccia is exposed, con
taining slate pebbles, pyrite and a pseudomorph, probably siderite 
after pyrite.' This is on lake Lois, about thirty miles north and east of 
Island lake, but along the height-of-land ridge, which bends quickly to 
the north a short distance east of Island lake. It is also interesting 
to note that Mr. J ohnston does not again mention either breccia. or 
slate in any amount until he reaches the west shore of Kekeko lake. 
This lake comes close to the height-of-land east of the north end of 
Opazatica lake. I would conclude from Mr. J ohnston's observations 
that the belt of rocks in which we are interested extends as a narrow 
elevated belt approximating to the height-of-land at lP.ast aS" far as 
Lake Lois. 

· Breccia-conglomerate has been reported on Kenogami lake by Mr. Breccia-con 

Wilson, Mr. Bolton and Mr. Kerr; according to the last named it over- glomera l e 

lies Keewatin rocks, tilted at high angles. Our work on the north 
branch of the Blanche shows that the conglomerates of Kenogami 
lake are not continuous with those of Lake Present but that the two 
areas are separated by Keewatin rocks. Northward from Kenogami 
lake Mr. Wilson reports conglomerates across the height-of-land to 
Kekekdo lake. That these rocks are of the same age as the silver 
series is undoubtedly true; that they are as likely to hold silver as the 
Haileybury rocks is probably not so certain, as their slight extent and 
somewhat disturbed condition show different physical conditions. 
Between the Blanche and the Montreal rivers, a large area of gneiss 
occurs towards the north part of the region examined. The southern 
part shows Lower Huronian rocks and large masses of eruptive. That 
the upper series comes in here is probablP., though the work of the 
summer revealed nothing of their extent. On lots 5 and 10 in the 
township of Beauchamp rather clastic looking rocks were seen, as well 
as large boulders of conglomerate. Also, on lot 5 in the IV concession 
of Henwood, was seen a gritty sandstone belonging to some upper 
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series but not necessarily to the group exhibited at Haileybury. Th!:! 
region is covered by clay, and these outcrops are far apart a.nd of lim
ited extent. All the other isolated outcrops encountered are of basic 
eruptive. The~e is no doubt that some upper clastic rocks occur in this 
section, but having abandoned my camp, and being pressed for time, 
I was una.ble to penetr1>te far beyond the limits of the roads. I con
sider that a close examination of the westerly parts of the townships 
of Henwood, Cane and Bryce might reveal rocks of the silver series. 

' White river. The White river is a stream of considerable size, discharging into 

East branch. 

Lake Timiskaming by several channels (chenaux). The average width 
near the mouth is from two to three chains. The waters are decidedly 
muddy : hence the name of the stream. The matter suspended in the 
water is chiefly clay derived from the erosion of the extensive agricul
tural areas of which this river is the chief drainage agent. Small 
steamers ply as far as Tomstown, the pioneer village about twenty 
miles up. During high water the navigation is easy fot· these litt le 
vessels, but some difficulty is experienced from sand bars below Toms
town during the periods of drought. No rock is exposed on the river 
thus far, but rough morainic hills are rather conspicuous, and it is 
worthy of note that huge boulders of the breccia-conglomerate are to 
be seen in these drift deposits. About two miles above Tomstown the 
first rock is encountered in the form of a narrow point on the west 
side. Macroscopically, t.he rock appears to be a diabase with very 
white feldspar. The White river is an almost ideal drainage system, 
branching as it does into a number of symmetrical tributaries. This 
is seen a few miles above the rock referred to. The most easterly 
branch is known as the Abitibi branch or East branch ; the former 
name is given to it owing to the fact that a canoe route exists via this 
stream to Abitibi lake. 

The central stream is known as the north branch. This member 
divides into two a short distance above its confluence with the most 
westerly or south branch. The south branch drains a large area to 
the west, and north-west and also, by a minor tributary, the south-west 
or Jean Baptiste branch, stretches into the south-west. 

Abitibi branch-The east branch shows much more current than 
the main stream and is more crooked t-han is indicated on the Ontario 
township plans. Extensive scarped banks of stratified post-glacial 
clay are exposed at many points. This stream flows from Windigo 
lake. At its head is a portage of a mile and a half, and two small 
ones occur below. At the lower portage an exposure of fine-grained 
compact gray clastic is seen. 
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On approaching the long portage more exposures of a similar rock 
are observed. A somewhat lighter colour and more quartzose appear
ance are presented and a careful search revealed som13 small granitic 
pebbles in the rock (a little higher up, large ones occur). About twenty 
chains above the foot of the long porhge a picturesque fall is seen, where 
the river drops vertically about fifteen feet. The rock is a breccia
conglomerate with large (as much as five feet in diameter) fragments 
of granite and other rocks. The whole is distinctly stratified, layers, 
in which are many large fragments, being sharply interstratified with 
beds in which are none. Above this fall are a flat table-like surface and 
a second cascade of two feet, over a coarse clastic layer of rock, in which 
however no large fr·agments occur. · We have, in these rocks, the first 
and only outcrop of the silver-be!tring wcks to be met with on the 
White river proper. 

A somewhat different rock 1s seen towards the eastern end of the Wendigolake. 

long portage. It is doubtfully clastic in origin and not exactly com-
parable with the rocks at the falls.* Darker and lighter bands occur 
in a very ~rregular manner, while the whole is traversed by numerous 
stringers of quartz. The same rock is seen on the south-west angle of 
Wendigo lake and continues southward along the eastern town-line of 
Marter to about the middle of Con. II, where it is cut off by a huge 
mass of gabbro. South of this point the rock is hidden by drift. To 
the south-eastward, however, other rocks occur which will be noted 
later. 

Hills of from 150 to 200ft. elevation occur on both sides of vVendigo Order of the 

lake. The rocks exposed consist of fine slate-like examples, quartzite rocks. 

passing into graywacke and breccia-conglomerate. On the small lakes 
south of Wendigo the same thing is seen, while some of the islands 
show gabbro, and a large mass of gabbro occurs farther south, as al ready 
indicated. At the narrows, towards the eastern end of W endigo lake, 
one of these hills was ascended, and the following order was noted :-

Rock at bottom, a fine chocolate-coloured slate, ferruginous in places, 
54ft. 

Hard fine-grained clastic rock, quartzite or graywacke, 10ft. 

Slaty rock like that at bottom, 26 ft. 

Fine to coarse quartzite passing into grit, and at the top, into a 
distinct breccia-conglomerate, 90 ft. 

*This rock may be of the older series. A microscopic examination will reveal 
its nature. 
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Raven lake. From W endigo lake a chain of small lakes leads in a north-easterly 
direction to Raven lake on the interprovincial boundary. A high 
ridge follows the southerly side of this chain of lakes, and a less 
pronounced ridge the northerly. The southerly ridge was ascended 
at several points and, universally, the same succession of rocks was 
revealed, roughly, slate, quartzite or grit conglomerate in ascending 
series. All these rocks dip away from the lakes, i e., south.easterly at a 
low angle. The northerly ridge is less constant in its petrographic 
expression but consists essentially of the same series, though more broken 
and injected by later eruptions of diorite, etc. Veins of quartz occur 
in this fractured zone. No very rich examples were collected but 
several specimens yielded good traces of gold. (It is possible we are 
on the border of the Keewatin hera ) 

Lizard lake. Raven lake makes a sharp turn to the southward at a point about 
half way down. The series of slates and conglomerates follow the 
shores, and on this lake as well as on Fish lake farther south, still dip 
away from the lakes, in this case to the south-west. These rocks con
tinue southward until cut off by the granitP. mass of Lizard lake· 
The Haileybury rocks were observed to be folded into low domes or 
doubly plunging anticlines. The same thing on a larger scale is seen 
here, but the anticlines have fractured. The two strings of small 
lakes occupy the axes of two anticlinei> which originally converged to 
a V shaped point near the present position of Raven lake. Lateral 
cracks have given origin to the steep lake valleys observed at several 
points, especially along the southerly side of the long chain of small 
lakes. 

L k P t 
Lake Present discharges into Raven lake by a considerable stream, 

a e resen . 
entering the latter lake near its outlet. On this river the same 
series of rocks are exposed, and on Lake Present they occur along the 
east shore, and on the south side of the north-east arm. The northern 
side of this arm shows sericitic schists, etc. Slates and conglomerates 
also occur on the point stretching into the lake from the north shore. 
Certain of the islands in the southern part of the lake are likewise 
composed of these rocks. The rest of the shore presents rocks 
which I am disposed to separate from the even-bedded upper series, 
and classify as Keewatin. These rocks are chiefly altered acid and 
basic eruptives, but, in the field, showing more fracturing and being 
more injected with quartz stringers. 

North ward, from Lake Present, a series of small lakes leads to 
Beaver Ho•1se H 1 k 1 h t f lake. Beaver ouse a e, a ong narrow s ee o water 

S-shaped manner a distance of about twelve miles. 
stretching in an 

Over practically 
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all this region, i.e., from the slates of Lake Present to the extremity 
of Beaver House lake, the rocks are more or less alike, consisting of 
hard greenish-gray quartz schists (altered acid rocks), belts of diorite 
and dioritic schists, rusty dolomitic rocks and sericitic schists. Many 
belts of beautiful porphyry cut through the series._ On the third small 
lake, north of Lake Present (Lake Malone), are highly ferruginous 
schists, with an average strike of W. 30° N ., and a dip of 30° to the 
northward. On a small island in the lake the dip is reversed to 80° S. 
while the strike remains the same. Here the slaty rock becomes 
highly charged with magnetite, but, as fat· as present indications show, 
no economic deposit is disclosed. This deposit would appear to be an 
easterly extension of the iron range in the township of Boston. On 
t he fifth small lake north of Lake Present, a slight exposure of con
glomerate should be noted. This occurs on an island near the eastern 
end of the lake. Among the pebbles enclosed in the dark gray matrix 
were noted jasper, granite, gray schist, felsites, etc. The whole is 
somewhat stretched and shows evidence of much alteration. The sur
rounding rocks are all green fissile schists. It would seem justifiable 
to regard the small exposure of conglomerate as merely an outlier of the 
upper series. 

Throughout this region the soil is sand and gravel, no considerable Soil. 

amount of clay having been observed since entering W endigo lake. 
The timber is, for the most part, small, and not comparable with that 
observed on the lower parts of the White river. 

'l'he north branch of the White river breaks out of the southern end Jean Petit 

of Beaver House lake in a small falls over rusty and dolomitic rocks. mine. 

These rocks, with some fissile, sericitic schists and altered diorites, are 
the only examples seen, with the exception of a small exposure of 
c rushed conglomerate, just above the point where the third small 
lake north of Lake Present (Lake Malone) makes its ~ay, by a 
short narrows, into the north branch. A short di~tance north 
of the north boundary of the township of Oatharine, a trail leads 
off on the west side to the Jean Petit copper mine. The rock at the 
mine seems to be a basic eruptive, but bands of an acid nature striking 
W. 30° N. occur close to the deposit on the north side. Farther to the 
north the basic rock occurs again. Both calcite and quartz, particu-
larly the former, occur in the fissure, with a considerable amount of 
copper pyrites. The condition of the property does not permit of any 
opinion as to its value. Similar occurrences of copper pyrites were 
noted at several places in this district. On the west side of the river, 
a t the northern boundary of Oatherine, and at a height of 100 feet 
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above the water, sericitic schists are exposed. 
seams occur in the rock, and the region should 
(Strike, W. lOo N., Dip, verti.:al). 

Many bedded quartz 
be worth prospecting. 

Navigation. Although interrupted by a few short portages, the navigation to 

Tomstown to 
Lake Timis
kaming. 

this point from Beaver House lake is fairly easy; below, however, 
the stream passes between high and rocky hills, rendering it very swift 
and producing long rough rapids. Just east of the river, on Con. II 
Catherine, the ridge was again ascended in order to examine the outcrop 
of rock. The lower part of the hill is diorite that seems to show 
quartzose schists overlying it. All is much mixed, however, and the 
whole hill is mostly of eruptive origin. A remarkable dike of beautiful 
porphyritic diorite cross~s the country in a direction N. 30° E. 

Below the long rapids, several portages are encountered past rather 
abrupt falls; the longest is the Sand Hill portage, of 1300 paces, over 
a high hill on the east side. Fall is 162 ft. aneroid. Elevation of 
summit of hill 216 ft. Rock is fine-grained diorite, well glaciated. 

Having thus established the western limits of the U ppet· Huronian 
belt, I was very anxious to fitld its southern boundary in the region to 
the east of Tomstown. This section is inaccessible to a canoe ; it was, 
therefore, decided to make an overland expedition eastward from Toms
town and down the provincial boundary to Lake Timiskaming. Clay soil 
and alternating stretches of large and small timber continue to near 
the eastern boundary of Ingram, where a large swamp is encountered. 
This swamp continues to the southward as far as the boundary of the 
township. On meeting the surveyors engaged on the township 
of Pense, we altered our route and went a half mile along Con. 
II. of the new township. Soon, the country rises out of the big 
swamp, and a hill of rough eruptive (gabbro) is encountered
It is a possible assumption that this hill represents the gabbro 
mass seen south of Wendigo lake, which would thus seem to have a 
south-easterly trflnd. Again we turned south and proceeded along 
the northern line of Brethour to the boundary of the province. No 
rock was encountered, a heavy mantle of clay covering the whole 
region. This clay area is deeply dissected by ravines, rendering it very 
rough for agricultural purposes. Good timber is almost continuous. 
One half mile south of Ingram, and a little east of the boundary, the 
first rock is encountered ; this is a dark gray micaceous schist striking 
N. 5o W. The schi<>t is mixed with a massive basic rock and crossed 
by an 18 in. dike of felsite striking N. 70o E. This felsite seems to 
pinch out in the schist to the westward and to pass into an area of 
white granite to the east. It may be that this granite is continuous 
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with the mass of similar rock encountered on Lizard lake. Between 
this point and the crossing of Wright's creek, several exposures are 
seen of the white granite and the dark schist, with a persistent strike 
a little west of north. Southward from here, no more granite is 
met but, at the bridge on Wright's creek, near the boundary, 
the mica-schist comes in strong and continues for some miles down 
the river. (Seen near post at Lots 9 & 10 Con. II & Ill Brethour). 
At certain places, where the lumbet·men have conducted some operations• 
this mica·schist is seen to advantage. When fresh, it has a somewhat 
blue colour, and shows a glistening surface on the planes of parting. 
It is a .distinct and well-defined rock in the field and has not been 
previously mentioned in these notes, but its occurrence will be referred 
to again. No other exposures of rock are seen to the shore of Lake 
Timiskaming. 

From the head of uninterrupted navigation on the Quinze river, a M icaceous 

road known as Klock's road leads to Lac des Quinze. Along this road rocks. 

are exposed rocks comparable with the above described mica-schist. 
In places, the micaceous structure is not »O apparent and the rock 
resembles a graywacke. The strike is, at first, a little west of north, 
but towards the granitic contact to the eastward, it swings around to 
a direction nearly east and west. The same series of rocks crosses the 
Quinze river and crops out at many places, particularly at the rapids 
and fall s. A glance at the map will show that granites and gneisses 
cut off this rock about half way across Klock's road. They cont inue 
along Quinze lake and follow the lakes of the Abitibi route to a 
point rathe~ more than half way up Opazatica lake. Here we find 
the outcrops of a dark gray rock, which becomes schistose and mica-
ceous in places, increasing in this pecnliarity towards the north.* 

At the north end of Opazatica, the da rk micaceous schist-like rock 
strikes 70-SOoeast of north and dips at varying angles to the northward. 
I f~;el assut·ed, as far as macroscopie examination and the relations in 
the field are concerned, that the rocks at Wright's creek, on !\Jock's 
road, on the Quinze and on Lake Opazatica are the same. The whole 
probably belong to the lower set·ies for they are certainly not at all 
comparable with the silver-bearing rocks. Their origin is probably 
eruptive and they are associated with eruptives at many places, notably 
near the first outcrop on the east side of Opazatica lake. The develop
ment of schistosity and the production of mica would seem to be the 
result of alteration and dynamic forces. 

*A section of the massive parts of this rock points to a distinctly eruptive origin. 
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Conglomerate The conglomerate of the Upper Huronian over lies this :secondary 
mica schist unconformably at the head of Opazatica lake. West ward, 
the conglomerate rises immediately into hills and seems to lie 
on the flank of a large mass of fine, greenish, quartzose rock, 
which crops out at the north end of Opazatica portage and on the 
small lake to the north. Over the height-of-land portage a more 
variegated example is seen. On the point on the east side of the little 
lake above, a more whitish variety crops out, while on the point at the 
north end of the lake a gabbro occurs, which also shows at the narrows 
to Island lake. Along the south and east shore of Island lake, the fine, 
greenish rock is overlain in places by conglomerate. In this •vicinity, 
immediately inland from the water, the country rises into high hills : 
some of these were ascended and, in nearly every instance, showed the 
same sequence of rocks as exhibited on the Raven lake chain, namely, 
slate, quartzite and breccia-conglomerate. Just south of Labyrinth 
lake is a hill of 350 feet presenting the typical series. The Devil's 
Swinging hills, south and east of Island lake, show the conglomerate, 
but the quartzite is more extensively developed. The elevation is 7 60 
feet above Island lake. The great height-of-land ridge, with an eleva
-tion of .550 feet, stretches to the eastward and presents precisely 
the same series. 

Chaminiss 
hill. 

Just east of the.provincial boundary, and a few miles south of 
Labyrinth lake, is a remarkable fiat-topped hill, known to the Indians . 
as Chaminiss. This hill is a very conspicuous object in the region, 
being visible from Lake Abitibi on the north and from Lake Temagami 
(information from Indians 1) on the south. A special expedition was 
made to this hill, as it was hoped that its perpendicular sides would 
furnish an excellent section of these upper rocks. In this we were 
not disappointedias will be seen from the following notes :-

The total height of the mountain above Lake Present is 756 feet 
(aneroid). The lowest rock is a remarkably fine-grai11ed slate-like sub
stance, no doubt a fine mud or ash rock; it weathers whitish and soft, 
although fresh surfaces are hard and almost flint-like in their nature 
(315 feet). This is followed by 135 feet of quartzite passing into grit. 
On the top of all are about 100feetof preccia-conglomerate. We have 
therefore, a vertical section of 550 feet exhibiting the rock in the 
sequence to which we have already become accustomed. Close to 
Mount Chaminiss, towards the south-west, is a great ridge, some 600 
feP.t high, which forms the divide between Raven lake and Lake Pre
sent ; on its northerly side is a flanking hill of less elevation. Both 
these likewise show the same succession of rocks. 
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A magnificent view of the structure of the country and the topo
graphy of the t:egion is obtained from this elevation. An account of 
this must be reserved for the final report. 

The shores of Island lake, as well as those of Labyrin th lake and the Diorites. 

lake to the east of Island lake, show the fine-grained greenish to bluish 
rock passing into diorites towards the north. In places, the greenish 
rock shc.ws signs of fracturing and recewentation (autoclastic). This 
rock is much like the lowest member of the Upper R uronian series 
but it lacks the even bedding, is more injected with diorites, and 
shows spheroidal weathering in many places. Awaiting the examina-
tion of sections I am disposed to place it with the lower series. 

The South Branch of the WAite River.---This stream enters the main South branch 
. l d " b l Ab" .b. b l A f h of Wh ' t nvera s wrt 1stance a ove t1e 1t1 1 ranc1. s ar as t e con- rive 

fluence of the south-west branch the stream flows between banks of 
stratified clay rising to considerable altitudes. The current is strong, 
and, in low water, difficult of navigation, owing to the presence of 
great numbers of " snags." Just above the mouth of the south-west 
branch, in Lot 10 Con. IV, Evanturel, a series of flat rapids, over lime
stone, occurs and continues as far as the line between Lots 10 and 11 . 
This limestone is of Niagara age, and is not rich in fossils. Enough 
were collected, however, to permit of its identification. Subsequent 
work proved that the limestone is continuous with the mass fonning 
W abi point on Lake Timiskaming. Just above the limestone, expos
ures of a dark gray rock are seen. At the Clay falls, which immedia
tely follow, these are seen to be mixed with basic eruptives. The 
portage is on the northerly side, is a mile and a quarter long, and 
shows an elevation of ~25 feet above its foot. The actual fall in the 
river is 180 feet (aneroid). Gray schist and eruptives occur above, and 
the former is seen to be baked, at its contact, with the injected rock. 
All the way across the township of Dack, as far as the point where the 
river breaks out of Long lake, in Lot 10 Con. IV, the prevailing rocks 
are eruptives, presumably diabases, which are associated with dark 
gray as well as sericitic schists. Several falls and short portages occur 
on thi'! stretch. 

At the portage into Long lake very coarse diorit&, passing into Long Lake 

amphibolite, occurs. Along the lake as far as the turn in Lot 7 Con. portage. 

III Robillard, the outcrops consist of diabases and diorites in various 
degrees of texture. The bend in the lake is occasioned by a great 
ridge of diabase following the westerly shore and extending a distance 
of about two miles westward. The rock approaches close to the shore 
in Lot 8 Con. Il Robillard, where it forms precipitous cliffs. This 
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ridge continues to the north-west the full length of Long lake but is 
cut off by gneisses in the fifth concession of Truax. The gneiss is 
exposed on the narrows to the next lake above (Kenogami Jiging, ) 
but is not seen again at the water'8 edge the full length of the chain 
of lakes, or on the river above; as far as travelled. Expeditions, both 
east and west, revealed nothing but gneisses, exposures of which were 
encountered at many points e. g. on the south half of Lot 4 Con. V 
Sharpe, on the north half of Lot 4 Con. IV Sharpe, on the north 
half of Lot 3 Con. IV Sharpe, on the south half of Lot 3 Con. V 
Sharpe, and on the south half of Lot 1 Con. V Sharpe. · No further 
rock is exposed for six miles westward. Towards the head of the last 
lake (Cushong) the soil, which has been excellent all along the river 
and lakes, begins to give place to sand, and, on entering Gross, heavy 
deposits of sand cover the country. 

Council creek. A canoe route leaves the White river a couple of miles above the 
head of Cushong. The first portage is upwards of two miles long, over 
sand plains, and several other long portages connect shallow muddy 
lakes, which finally bring us to a stream flowing into the Montreal 
river. The navigation of this creek is hard, almost impossible in low 
water, so that another loni( portage is necessary to reach the mouth of 
the creek near its confluence. This stream is known as Council creek 
and enters the Montl'eal river near Indian chute. On this route 
no rock, except gneiss, was seen. The soil is all sandy and the tim
ber for the most part small. The portages a:r;e but little used and are 

Moose p!<;nti- difficult to find. In ten year's experience in northern Ontario I have 
ful. never seen a region where moose are so plentiful as around the small 

lakes on this route. The muddy shores are so tramped in places as 
to resemble cattle yards. 

A strip of about ten miles in width to the south of the section 
afforded by this canoe route was not examined. The country here 
seems to be very rocky. Towards the eastern edge of this strip occa
sional outcrops of rocks were observed in the fine agricultural regions 
of Hudson, Henwood, Kearns, Beauchamp and Bryce. The exposures 
were for the most part gabbro, but a rock ressembling the upper series 
was seen associated with large boulders of undoubted conglomerate 
on Lots 5 and 10, in Con. VI of Beauchamp. Also, a coarse, gritty 
sandstone of some upper series (not necessarily the silver-bearing 
rocks) outcrops in hills of considerable height, with a good vertical 
exposure on Lot 5, Con. IV Hen wood. That rocks of the upper &eries 
occur in this region is undoubted; owing to reasons already stated, I 
was unable to further investigate them. The less easily accessible 
parts of Hen wood, Bryce, Beauchamp and Cane are worthy of further 
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investigation. The present writer is confident that interesting rocks 
()f a later age than the lower Huronian lie between the agricultural 
lands and the gabbro ridges to the west. 

On Lot 3, Con. V Hudson, even-bedded ferruginous slates occur, on F erruginous 

h . h . . l . h b 1 d Th k . slates. w re mmmg c arms ave een ocate . ese roe s contmue west-
ward as a ridge, until they reach a considerable elevation, with a fine 
vertical exposure on Lot 9 Con. Ill Hudson. Here they are cut off 
by gabbro which entirely surrounds Twin lakes in the south-wei!t 
corner of the township. Gabbro also breaks through these slates 
towards the south and east of the place where they are first mentioned. 
The ferruginous slates probably form part of the slaty series of the 
Upper Huronian, for very similar rocks were observed intimately 
associated with the common slate-like variety on the hills south of 
Windigo lake. 

NORTH BRANCH OF 'fHE BLANCHE RIVER ROUTE TO ROUND LAKE. 

The stream flowing from Round lake joins ~he main north branch Round lake. 

just below the high falls at. the sand hill portage. The current is not 
excessive, but the navigation is rather difficult on account of a number 
of small falls and rapids which necessitate portages. Round lake is a 
very beautiful sheet of water with picturesque sandy beaches, in sharp 
contrast to most of the lakes of the region. Gneissoid rocks occupy the 
south and west shores, while altereddiorites and nearly vertical schists 
occur on the east side. The river above B.ound lake lies in a low area; 
its current is slight and its shores muddy. Excellent agricultural land· 
is found in this region. 

On Kenogami lake the prevailing rocks are Lower Huronian schists Kenogami 

with altered diorites, etc. Towards the eastern end are outcrops of lake. 

conglomerate associat-ed with slaty rocks comparable with the series at 
Cobalt lake. These may be regarded as outliers of the lJpper Huron-
ian series. 

The township of Boston, lying to the east and north of Round lake, B~ston town-
. · · f h d' f h · shlp. ts becommg Important on account o t e rscovery o t e rron range 
rocks. Ferruginous members of the Lower Huronian series form a 
sort of crescent, crossing the township about the middle, with the 
horns pointing towards the two northern angles. Several outliers of 
the upper series are seen in different parts of the township. 

On the iron range in Boston many claims have been located, and 
some also in the north-east corner of the township of Otto. A sample 
of ore from this locality is. ~aid to have yielded forty-five per cent iron. 
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At the point where Bos~on creek crosses the line between Boston and 
Otto, impure iron ore has been discovered. 

The occurrence of nickel, cobalt and silver has <tlready been as 
fully dealt with as the nature of this report requires. Copper also 
occurs in many parts of the region, both in the vicinity of the mines 
at Cobalt lake and at various points along the north branch in the 
townships of Catharine and Marter. The most important show of 
copper pyrites is at the Jean Petit mine, already described. On 
Beaver House lake also, copper pyrites in quartz has been discovered 
in several places. None of the shows are promising. From the wide 
dissemination ot copper t here is a reasonable hope that a workable 
deposit may yet be discovered. 

As far as I am aware no gold excitement has ever disturbed the 
calm of this particular region ; nevertheless, quartz veins carrying gold 
were located during the summer along the string of lakes stretching 
from W indigo lake to Raven lake. As already stated, the upper rocks 
occupy the south sho~s of all these little lakes, but the northern 
shores are only in part covered by typical clastics of the upper series. 
Diorites and other rocks disturb the even-bedded clastics along the 
northern shores. Many quartz veins intersect the whole assemblage, 
and traces of gold were found in several samples. I consider this 
region well worth prospecting for gold. The same remark is true of 
the high hills along the north branch of the Blanche in the township of 
Catharine. 

The iron range rocks in Boston and on Malone lake may yet yield 
mines of importance; but their productiveness is not yet proved. 

The pine has been cut over practically t.he whole of the territory 
examined, but spruce, balsam, birch and poplar still remain .. 
As elsewhere in northern Ontario, forest fires have destroyed 
extensive areas. Particularly may be mentioned the region immedi, 
ately around the mouth of the Blanche, the sand plains around Lake 
Cushong stretching almost to the Montreal river, and portions of the. 
territory north of the south branch of the Blanche. 

Besides the common trees of northern Ontario already enumerated, 
some species are met with expressive of the fact that we are here on 
the border land of the hard-wood belt. A grove of maple is seen near 
the mrmth of the Blanche, and American elm is met with, in patches, 
over nearly the whole region. Black ash, also, is a common tree along 
many of the rivers. 

• 
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Numerous excellent water powers exist on the different branches of 
th() Blanche. At Sand hill portage on the north branch, a vertical fall 
of about thirty feet affords an excellent location for a generating plant 
Some of the waterfalls on the South branch have been recently exam
ined by Mr. W. J. Blair, O.L.S., who has kindly communicated his 
results to me. 

' 
At average low water the high falls near the border of Dack and Falls at Dack. 

Evanturel are estimated to be able to yield 2000 horse power. In this 
fall are three, cascades of 55!, 38 and 28 feet respectively. This makes 
a fall of 121! feet. The elevation recorded by aneroid was 180 feet. 
Part of this difference is accounted for by the rapids between the cas
cade<, but the aneroid reading is probably somewhat too high. 

The falls below Sunday creek, on Lot 7 Con. IV Dack are estimated Sunday creek 

to be able to furnish 450 horse power continuously. falls.] 

In the light of recent developments it is impossible to close this Agriculture. 

report without some comment on the agricultural possibilities of the 
region. A great mantle of evenly stratified clay overlies a large por-
tion of the region examined, but it by no means covers all the 
townships surveyed. Making allowance for sand plains and outcrops 
of rock, the general boundaries of the clay land, as far as Ontario is 
concerned, are roughly as follows :-West of a line drawn from the 
north-east corner of Brethour to the north-e::.st corner of Otto, and east 
of a line from Kenogami lake to the head of Lake Cushong and thence 
to the south-east corner of the township of Bucke. The soil is a fine 
white clay devoid of stones, but lacking in vegetable mould. Farmers 
working in the section inform me that the best results from such land 
can be expected only after the soil has been well worked for several 
years. While some good crops were observed, especially of peas and 
clover, the writer was much disappointed in the appearance of many 
of the fields examined. The best results seem to be obtained where 
the more extensive clearing is done and there can be little doubt that, 
when the region is all cleared, conditions will set in which cannot fail 
to result happily for the cause of agriculture. 

RAISED SHORELINES ALONG THE BLUE MouNTAIN EscARPMEN'r. 

By Mr. A. F. Ht~nter. 

On October 25, I began the work of tracing the ancient high level Introduction. 

shorelines along the flanks of the Blue mountain escarpment, south of 
Georgian bay, and continued the investigation as long as the weather 

16-A- 15 
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permitted. During the time I was thus employed I tmversed the 
district from Orangeville northward to Thorn bury. 

The straight course of the escarpment, extending about N . W. by N. 
from the head of the N ottawasaga valley for many miles up the Bruce 
peninsula, is one of its most noteworthy features. Its face, however, 
is not perfectly straight. At nearly regular intervals, there are trans
verse valleys, some of them as much as ten miles deep, set into its 
face, not at right angles to the course of the escarpment as one might 
expect, but at an angle of about sixty degrees. This phenomenon 
present'! no difficulty, as, on inspection, the projecting ridges dividing 
the transverse valleys are seen to have the N.E. by N. direction of 
the primary rock ridges commonly observed over the easterly or 
Laurentian p~trts of Canada. Accordingly, the so-called escarpment 
is really a series of niches into the edge of the Niagara limestone and 
the underlying formations which form the tableland of western 
Ontario. In each of these transverse valleys the springs and rainfall 
form a considerable stream. The rivers thus formed, in the district I 
examined (proceeding southward from Georgian bay), are as follows; 
Silver creek, Pretty and Batteau rivet·s, with the several arms of the 
Nottawasaga, namely: Noisy, Mad, Pine, Boyne, Twenty-Four and 
Nottawasaga (main branch) rivers, and finally the H umber river. 

Throughout these valleys there are well developed terraces or benches 
from which it is evident the valleys are not the work of erosion in 
recent geological times. Erosion only of the loose materials of tho 
terraces has taken place in recent times ; and even this is not general, 
but may be seen only where the conditions for erosion are favourable. 
As the terraces from the lake shore pass uninterruptedly to every trans
verse valley without change in character, the latter were evidently 
bays in the period of submergence. The shape of t he rocky face has 
therefore changed but little, remaining substantially the same as before 
the submergence. The surface features of the district are entirely 
due to denudation and subsequent erosion of the loose materials, not 
to glacial action, the terraces referred to and shorelines having been 
formed since the so-called glacial period. 

Shore cuttings are to be seen here and there, at every thirty or forty 
feet of altitude; b!lt there are a few broad terraces more conspicuous 
than the others and evidently denoting distinct epochs. Each of these 
broad terraces represents a period of strong activity, or one of station
ary condition of the surface of the water body, or perhaps both. 
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For the greater part of the distance under consideration, the Algon- Algon.quin 
. h l' f th b f h . . d A 'l f shorelme. qum s ore me orms e ase o t e nsmg groun . m1 e west o 

Kirkville it becomes substantially the base of the mountain or preci
pitous edge of the tableland, which here approaches closely to Georg
ian bay. In the territory examined, I found the altitude of the 
Algonquin varied considerably. Near Oraigleitb, it is 790 feet; near 
Stayner, 765 feet; and at Beeton, near the head of the Nottawasaga 
valley, about 7 40 fee t. Its deformation is therefore considerable, the 
dip to the south-east being as much as two feet per mile in some places. 
Along t.he easterly side of the Nottawasaga, it dips at the same rate 
towards the !>outh-west. That is to say, its deformation is similar on 
the two sides of the valley, viz., a dip into the valley from the height 
in front of the main basin of the Georgian bay. From this circum
stance I conclu;le that the deformation of the Algonquin shoreline in 
the valley is a local phenomenon, and not the result of any general 
earth movement, but an effect of sagging or collapse of the loose 
materials of drift toward the head of the valley. In those parts, we 
know, from operations connected with the sinking of artesian wells, 
that the drift deposits are about ~50 feet thick. Our conclusion as to 
the cause of t he deformation of the shoreline is further confirmed by 
the fact that the strong, high terrace at 1,430 feet along the rocky 
shelves of the escarpment, where the drift deposits are comparatively 
shallow, is substantially horizontal, without uplift or subsidence of 
any appreciable amount. 

The next shoreline above the Algonquin, worthy of attention is one Second 

about 180 feet higher. Its deformation, as one proceeds up the valley, shoreline. 

is equal to, or pet·haps a little greater than, that of the Algonquin 
itself. 

The next important terrace in ascending order is ab'out 300 feet Thi rd 

higher than the Algonqu in, and its deformation does not seem to differ shoreline. 

much from that of the two below it, although it has some irregularities 
of altitude of a local character that are sometimes puzzling. N otwith. 
standing this peculiarity, it is a Rtrong terrace, and entitled to rank 
with the strongest. If deformation of shorelines be a phenomenon 
peculiar to th~ loose materials of drift, and be greatest where the drift 
deposits are deepest and most loose, i. e. have most sand and gravel in 
their composition, then some of the irregularities possessed by this 
terrace may bear explanation. 

The three shoreline~ just named are doubtless the three which Dr. 
Ohalmers traced across south-west Ontario in 1902.* They represent, 

"Geol. Surv. of Can. Summary Repurt. 1902, pp. 272-274. 
16-A-15~ 
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those in the basin of Georgian bay, the same three periods of greater
activity, or longer stability of the water surface. 

Above these three terraces there are several others of equal or eve~ 
greater strength, occurring regularly along the escarpment. But there 
is one of the high terraces that has exerted more influence than any 
other in the formation of the physical features of the surface. Its 
altitude is about 1430 feet above sea level, and it is substantially 
horizontal throughout the district examined. There are some strong 
terraces above as well as below i t, with high marginal cliffs, and with 
very similar geographical po:>itions. But I have t raced t he one in 
question, as it is .the strongest of the high continuous shorelines and 
has a considerable range through the district. It is, indeed, a broad 
terrace, rather than a shoreline, having in some places the stupendous 
width of a mile or more, measured from its cliffs. 

In many places, the 1430 foot shoreline, throughout its entire length 
along the escarpment, has high rocky cliffs of Niagara iimestone, a t 
whose bases the old waterline is to be seen. With this shoreline there 
is more denudation of the primary rocks than with the other shorelines, 
the most frequent exposures being rugged cliffs of the Niagara form
ation, which Dr. Bell traced throughout this district in 1859. All the 
way along the escarpment, this shoreline and the Niagara formation 
are singularly coincident in alti tude and position, through there are a 
few differences; and it is almost entirely owing to the operations of 
the water body when at this height that there are so many good 
exposures of that formation. 

The mean of a number of observations, . carefully made in favour
a ble circumstances, at different times and places, was 1430 feet above 
sea level. I have been unable to find any deviation of the shoreline 
from the horizontal, i.e. it has no observable uplift or deformation of 
any kind. This fact is significant when we consider that it rests close 
to the primary rocks, without much dr;ft material underneath it. 
Where the lower shorelines rest upon thick deposits of loose material s 
(300 feet thick or more) there is most deformation, especially where 
they pass toward the head of the ancient Georgian bay. 

The foregoing shorelines haYe a width of two townships opposite 
Orangeville, and converge into one precipice within half a mile of each 
other at Oraigleith. Here all the intervening shorelines close in upon 
each other at this abt·upt and picturesque part of the escarpment, but 
the mountain slope is too steep to preserve many t races of t he minor 
shorelines between the broader terraces. 
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MINERALS OF THE OTTAWA VALLEY. 

By Mt·. C. W. Willimott. 

In the early part of the year I was engaged in making various exper- Introduction. 

iments in connection with my report on pigments, which will soon be 
published. I also made up a number of collections of minerals and 
rocks, which have beEn forwarded to various schools, the names of 
which will be found in Dr. Hoffmann's report. Much of my time is 
necessarily taken up by persons bringing in minerals fot· identifica-
t ion : generally, however, the physical attributes of these specimens 
are suffic iently pronounced to prove their identity without the aid of 
chemical agents. 

Later in the summer, I visited several places in Ontario and Quebec 
and secured many interesting minerals as well as a quantity of other 
materials for making up collections. A report uf these minerals, 
togethee with a description of almost every other mineral found in 
Nova Scotia, Quebec and Ontario, is being prepared for the press. 
There are, howevez·, three minerals to which, on account of their econ
omic importance-- an importance as yet scarcely appreciated by the 
people of Canada-I desire to call immediate attention. 

Lepiclolite. 

The only occurrence of this mineral in Canada is, s0 far as I am Lepidolite. 

aware, on lot 2:) range 7, township of Wakefield, Quebec, where it 
occurs in a large pegn::atite vein, holding grayish orthoclase and albite, 
white transparent to tmnslucent quartz, large cleavable masses of a 
light green amazon stone, cryst,als of black and green tourmaline, pale 
purplish fiuorite in rounded cubes and octahedrons and specks of 
uraminite and gummite. _Masses of black and smoky quartz, some-
times penetrated by long black crystals of tourmaline, are associated 
in this vein. 

About twenty years ago this mineral, having been rn.istaken for mus
<:ovite, was mined to a small extent. About a ton was taken out in 
cleavages sometimes two feet across and over six inches thick, of a 
light copper colour. A few fair-s ized plates were cut from these masses, 
and thin cleavages were perfectly transpa.rent and resembled muscovite. 

The fusibility of this mica naturally precludes its use as a refractory S~tlts of Jithia. 

mineral, but owing to the large percentage of lithia it contains its 
economic importance deserves the attention of dealer-S in this salt. 
Dr. Hoffmann found it to contain over five per cent. 
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SERPENTINE. 

Serpentine. The translucent or noble serpentine, which is confined to the Lau_ 

Chrysotile. 

rentian rocks, has a very wide range in the Dominion. It is usually 
found in association with the crystalline limestones or dolomites or 
enclosed in the latter, in specks, patches and veins, constituting at 
times handsomes marbles. 

This serpentine must not be confounded with the dark green or gray 
variety of the Camhrian rocks of the Easterns Townships, although 
this latter would also contribute excellent material for ornamental use. 
At the village of Old Chelsea, on lot 14 rar,ge 8, township of Hull, 
probably overlying a crystalline limestone, is a serpentinous marble of 
a noticeable width. It can be traced along the strike into the next lot, 
in a seriPs of hillocks. The serpentine, which occurs in patches 
and veins, in somewhat weathered on the surface, but assumes tints of 
various shades of green, at a short depth. If this stone werEl_ opened 
up, it wight afford some handsome marbles, and being situated on the 
main road, little more than a mile from the Chelsea station, its trans
porti would be reasonably cheap. There is a brook running through 
the property that could supply all the power necessary for sawing the 
stone. 

On lot 20 range 1 township of Wakefield, there is a small exposure 
of very much weathered serpentiiJe-limestone. The serpentine is dis
tributed throughout the limestone in spots and patches, often to such 
an extent as to make up a large proportion of the mass. ~mall veins 
of an inseparable chrysotile sometimes intersect. 

On lot 30 range 4 of the same township a large amount of stripping 
has been done for chrysotile where some promising veins appeared on 
the surface. The serpentine has been uncovered at intervals over an area 
of about forty-six acres. In some places it has been penetrated about 
three feet, showing the continuance of small veins of chrysotile. A 
;-ery large proportion, however, is free from these veins. Blocks of a 
fair size occur, ranging through shades of green. Yellow and brown 
blocks were also seen and were quite translucent. Possibly blocks of 
a very large size might be obtained, but the distance from a shipping 
point must necessarily detract from their value. · 

At one place the serpentine is assoaiated with a white crystalline 
dolomite. At another place large patches of pink calcite rarely enclosing 
apatite crystals were embedded in the serpentine. 
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In the township of Denholm this mineral is met with on several lots, 
intersected with small veins of chrysotile. On lot 42 range 1 a mill 
was erected some years ago for grinding the ~erpentine that contained 
the small veins of chrysotile, for making asbestic, (an improved 
~laster.) 

As an ornamental stone it could not be very well recommended, being 
seldom free from small veins of chrysotile. On lot 27 range 2 town
ship of Cawood, a small exposure of serpentine occurs intersected by a 
vein of chrysotile, the fibre of which -;vas about three quarters of an 
inch in length. 

.I<'U CHSITE. 

This mineral occurs in small scales of a light emerald green colour, Fuchsite." 

slightly translucent, and, with magnesite or dolomite, forms schistose 
rocks found in several places in the townships of Bolton and Sutton, 
in the province of Quebec. A specimen of this mineral, cut and 
polished, revealed a wavy structure of a light and dark emerald, the 
two tints generally alternating in broken lines and patches, enclosing 
spots of a brownish material, together with other minute specks of a 
brass yellow. Mr. G. F. Kunz in his pamphlet, in 1903, on the pro-
duction of precious stones, writes, on page 44-" Among the 
''various green minerals used by the ancients for decorative purposes, 
"compact fu::hsite must now be included. An interesting account is 
"given by Prof. H . A. Miers of London of a fragment of a Roman 
"statuette composed of this mineral. It was found in the Oxford 
"collection, but with no record of its source. The specimen is three 
"inches long, and represents the thigh of a human figure from hip to 
"knee. It is well executed, and is refened by arch reologists to the 
" best period of Roman work. The piece is bored at both ends as 
"though the figure was made of portions fastened together, thus sug-
" gesting that the material was scarce and not to be had in large pieces. 

"The stone is of an emerald green colour, translucent and beauti
" fully polished; it is not uniform in tint, having clouds or patches of 
" a deeper green, and also of brown. There are bright internal reflec
" tions, resembling flawed emerald; but the fractured surface shows 
"the textures of a compact micaceous mineral consisting of minute 
"flakes or plates." 

The resemblance between the mineral from which the statuette was 
made and the fuchsite schists found in Canada is most interesting, and 
although this substance does not take such a high polish as that 
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described by Prof. Miers owing to the slight admixture of magnesite 
or dolomite, it nevertheless presents a fairly good gloss, and is quite 
compact and readily commends itself as a unique ornamental stone. 

This chromiforous mica-schist is found associated with beds of 
magnesite and dolomite w hi eh are often of several inches in thickness, 
and which constitute the upper portions of the beds. Sometimes it is 
dispersed in scales throughout the entire bed, lending its emerald green 
colour to the whole mass. 

GEoLOGY OF PART oF THE CouNTY oF OTTAWA. 

By Professor Ernest Haycock. 

Intmdnotion. On July 20 I received instructions from Dr. Bell to proceed with 
the work of filling in the geology of the "Mining and Topographical 
map of ·the LiEwre River and Templeton Phosphate District," and on 
the 26th began a careful study and detailed mapping of the rocks at 
the southern margin of the sheet in the vicinity of "Perkins. This 
work was continued during the next two months, and includes the 
following areas :-

Templeton Township, ranges 8 to 13. 

Wakefield Township, ranges 3 to 7. Templeton gore. 

Portland Township ZWP.st), ranges 1 and 2, as far east as Lakes 
Me Fee, Dodge and Newton. 

Complicated In spite of this concentration of attention, the rocks are so intricately 
rock outcrops. . d h f t 1 · t t 1 d 

Lam·entian 
rooks. 

m1xe , t e exposures so requer1 , t 1e1r s rue ure so comp ex an com-
position so variable, that the portions most closely studied were not 
exhausted, nor does the most detailed mapping fully reveal the Yariety 
and relative abundance of the various rock types. 

GENERAL PRINCIPLES. 

The great area of crystalline rocks forming the Laurentian Highlands 
of Canada, of which this map-sheet forms a part, has been studied ev<3r 
since the inception of the Survey. It has occupied for years the 
attention of the most acute and skilful geologists the Survey has 
known. A vast amount of literature is in existence concerning it, 
and the name Laurent,ian has become of world-wide significance among 
geologists. In entering upon the sLudy of such a region the geologist 
is treading upon hallowed ground, and he would be sanguine indeed 
who would hope to gain, in a period of two months, more than a small 
acquaintance with this vast assemblage of the oldest known t·ocks. 
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The work assigned was, however, apparently simple. It consisted 
of locating upon the above mentioned map, which is on a scale of 40 
chains to the inch, the various rocks found, and their geographical 
distribution. In the field, the rocks proved so variable in mineral 
composition, and their distribution so irregular, that an almost infinite 
amount of time and patience would have been required to fully descr·ibe Difficulties of 

accurate map
and map every occurrence within even a square mile. The large scale ping. 

of the map, and the numerous exposures, necessitated the examination 
of every prominent outcrop. To connect outcrops of similar rocks a 
half mile apart-one inch on the map-was not consistent with accur-
acy, as repeated lists proved. Some intervening outcrop would, in the 
majority of ·cases, at least during the earlier weeks of field work, reveal 
some totally different type of rock. In referring to these rocks, Sir 
William Logan says, 'The dips avail but little in tracing out the 
structure: for in the numerous folds of the series the dips are frequently 
overturned, and the only reliable mode of pursuing the investigation 
is patiently and continuously to follow the outcrop of each important 
mass in all its windings as far as it can be traced until it becomes 
covered up by superior unconformable strata, is cut off by dislocation, 
or disappears by thinning out.'*Such being the case the differentiation 
and establishment of types of rock sufficiently abundant to justify a 
separate colour in mapping, the determination of their approximate 
mineral composition, and ascertaining their structural relations to one 
another consumed much time and demanded a scheme of colours often 
tentative and always elastic. 

Mr. ·white had already coloured on the map those rocks bordering 
the lake-margins and islands. These margins and lakes lies in the 
most disturbed portions. To bring all the areas into harmony with a 
new colour-scheme, it was found necessary not only to travel over the 
ground already studied but to trace the intervening stretches of wooded 
wilderness. 

At the end of the season, nine separate and easily distinguishable Nme types of 

types of rock were located ; it was attempted· to locate two or rock. 

three more, but the complexity of the rock occurrences caused the 
attempt to be abandoned. The main facts of composition, structure 
and distribution, and the theory at present held as regards the origin 
and inter-relations of the nine rocks located, are as follows:-

1. Banded (bedded), usually fine-grained, gray or dark-coloured, H01:nb_lendic 

h hl 11 - h bl d' b' - k · h h' f 1. orbJOtJCrocks t oroug y crysta me orn en lC or lOtlC roe s w1t se 1stose o la-
tion, and ranging from typical gneiss to mica or hornblende schist. 

* Geology of Canada, 1863, p. 43. 
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Strike and dip almost always discernable, often variable in small 
areas, though fairly persistent on the average. Twisting and contor
tion usually not extreme, often absent, and bedding distinct. Occa
sionally, as at the south end of Newton lake, the bedding is so 
little obscured that their sedimentary origin cannot be doubted. 
These rocks have continuity on a large scale, though much broken and 
interrupted by various intrusives. They are usually associated with, 
or interbedded with, quartzites and garnetiferous gneisses and together 
with these occupy by far the greater area of the country examined. 

2. Bands, beds, or masses of white or light gray rock, almost wholly 
of quartz, but containing Vltriable minor quantities of _reddish feldspar, 
mica, hornblende, or other minerals. Foliation obscure or absent. 
This rock occurs in interbedded sheets among the gray gneisses, 
less conspicuously among the garnetiferous gneisses, or forms consider
able masses of the country rock, and is thin, white and very finely 
granular, almost saccharoidal, as at the south en:l of Clear lake. Its 
composition is that of altered sandstone of varying purity, and its dis
tinctly interbedded character is indicative of a sedimentary origin. 
This rock is widely distributed, and is quite prominent in the belt of 
rocks running north-easterly from McGregor lake past Battle and 
Rheaume lakes. It is often abundant near the limestones, but its 
relation to them is not clear. 

3. Bands or bed& of gray to reddish crystalline rock with garnets,·pale 
red feldspar, quartz and various silicates in minor volume. They are 
foliated and would usually pass for garnet gneiss. They merge into 
the bedded fine-grained gray gneiss, are not usually more contorted 
than, and frequently alternate with, beds of the latter. Structurally 
they have the same characteristics as the gray gneiss and have the 
same ongm. They are typically developed in the hills just west of 
Perkins, are variously distributed in the belt extending north··easterly 
to Battle lake, and are prominent along Grand and McArthur lakes. 

Sedimentary These three rock types, in many cases, without doubt, are minera-
origin of the I - 11 d"tr . b d f h . . f l d d" t banded gneis- ogwa y 1uermg e s o t e same senes o a tere se 1men ary 
~es andquartz - rocks; where least disturbed, their inter bedding is exactly what we find 
1tes. . . 

m Palreoz01c strata, though the fragmental shapes of the component 
grains have been completely obliterated, and the mineral matter 
entirely rearranged and recrystallized. This recrystallization has 
taken place without intermingling of the chemical constituents of 
contiguous strata, to an extent sufficient to obliterate the evidence of 
original stratification. There seems no other possible interpretation 
of the conspicuous banding almost everywhere obsf1rvable. 
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4. Coarsely crystalline limestone, usually white or light gray with Limestones. 

large portions serpentinized. It contains numerous accessory minerals 
as asbestus, apatite pyroxene, feldspar, graphite, and includes coarsely 
crystalline masses which are largely white orthoclase, but contain many 
other minerals. Within the area o£ the sheet, these rocks are usually 
massive in structure, only occasionally showing thin, siliceous partings 
that may represent originally altemating beds of different composition. 
These are usually grotesquely twisted and contorted, or broken into 
disjointed fragments. The angular boulders of rusty weathermg quartz-
ite, often found freely Rprinkled through the masses, may have come 
from such broken layers. 

- These rock:> are very irregularly developed, widening out and showing 
numerous outcrops for a short distance and then disappearing, their 
place being taken by the banded gneisses or intrusives. \Vhen mapped, 
the outcrops show some linear distribution, and this may indicate 
original continuity subsequently destroyed by the crushing from 
associated heavily bedded and more resistant banded gneisses and 
quartzites, and intrusive masses. They are regarded as of sedimentary 
origin. 

The structural relations of these limestones to the other sedimentary 
rocks among which they occur are not cleared up as yet. They are 
all so disturbed and broken by intrusives that their relations are not 
very easily interpreted even when contacts with the quartzites and 
banded gneisses are exposed. About Perkins, where they were most 
C'1refully studied, their distribution, and their relation to the under
lying rocks, as revealed along the Blanche river, were easily explainable 
upon the hypothesis of their unconformable superposition and subse
quent infolding with the gneiss and quartzite, the whole then being 
disturbed by the acid intrusives. About McGregot· lake no clearly 
contradictory evidence was seen, and the contacts and distribution 
appeared to be in accordance with this view. About Grand lake the 
evidence was in favour of interstratification with the gneisses and 
quartzites, and subsequent observations in other localities were not 
wholly favourable to either view. 

The limestones are certainly associated closely with the banded 
rocks, more especially with the quartzite, and its occurrence in volume 
came to be a signal for the occurrence of a limestone mass. On the 
other hand they lack the continuous development to be expected if 
they were interstratified. It may be that they are pinched out by 
pressure and by instrusive masses, but limestones are usually more 
persistent than the other sedimentary rocks, and in this field uneven-
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ness in original deposition appears the most natural way to account 
for the erratic distribution. 

5. Light gray or greenish, granular masses of rock, mainly pyroxene, 
but often with a considerable volume of disseminated calcite. They 
often occur in the line of trend of the limestones and are so associated 
with them, and in composition they sometimes so approach each other 
in intermediate varieties, as often to suggest a similar origin, the 
present differences being merely due to original differences in composi
tion. They are well developed near the shores of both McGregor and 
Grand lakes. They have as much continuity as the limestones, though 
thought to be less in volume, and may be traced in a broken way for 
considerable distances in line with the general trend of the altered 
Bedimentary rocks. 

Other pyroxene rocks occur, namely dark-coloured, or augitic, which 
are more irregular in distribution, and doubtless of intrusive ingeous 
ongm. They are most intimately connected with the deposits of mica 
and apatite. 

6. ~Iassive, light gray, reddish or pinkish crystalline rock, largely 
composed of dull red or pinkish orthoclase, with quartz, hornblende, 
etc., in varying proportions, but relatively of minor importance in the 
rock. Texture usually granitic with gneissic folia.tion, not banded, 
but sometimes showing a heavy bedding not characterized, as in the 
banded gneiss, by marked difference in mineral composition. South
west of Wakefield lake interbanding of rock of similar composition 
wit,h layers rich in hornblende and of a dark colour, was noted, but 
this feature was not common in the Templllton areas. Distribution 
irregular, forming considerable masses among the banded gneiss, as in 
the hills along the north side of McGregor lake, and extensions north
east and north-west, forming a rough and broken V-shaped area. They 
are regarded as of igneous origin, but whether older or new et· than the 
surrounding rocks, or of contemporaneous origin , was not determined. 

7. Usually a gray or dark gray coarsely crystalline rock, composed 
mainly of a gray feldspar ;1nd abundant hornblende. Quartz usually 

. present. In mineral composition apparently simple and uniform. 
Massive with gneissic foliation, a heavy tedding sometimes descernable 
as in the previous group, with which it corresponds in structural char
acteristics. It is not very different in mineral composition except in 
the absence of the pink feldspars and relatively more abundant horn
blende. A comparatively large area lies between Grand and Wake
field lakes, extending to beyond the boundary of thfl sheet. Similar 
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rock occurs south of McFee lake. Near the northern township line of 
Templeton, the two kinds of massive gneiss are considerably inter
mixed. It is regarded as of igneous origin, but it.s relations to the 
other groups were not clearly made out. 

8. Very coarse red orthoclase and quartz rocks. These minerals occur, P egmatite.. 

usually, in nearly pure aggregates up to a foot or more in diameter. 
Other minerals absent or in very small quantities, though large aggre-
gates of hornblende sometimes occur. The orthoclase is usually bright 
red in colour and contains sharp crystals of quat·tz as inclusions, 
forming a typical pegmatite. Graphitic granite not uncommon. This 
rock is widely and quite uniformly distributed throughout the district, 
and also crops out near East Templeton station where large pits have 
been opened in it for the feldspar it contains. It is intricately dissem-
inated in masses of varying volume and shape through all the rocks 
previously described. This volume, with relation to that of the rock 
cut by it, is variable, but is estimated roughly to be from one to two 
thirds the total volume in the belt of banded gneisses and quartzite_s 
north-east of McGregor lake. This rocks shows no foliation, and is 
newer t han all the preceding groups. It appears to be more abundant 
in the localities rich in mica and phosphate, and to have had a real 
connection with the concentration of those substances into deposits of 
economic importance. 

A few somewhat larger masses,· essentially the same in composition, 
but of granitic texture, t.hough not true granites, were observed, the 
largest lying between the south-east and north-west arms of W akefield 
lake. These have the same relations to the surrounding rocks as the 
pegmatites. 

Dark coloured basic rocks, of variable texture, but usually fine- Tr~tp or 
grained and compact, individual minerals indistinct, designa.ted for greenstone. 

field purposes as trap, or greenstone. This rock occurs in dikes, 
usually vertical, and one or two chains in width, generally lying in an 
east and west direction, cutting all previously mentioned rocks, and 
remarkably persistent in width and direction. Several of these cross 
the south-western corner of the sheet at intervals of about a mile. 

East of Grand lake, between Green lake and Dam lake, a huge boss 
of a more coarsely crystalline rock of approximately similar composi
tion, comes in and trends north-easterly with the prevailing strike of 
the rocks to the south-east. It was traced as far as Newton's lake, 
but its limit in that direction was not reached. It is regarded as a 
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relatively later intrusive, and no pegmatite was observed within its 
boundaries. 

The deposits of apatite and mica have been studied for many years, 
and their relations appear to be pretty well understood. Very little 
attention was therefore given to them, buL sufficient to gain the con
viction that many, at least, are in true fissure veins, and not igneous 
intrusives. Most of the old abandoned pits were already located on 
the map, and those now working are in the same localities. These depo
sits occur in the series of banded rocks and limestones regarded as 
altered sediments. The main volume of these rocks trends in a north
easterly direction diagonally across the sheet.. An arm branches off 
in a northerly direction along Grand lake and divides, sending bran
ches north· westerly along McArthur lake, and east and north·east along 
Green lake to Dodge lake. 

Surface deposits in t hiR district are scanty and confined to the valley 
bottomR near the Blanche river and its tributaries. These deposi ts 
are usually gmy clays, free froir. boulders, and often steatified. Glacia
ted boulders 'lnd erratics are rare, but the bedrock is generally glac
iated ; north-facing hills and knobs show characteristically rounded 
contours. The striae trend southwards, modified locally by the direct
ions of the valleys. 

Physiographically the country is a tumbled confusion of steep, wooded 
hills of no great elevation. The mas;ive, gneissic rocks, and basic 
intrusives furnish a surface particularly rough, broken and difficult to 
traverse. The forest tires of the previous season swept great patches 
of woods out of existence, and the partly burned and fallen timber, 
interwoven with a summer 's growth of vines and blackberry bushes, 
rendered travelling exceedingly slow and laborious. 

Lakes are th ickly sprinkled among these hills. The largest, consist
ing of McGregor, Grand, Green, McArthur and Wakefield, form with 
short portages, a waterway from Perkins to the northern boundary of 
the sheet. From Green lake, by way of the Mountain portage to 
Dodge lake and the Lievre river, the pioneers in the early days brought 
in their supplies and even took out grain to the mills on the Lievre to 
be turned into flour, but the wilderness ways are now deserted except 
by the stray sportsman, or a joyous party of student priests who have 
rest-houses through the region and travel back and forth in birch-bark 
canoes in . true voyageur fashion. 

L ake basins Almost without an exception the lakes, large or small, lie in areas 
due t-o erosion. . 

charactenzed by the occurrence of limestone. In the hilly tracts 
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between the lakes this rock is as generally absent. Their origin thus 
appears due, in the main, to the removal of these less resistant rocks 
by the slow process of subaerial erosion. They have clearly not been 
dammed by glacial debris, as rock hills generally surround them, and 
their outlets flow over the solid ledges. Neither are they due, in any 
special way, to glacial erosion, though ice action has doubtless played 
its part in bringing about the final result. They are not trough-like, 
but notably irregular in form, conforming only to the trend of the more 
or less calcareous rocks among which they lie. Some are credited with 
considerable depth; Battle and McGregor lakes are said to have from 
300 to 500 feet of water in certain places. With their pleasing 
scenery and opportunities for camping, canoeing, and fishing, they offer, 
at the present time, the chief attraction of the country for the outside 
world. 

Although at present the mining industry in the district is very quiet, Mining 

h d · f h bl · d · h :l prospects. t e epos1ts o mere anta e miCa o not :o.ppear m any way ex austel. 
Even the old pits formerly worked for phosphate, when cleaned out, as 
some have recently been at Battle lake, give very promising shows, 
and new ones are still being discovered. One such find, about three-
fourths of a mile east of Dam lake, in the Gore, was opened during 
the summer, and was showing very large crystals of excellent mica. 
When last visited, buildings were being erected, and other preparations 
made for its vigorous development, There seems no reason to doubt that, 
with a regular demand for the product, these rocks will continue to 
yield steadily for an indefinite time. 

GEOLOGY oF PART OF THE CouN'l'Y OF OTTAWA. 

By J. F. E. Johnston. 

In accordance with Dr. Bell's imtructions I left Ottawa on 1 he 8th Introduction. 

of August and proceeded to make a geological examination of the area 
contained within the limits of Sheet No. 2. of Mr. James White's 
"Mining and Topographical Map of the Lievre River and Templeton 
Phosphate DisLrict." 

. This is the more northerly of the two sheets composing the map, and Description 

includes nearly the whole of the townships of East and West Port ~~:~ei~ed . 
land, together with portions of the townships of Wakefield, Denholw, 
Bowman, V illeneuve and Derry. The area is divided into two nearly 
equal portions by the Lievre river, which flows in a general south-
eastetly direction. 
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Owing to the fact that the map has been compiled on a very large 
scale (half a mile to the inch), and that very detailed work is, therefore, 
required to properly show the geology, which is of a most intricate 
nature, the work done during the past season musL be considered as 
only preliminary, and at least one more season will have to be spent 
in an examination of this area. 

An extensive forest fire swept over a large part of this section of 
country in the spring of 1903, and, during the summer, the area thus 
burned was overgrown with weeds, wiry berry-bushes and other 
shrubs, which rendered hill climbing very difficult. 

As t.he examination on which the present report .is based was begun 
• very late in the season, only a comparatively short time wo.s spent in 

the field, thus militating against much progress being made. 

However, the ground was fairly well ouvered in a general way, and 
a reconnaissance was made of the whole district comprised in the map
sheet, and a good idea of the character of the underlying rocks was 
thus obtained. A large number of hand-specimens were brought back 
for pu rposes of close study during the winter, with a view to obt'Lining 
much more detailed knowledge of their mineralogical composition. 

Topography The country included in this map-sheet lies within the Laurentide 
hills, and is generally rough and mountainous; the vallE-ys between 
the different ridges are covered with clay and sand. The hills rise to 
a height of about 700 feet, and are generally timbered, except where 
fire-swept. To the east of the Li€rvre river the fiats are nearly all 
clay, but in the vicinity of Poltimore the land is much more sandy. 
In many places along Priest creek, on the western portion of the sheet, 
tl:e line of demarkation between the overlying sand and the clay was 
found to vary from about three to ten feet from the surface. 

There are no large lakes within the area, excepting W akefield, of 
which a portion of the northern end, about two miles in length, 
extends within the sheet. There are a number of small lakes, the 
largest of which seldom exceed three·quarters of a mile in length, and 
there are two large creeks, Priest creek in the western, and Clay creek 
in the eastern, portion of the sheet. The former flows in a south
easterly direction, joining the Lievre on lot 12 con. IV of East Port
land, near the line between cons. III and IV. Clay creek flows in a 
southerly direction, and joins the Lievre river on lot 11 con. I V of the 
same township, near the line between lots 11 and 12 and less than a 
mile above Priest creek. 
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Tamo lake was formerly about three miles and a half in length Tamo lake. 

and, in places, over half a mile wide, but a small landslide, caused by 
the breaking of a mill-dam and the consequent rush of water, almost 
completely emptied this large body of water in the short space of three 
hours and a half. The lake to-day consists merely of a small pond, 
at the extreme upper end of the old lake, about 15 chains in length 
and 10 in width. 

A bay on Tamo· lake extended to within about 10 chains of Musk
rat lake, from which it was separated by a bank of clay about 10 
chains in width, through which a small brook formed an outlet from 
Tamo lake to Muskrat lake. A saw-mill and dam were built here, and 
it was the breaking of this dam that caused the above mentioned 
occurrence. The intervening clay was swept into Muskrat lake, tha 
upper portion of which, for a distance of 15 chains, is filled up. The 
evidence as to the date of this occurrence is conflicting, but the best 
informed settlers name April 22nd, 1896. The bed of Tamo lakfl is 
now traversed by roads, and parts of it are under cultivation, while a 
cheese factory has been built on what was the centre of the old lake. 

The roads traversing the area included within the sheet have been Changes in 
'd bl 1-. d · ] . h .1 d the roads. const era y c11ange m p aces smce t e map was compt e some years 

ago. Owing to the complete cessation of development in the phosphate 
industry of late years, nearly all the old mine-roads have fallen into 
disuse and are now covered with growth, and blocked with fallen 
timber. New roads have been built and portions of some of the old 
ones altered. During the summer the necessary surveys to indicate 
the roads as t-hey now exist, w!lre made. 

All the rocks, within the area examined, belong to the Grenvil'e 
series, Ol' Upper Laurentian system, and consist principally of granitic, 
very quartzose, micaceous, rusty and syenitic gneisses, crystalline lime
stone, quartzites, feld8par rocks, pyroxenites, mica, apatite and small 
areas of diabase and of mica-diorites. 

There is comparatively little limestone in the country east of the Principal 

L .' · b t · th t t" f th 1' t t rocks. 1evre rtver, u tn ewes ern por 1011 o e area, tmes one ou crops 
are much more extensive. 

Rocks east of the Lievre river. 

N otre Dame de Salette is a small village on the east bank of the Rocks north 

river, and, about the centre of the sheet above this, on the road to of S>tlette. 

Villeneuve, the hill-ridges extend in places to within a few chaing 
16- A-16 
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of the river bank, while in others they are distant from it from a half 
to three-quarters of a mile. vV est of the road, in the N. \V. corner of 
V\7 est Portland, there is a ridge of a reddish-gray, granitic gneiss 
striking approximately S. 12o E.,* and a quarter of a mile south of 
this, on the east side, the gneiss is more banded, and strikes about 
S. 13° vV. On lot li con. VIII the rock is principally quartz and 
feldspar, striking S. 3o W . On lot 6 con. VI the ridge is just along
side the road, on the east, and here there is a massive bluff of a 
smooth worn, much weathered rock, \"ery rusty near the surface and 
consisting principally of quartz and feldspar. 

Just cast of Salette, and north of the R. C. Church, there is a hill 
cons1sting mainly of a rock made up of a bluish-purple quartz and 
plagioclase, with very little mica and holding small inclusions of altered 
pyroxene. This rock is met with in many localities in the area exam
Ined. A~so~iated with it here are pyroxenite, apatite and syenite-gneiss 
(leopard rock). West of the cemetery there is a small hill of the same 
bluish-purple quartz with the plagioclases very abundant, and between 
this hill and the river is seen a small exposure of crystalline limestone. 
On lot 3 just south of this there is a small outcrop of gneiss striking 
s. 3° w. 

South of Clay creek on lot II con. IV crystalline limestone is 
exposed on the west side of the road. It occupies a very small area 
and is coarsely granular with minute particles of graphite, in the form 
of flake, disseminated through it. It contains numerous inclusions of 
rusty gneiss, in pieces of varying sizes up to a couple of feet in length, 
and intersected by pegmatite veins. 

North of the line between cons. Ill and IV the road, which 
has been running oyer fiats from the church at Salette, strike the base 
of a range of hills, and the rock here is a micaceous gneiss associated 
with the plagioclase purplish-quartz rock, before mentioned. On the 
west side of the road, opposite the mouth of Priest creek, micaoeous 
gneiss and quartzite outcrop, stt·iking S. 8° vV. and dipping easterly at 
about 45°. From here to the line between cons. II and Ill, the road 
is very rough and hilly, and on both sides of the line, east of the road, 
the ridge is composed of the plagioclase-quartz rock, associated with 
fine-grain quartzose and micaceous gneisses. A hill of limestone 
extends for about a quarte1· of a mile across lots 11 and 12, on the 

• Throughout this report all bearings in connection with strikes, striae, etc., are 
true bearing and a.n average c.onstan t magnetic variation has been allowed for of 12° 
"\V. Mr. "\Vhite found the average variation about 11 o but, in the time elapsed since 
his surveys were made, the annual increasing variation would make it now about 12°, 
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N . E. side of the road. The limestone is bedded ; the hill rises almost 
perpendicularly alongside the road and its general direction is about 
north-east. 

North of Malcolm creek, where the road runs off the sheet, the rock 
is principally grayish quartzite and micaceous gneiss striking 8. 23o W. 
and dipping N. E. at a Ligh angle. A dike of dark miP-a-diorite, 
about two chains in width, intersects it about eight chains north of the 
creek. 

The rocks in the vicinity of Tamo Lake are similar to those closer Rocks in 
to the Lievre. At the top of a high hill, on the west side of the old vTicinity of 

amo lake. 
lake, near the corner between lots 14 and 15 and cons. V and VI, 
East Portland, gneiss, with pegmatito veins, strikes N. 11° E. and dips 
easterly at about 45°. The same rock occurs along the road from Tamo 
lake to Salette, for about a mile. Here, gray gneiss, with large masses 
of pegmatite, is associated with the plagioclase-purplish quartz rock. 
The ridge leaves the road and runs off in a north-westerly direction to 
Crafts mine on lot 25 con. VII. 

On what wafl a little island on Tamo Lake, about the middle of lot 
13, con. XII, banded gneiss strikes N. 55 W. and dips S. vV., almost 
perpendicularly; this is intersected by a reddish, fine-grained, granitic 
gneiss. This banded gneiss is also seen on the east shore of the lake, 
where is strikes in the same direction. The granitic gneiss is also 
exposed on lot 13 con. VI, whPre it strikes N. 53° W. and is tilted 
practically on end, and appears again on the lake bed, a quarter of a 
mile south of the line between cons. VI and VII. 

The rock of the ridge along the west shore is principally gneiss and 
quartzite. At the southern end of the lake, on the western half of lot 
1 con. IV, micaceous gneiss outcrops, and along the east shore the ridge 
is composed of quartzose gneiss and quartzite. Between the narrows 
of the old lake and the North Star mine, the rocks are quartzose gneiss, 
with a little epidote and quartzite, striking from about S. 18° E. to 
S. go E . with an easterly dip. 

On the road from the London mine to Tamo lake the rocks, at about Rocks 
the line between lots 6 and 7 con. II, ftre quartzites and !!ray 2:neiss bLetwdeen . ._, '-' on on 1n1ne 
striking N. 42° E. and dipping almost perpendicularly. From here anci Tamo 

h . f 0 bb k . d . d f lake. to t e crossmg o o cree ·, gneiss an quartzite are seen an , rom 
the creek, for a distance of half a mile, the road runs over flats to a 
small hill of coarse diabase. Gneiss, containing considerable pegmatite 
and associated with quartzite, strikes N. 15° E. and dips southerly on 

26-16~ 

• 



Asbestus. 

Gneisses. 

244 A GEOLOGICAL SURVEY DEPARTMENT 

the northern side of a small branch road on the line between cons. Ill 
and IV, and about half a mile west of the main road. There is another 
area of coarse diabase on the east of the road, a short rlistance south of 
the schoolhouse. 

A road runs from the schoolhouse down through the S. W. portion 
of Derry, and is divided about the middle of con. IV of Portland, at 
the line between lots 1 and 2, into two branches which reunite on lot 
5, con. Ill of Derry. Micaceous gneiss and quartzite are seen on the 
north side of the north branch as far as the town line. On the southern 
end of lot 4, con. IV, Derry, the gneiss strikes S. 8° W. and dips 
almost perpendicularly. South of this there is a small area of serpentine 
and limestone, and then gnf'iss, striking in the same direction, is again 
met with. On the south branch the rocks are quartzite and gneiss, 
and from the forks at the junction of the two branches, the road runs 
through tamarack, cedar, spruce and balsam swamp, to the middle of · 
lot 4, con. II. Here there is a big bluff known locally as the "Roe 
Rouge", composed principally of feldspar and epidote. Just west of 
this there is micaceous gneil:!s and, with it, perthite, and on the Portland 
side of the town-line there is a ridge of quartzite and quartzose gneiss, 
striking S. 89o E. South of the road, on lot 3, con. II, Derry, banded 
gneiss, striking from S. 63° W. to S. 73° vV. and dipping N. N. W., 
is seen. 

Asbestus occurs on lot 10, con. Ill, Derry, and several small surface 
seams were, seen, the largest of which was about one in thickness. 

On the south side of the road between Crafts mine and the Chapleau 
mine micaceous gneiss is exposed striking S. 400 E. on lot 23, con. VII, 
and on lot 22, anorthosite, from lot 21, up to the Chapleau mine. is seen. 
The road is covered with growth. On lot 20, on the north side of the 
road, a very micaceous schistose gneiss strikes S. 21 o E. and has an 
almost perpendicular dip. The main road from Crafts mine runs north
easterly from lot 21 and skirts the base of a ridge of reddish quartzose 
gneiss for half a mile. On con. VIII, near the south end of the line, be
tween lots 23 and 24, the gneiss strikes S. 40° E. and dips north-easterly 
at 45°. Near the Philadelphia mine the same gneiss strikes in a similar 
direction and dips north-easterly at about 70°. Along the road from 
lot 22 on the line between cons. VII and VIII, a reddish quartzose 
gneiss, associated with quartzite, occurs up · to above t.he middle of lot 
17 con. 1X. The strike varies from N. 29o W. at the southern end of 
lot 21, eon. VIII, where the rock is dipping north-easterly at 700, to 
N. 41 o W. about the middle of the lot, N. 17o W. just north of the 

• 

.. 
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line between cons. VIII and IX, and N. so E. about the middle of 
lot 17 con. IX. 

A dike of dark mica-diorite crosses the road near the southern end 
of lot 21, con. VIII, and a small area of ophi-calcite (serpentine and 
limestone) occurs just south of the line between cons. VIII and IX 

On the west side of the road, running north from the old na.rrows 
of Tamo lake to Clay lake, a vet·y much weathered gneiss strikes S. 
40° E. and dips almost perpendicularly. With it are associated whitish 
gray quartzite and pegmatite. North of the line, between cons. VIII 
and IX and on the west side of the road, there is an exposure of 
quartzose-gneiss striking S. 21 o W. On the S. E . corner of lo1, 15, 
con. X, there is a small exposure of crystalline limestone, and the same 
rock is seen again about half a mile south of Clay lake. 

A new road has been built from the corner of lots 12 and J 3, cons. 
IX and X, running north-easterly into Den·y. and on its north side 
on lot' 8 and 9, Portland, rusty micaceous gneiss with pegmatite veins 
is exposed. Gneiss and quartzite are seen near the town-line, and on 
lots 1 and 2, con. IX of Derry, biotite-gneiss with pegmatite vems 
and quartzite, strikes S. 37" W. and dips S. E. at 75° to 80°. 

On lot 7, con. IV of Portland, quartzite gneiss strikes N. 36° and 
dips S. E . at 45o, and one hundred yards west of the town-line, schistose, 
micaceous gneiss, with quartz and pegmatite veins, strikes N . 51 o E. 
and dips N. E . 

Throughout the whole area examined, bands of pyroxenic rocks 
with which is associated apatite, occur, running generally through the 
gneisses and quartzites. 

Rocks west of the Lievre 1·ivm·. 

The road leading south from Chalifoux ferry towards Priest creek, Rocks un west 
. . . bank of Lievre 

runs over clay to lot 4, con. V where 1t skirts the base of a ndge on river , 

the west. The rocks here are very much disturbed and consist of 
limestone, micaceous gneiss with masses of quartz and pegmatite, and 
also the purplish quartz-plagioclase rock. On the opposite bank of the 
river there is a small exposure of limPs tone. The gneiss is older than the 
limestone. One hundred yards farther south, the hills are composed of 
gneiss striking N . 68° E. with a varying northerly dip. This road stops 
north of Priest creek which has not yet been bridged. On lots 4 and 
5, con. VI, just west of the river, a ridge of gneiss striking from S. 69° 
E. to S. 89o E., extends back for half a mile. The gneiss contains 
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numerous veins and masses of pegmatite. Phlogopite and muscovite 
have heen mined near the river, but no development work is going on 
at present. 

On the south-west side of Ross mountain quartzose and micaceous 
gneisses, associated with the purplish quartz-plagioclase rock, occur, 
and with them bands of pyroxenite. About the middle of lot 1, con. 
VII the strike is S. 74° E. and the gneiss is considerably iron-stained. 
At the western end of lot 4 con. VII biotite gneiss strikes S. 32° E. 
and dips N.E. at a high angle. 

On the road running from Poltimore, vVest Portland, to Salette the 
first rock met with is a very t·usty sillimanite-gneiss situated about a 
quarter of a mile east of the R. C. Church, containing considerable 
pegmatite and striking S. 47o E . with an almost perpendicular dip. 
About 12 chains farther the rock is bluish-gray in colour, weathers very 
rusty, and consists of plagioclase, mica and quartz. Dolomite occurs 
in a hill just east of this, and on the northern end of lot 21, con. VII 
the rock is a very rusty, mu.-:h decomposed gneiss with an approxim
ately general north and south strike and an easterly dip of about 45°. 
On lot 20, in the same concession, there is a small hill of coarse granu
lar et·ystalline limestone, with minute particles of graphite disseminated 
through it, and associated with the limestone is a rusty gneiss. On 
the line between lots 18 and 19, con. VII, the gneiss is striking N . 5° 
E. and is associated with quartzite. The outcrop is the first found on 
the south of the Poltimore road. About the middle of con. VII and 
on the line between lots 14 and 15, the gneiss strikes about N. 5o W . and 
clearly defined glacial strire were here observed running S. 25o E . On. 
lot 11, con. VII and on the north end of lot 12, con. VI, alongside the 
road, mica-schist, very rusty and twisted in places, has a general strike 
of from N. 61° W. to N. 57° W ., dips south-westerly at about 50°, and 
is associated with the purplish quartz-plagiocla~:>e rock, containing small 
inclusions of altered pyroxene. Near the line between lots l:l and 9 
and cons. VI and VII, the road meets the base of a ridge, running off 
to the north-west, which it skirts for about a mile. The ridge is com
posed principally of rusty micaceous gneiss and quartzite, but on lot 7, 
con. VI the gneiss is more granitic, strikes N. 68° vV. and clips south
westerly at about 50°. 

Glacial strire. Here again, glacial strire are well defined, having a direction of S. 
2r E . The immense fires that have swept over this area have blistered 
the rocks in many places, oblitemting surface-markings, and this is 
probably why strire were not found more frequently, the two places 
referred to being the only ones where reliable strire were observed. 
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An old road, now fallen into disuse, runs from Chalifoux ferry to 
the site of Holland's mill, which was burnt down some years ago· 
Where this road crosses the east line of lot 7 con. VI, a small pa tch 
of crystalline limestone is seen, and just past it, gray gneiss strikes 
N. 82° W. and dips N. at about 80°. A little more thau a quarter of 
a mile before reaching the mill, quartzose gneiss strikes S. 53o W., and 
dips south-easterly, and about ten chains farther the gneiss is very 
rusty. At the mill, it is striking 100 west of south and dipping 
easterly at 60°. ~ 

To the east of the road, on lot 14, con. VII, there is a hill of banded 
gneiss about a quarter of a mile in length and ten or twelve chains in 
width. The gneiss is striking S. 12° E ., and dipping east at 70° to 75°. 

A road runnina to Buckingham leaves the Salet';e-Poltimore road at Fresh-water 
0 ili~ 

the co-rner of lots 13 and 14 and cons. VI and VII, traversing the 
southern part of the sheet in a south-easterly direction. Just west of 
this corner, there is a hill of coarse granular, crystalline limestone, and, 
outcropping at its base, is a small mass of quartzite. On the top of 
thA hill, fresh-water shells (Planorbis) were found. Several small hills 
are located crossing con. VII, between the road and Harper's l'1ke, and 
at the base they are generally composed of quartzite, occasionally 
associated with bandR of rusty gneiss striking N . 10o E., and dipping 
W. at from 50o to 60°. The upper portions of the hills are composed 
of crystalline limestone. 

The road across cons. IV and V follows the east bank of Wright's 
creek, a tributary of Priest creek. The hills to the east of the road 
are composed of quartzite and gneiss, while, to the west of the creek, 
there is a belt of crystalline limestone. Sharp differentiation is shown 
on the eust side of the road near the line between cons. IV and V, 
where, in the space of a few yards, the rock varies from a quartzite to 
either a hat·d granitic gneiss, a hornblende schist, or a hard, smooth 
hornblende. 

About half way across con. V there is an occurrence of asbestus on Asb!l!!irui!. 

the east side of the road, on lot 16, the property of Mr. Nicholas 
Orange. Some development work has been done here, and seams an 
inch in thickness are said to have been found, but half an inch was the 
largest noted. 

Al~ost midway across con. IV, the hill east of the road is composed 
of red gt·anite gneiss striking N. 38o E., and dipping S.E. to60°. 
South of this, tbe!"e is a hill of massive feldspar and quartz, weathering 
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white, and intersected in places by numerous small veins of hornblende. 
To the west of the creek crystalline limestone is exposed. Near the 
line between cons. III and IV, on both sides of the road, the plagio 
clase purplish quartz rock is found, and S.W. of the road, on about lot 
R con. III., there is a knoll of gneiss and a white weathering rock, 
quartz and feldspar. Reddish gneiss strikes S. 35° E., and dips N.E. 
just north of the road on lot 7 con. III. A light gray, granitic, acid 
gneiss, with very little mica, is striking S. 35 E., and dipping N.E. at 
about 607.on the north side of thP. road in lot 7. A ridge runs off, a 
little west of north, from the lower part of lot 2, and is made up here 
of a basic granitoid gneiss, hornblende and biotite; intersected by 
occasional small VP.ins of pyroxene rock. 

On the road from Poltimore to big Blanche lake, a low ridge, about a 
quarter of a mile long and three to four chains in width, extends from 
the crossing of the line between lots 28 and 29, con. VII., Portland, in 
a direction of about S. 27° E. It is composed of hornblende and mica
schist, and just south of it there is a similar low ridge of a fine-grained 
basic gneiss, the same rock being exposed on the N. W. side of the 
road. Very quartzose gneiss and granite, striking N. 24 o W., and 
dipping easterly at about 45°, occur to about the middle of lot 29 on the 
norbh side of the road. Here a small bluff of massive, very coarse
grained, whitish, crystalline limestone, wit.h particles of graphite dis
seminated through it, is met with and extends for about two chains. 

A hill of the same limestone, about three-quarters of a mile long and 
a quarter of a mile in width, its axis lying in a general northerly direc
tion, occupies the area between the two heads of St. Germain creek in 
con XI., W akefield. These hills are much weathered and decomposed 
near the surface, and the broken up, decomposed rock found every
where at the base of their slopes somewhat resembles rock-salt in 
appearance. A small knoll of the same rock is seen just east of the 
Presbyterian Church on con. X and another just west of the road and 
south of the line between cons. IX and X, the latter a little finer. 
grained and more of a dolomite than the former. East of McMullins 
lake the ridge is composed of rusty gneiss, mica-schist and the plagio
clase purplish quartz rock with the altered pyroxene inclusions. On 
the road west from Poltimore, a big hill of the coarse crystalline 
limestone is met with on the north side of the road, at the Den
holm-Portland line. It contains numerous inclusions of a very rusty 
gneiss in pieces of all sizes. A knoll of the same rock lies just south 
of the road to the west of the line. 
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On the west of the road north from Poltimore, :fine-grained micaceous 
gneiss is seen about 15 chains south of the line between cons. VIII 
and IX, Portland. Between this exposure and the line, also on the 
west of the road, there is a knoll of limestone. A small hill of lime
stone a quarter of a ruile in len~th lies to the west of the road in con. 
X. The road forks at the line between cons. IX and X, one branch 
running to the north-east, kn.own as the German settlement road, and 
the ;:,ther to the north-west running up into Denholm. Near the 
latter road, 100 yards north of it and just west of the forks, there is a 
big hill of limestone, and west of the town line, on lot 47 of Denholm, 
there is a knoll of red gneiss, striking N. 4r E. and dipping S.E. at 
about 45°. West of the corner between Bowman, Denholm and Port
land, red gneis& strikes S. 18° E . and dips easterly. 

The country, south and east of the German Settlemant road, is burnt Gneiss. 

and weed-grown for a distance of about a mile. On lot 19 con. X 
Portland, there is an exposure of very micaceous gneiss, and half a 
mile further, the road strike> the base of a big ridge of the coarse, gran-
ular limestone, which it skirts for a distance of about half a mile. A 
small hill of gneiss occurs on lots A and 1 con. V Bowman, and 
here the strike is N. 51° E. A few chains further there is another 
small hill : in this, limestone and rusty gneiss occur and at a point 
j •1st about the line between lots 4 and 5, banded gneiss strikes N. 19° 
E. and dips S.E. at about 70o 

On the Ross Creek road, running north from the present Holland 
Mill Post Office, rusty gneiss is met with about the middle of con. IX, 
on the west side of the road, and a quarter of a mile furt,her north, 
there is a small hill of coarse crystalline limestone with inclusions of 
rusty gneiss. The gneiss is met .with again near the line bet.ween 
cons. IX and X, striking S. 67° E . and dipping northerly at 50°. Just 
past it, a big ridge of very coarse granular, ct·ystalline limestone runs 
off in a north-westerly direction. To the east of a brook, which here 
runs along the road, there is a big ridge of · gnei~s, mostly reddish and 
fine grained, striking S. 29° E. and dipping easterly at about 70°. 
About the middle of lot A. in con. V, Bowman, there is a small knoll 
of a dolomitic limestone, much :finer-grained than was found in most of 
the other hills. 

With regard to economic geology, the chief interest in the whole Economic 

area is attached to the occurrence of apatite and mica, both of which geology. 

were mined on an extensive scale for years, though unfortunately at 
the present time little or no development is being done. In fact, only 
one locality was noted where active opet·ations were being pursued 
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during the past summer, and this was at O'Bt'ien's mica mine, on lot 
19, con. VIII West Portland, where work was carried on during a 
part of the summer. 

Phos!Jhates. Since the early nineties, when the enormous development of the 

Prof. Osann's 
conclusions. 

phosphate industry in the Southem States reached a point at which 
it was impossible for the Canadian mines to succesfully compete, the 
phosphate mines in this area have all bein shut down, and no develop
ment work is now being done at all. 

No particular attention was paid, during the past season, to the occur
rence of phosphate and mica in this area, the subject being one which has 
occupied the attention of, and been fully investigated by, many 
wel1-known geologists. Among those who have contributed to our 
knowledge on this subject may be mentioned Sterry Hunt, J. W. 
Dawson, G . .M. Dawson, Harrington, Adams, Torrance, Dawkins, 
Kinahan, Falding, Bell, Coste, Ingall, Penrose, Selwyn, Davidson, 
Ells, Otann and Gibson. 

As the only places in this area, where the occu1rence of pl1o~phate can 
be well studied, at'e at the mining pits, and as these pits are now full of 
water, examination must be confined mainly to the dumps. These 
consist principttlly of gneiss, quartzite, ryroxenite and mica, and an 
examination of nearly all th_e mines showed that the apatite is always 
accornpar.ied by pyroxenite. 

In regard to the relation between the pyroxenite and the apatite, 
some results arrived at by Prof. Osann, who made a close study of the 
occurrence of apatite in this field in the fall of 1899, may be quoted. 

He says : "The apatite veins are always accompanied by so-called 
pyroxenite; they seem' to be connected with its occurrence." Again, 
speaking of the apatite deposits : "They are all of the same origin, and 
younger than the associated gneisses. They are accordingly true veins 
which have been formed in the same way as all othe1· ore-veins." 

SURFACE GEOLOGY OF EASTERN QUEBEC. 

By Dr. R. Chalrners. 

\~ork during The winter of 1903-04 was spent by Dr. Chalmers in the office com-
wmter ofl903- 'l' h fi Id k f h . d . b ll . l!l04. p1 mg t e e wor o t. e prevwus summer an preparmg a u etm 

on Peat in Canada. In this paper a description of nearly all the 
known peat bogs of the Dominion is given, together with an account 
of the processes employed in preparing this material for fuel, coke or 
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moss litter. Information concerning peat bog~ was furnished to per
sons interested in these, in answer to inquiries from different places in 
Canada, and some time was also taken up examining drillings and logs 
of wells bored for oil, gas or water. 

On the field work accomplished during the past season Dr. Chalmers 
makes the following report :-

The work assigned me for the season of 1904 was the study of the Field of work 
for l!lO!. 

surface geology of the St. Lawrence . valley, principally to the north 
and east of Quebec city, including that of the Gaspe peninsula, and of 
the Saguenay river and Lake St. John district. Before commencing 
this, however, a short time was spent at Brockville, Kingston and north-
ward and north-westward into Renfrew and Hastings counties along the 
border of the Archrean area, with a view of obtaining, if possible, further At Brochille 

evidence as to an axial uplift in the Post-Tertiary period north-east and and Kingston. 

north of lake Ontario. Stratified beds of sand and gravel, with a flow-
and-plunge structure, deposited by waters flowing eastwardly were 
observed in several places between the St. Lawrence river and Ren-
frew, occupying different elevations, the highest being met with be-
tween Sharbot and Calabogie lakes at 800 and 850 feet. Lower beds 
of the same character occur to the west neat· Macloc Junction, also to 
the east three or four miles north of Smiths Fa.lls. At these pl a.ces, 
the elevation is 502 feet and 440 feet respectively. Further, certain 
yellow sands and gravels, holding calcareous concretions, common in \Vestern limit 

the basins of lakes Ontario and Erie, have also been transported east- of Le~n. .cln.y 
d h' · cl cl d · d h L d 1 d S · and i:laxJCn.vn. war at t lS perw an epOfnte upon t e e a c ay an axwava sands. • 

sand along theit· westem border. These were observed as fat· east as 
Prescott. From the fac ts obtained, it became evident that, at the time 
of the formation of these sand and gravel beds, different relativE' levels 
existed, the granite axis being lower than at the present day, and the 
waters in which the highest of these beds were laid down must have 
overflowed from the ancient lake Ontario out upon the St. Lawrence 
marine plain at various points. 

The conclusions tentatively arrived at from the investigations are, Conclusions . 
. . from observn.-

that ( 1) The manne beds of the St. Lawrence V"alley reach then· western tions made. 

limit at Brockville and along a line passing by Maberly station (Cana-
dian Pacific railway), Lanark, Calabogie and northward, and are over-
lapped, in pla0es, by fresh-water sands and gravels from the west.--
(2) The deposits of the basins of the Great Lakes are glacial and lacus-
trine; and (3) The St. Lawrence valley and the lake region must have 
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stood at a lower level at the close of the Pleistocene* and beginning of 
the Recent Period of Post-Tertiary geology than at the present day, 
and the Arch::ean axis referred to, slightly higher than these, holding 
in lake Ontario or a still larger body of water. This condition 
of things was followed by a downward movement of the so-called 
Arch::ean neck and granite axis, with correlative uplifts to the east and 
t o the west. The raised marine shore-lines on the one hand, and 
those of lacustrine origin on the other, must have been formed during 
certain pauses in the oscillations referred to. Taking all these facts into 
account, there would seem to have been only one general subsidence of 
this axis during and since the glacial period with two or three cessa
tions of the stresses which produced the oscillations, and one upward 
movement still in progress, as shown by the present position of the 
Iroquois beach, and by the observations of Dr. Gilbert of the United 
States Geological Survey. t 

A brief preliminary note embodying the results of the investigations 
was prepared and published in the September number, 1904, of the 
A 1ne1·ican Journal of Science, entitled The Geo>norphic Origin of the 
Raised Shore Lines, Etc. 

On returning to Octawa, a few days were spent in routine work in 
the office, and in prPparing the paper referred to. On the 27th of 
June I left for the regular field work of the season, proceeding first to 
Gaspe peninsula. In carrying out the work intrusted to me there, I 
started from Metapedia, going thence to New Carlisle and Paspebiac, 
where a few days were occupied making examinations in the rear 
settlements and along the coasts towards Port Daniel. At Gaspe 
basin the surface deposits, glaciation and raised shore-lines were 
investigated while arrangements were being made for a trip around 
the north shore of the peninsula. ·with camping outfit, and a man 
and boy, I started on this difficult and laborious journey, having only 
a single horse and express waggon. A considerable part of the trip 
was, however, accomplished on foot ; but occasionally, in the mountain
ous country, we hired a s"cond horse. The roads are the wors-t in 
Eastern Canada, especially between Fox river and Sainte Anne de 
1\lonts, passing ovEr· hills 800 to l,bOO feet high, and descending into 
the narrow valleys at the mouths of the r ivers, where the fishing vil
lages are sicuated. In Se\;eral places these roads are so bad, and the 
hills so steep, that we had to take to the shore and follow it to the 

•- The term Pleistocene as employed here embraces that period beginning at the 
close of the Pliocene and ending with the deposition of the Leda clay and saxicava 
sands. 

::: Recent Earth Movements in the 3creat Lakes Region, Eighteenth Annual Report, 
U.S. Geol. Survey, 1896-!!7, Part II, pp. 601-647. 
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next fishing village. Most of the coast district between Fox .river and 
Yalley river is unsettled, except at the fishing stations. Generally 
speaking, it forms an undulating plateau from 700-800 feet to 1,200-
1,500 feet high, trenched by t·ivers and brooks, and with a steep face 
to the gulf. The banks, which are angular, abrupt, and without that 
rounded appearance so characteristic of ice-worn surfaces, have under
gone tremendous erosion by the sea, the regular curving form of the 
coast line being largely due to this cause. Inlets at the mouths 
of rivers and brooks are enclosed betwef'n steep, angular bluffs, the 
upper brow of these being sharp in outline and bearing no traces of 
ice action. Nor do the higher hill sides and summits exhibit any 
erosion by ice, sub·aerial decay and waste having apparently had full 
sway here. These features characterize the coast district from Fox 
river, or Anse au Vallon, to Ste. Anne des Monts, this part of the 
coast being higher thun that to the east or to the west. No ice seems 

h · · d · · · f h h h A. bsence of to ave Impmge agamst It·, or pas~ed over It rom t e nort , sout , glaciation in 

east or west. A thick coat of decayed rock in situ forms the super- some parts. 

ficial covering, but no boulder-clay nor transported material was 
observed except such as was found on the shore and thi lowest ter-
races. Atmospheric erosion and the action of the rivers were the 
principal factors in the reduction of the surface on the higher grounds. 
Doubtless glacier ice occupied the central and mountainous parts of 
the interior, but it does not seem to have reached 'this part of the 
coast. 

The surface geology of the Gaspe peninsula was examined, many D r. Bell's 

years ago, by Dr. Bell, and the local character of the drift described by ~t~~£~1~~n the 

him in a paper published at the time*; it was also referred to by Dr. ~eolo~y of 
Uas pe. 

Ells in his report on the geology of Gaspet. In Dr. Bell's paper he 
remarks that he failed to discover a single stone which had not been 
derived from the rocks of the country, until he visited Cape Gaspe and 
Point Peter, where boulders of Laurentian gneiss were found in abun
dance on the sea beach. The truth of this statement was borne out 
by the facts observed by me on the north coast, no foreign drift or 
boulders having been met with there, either, except such as had been 
transpo!'ted thither by floating ice. As soon as we pass Cape Gaspe, going 
west, the gneiss and granite boulders referred to by Dr. Bell, evidently 
derived from the Laurentides, begin to appear and can be traced, with 
little or no interruption, on the lower grounds westward to Riviere du 
Loup, Quebec city and Lake Champlain. In proof that these must 
have been transported thither by floating ice, it may be stated that 

*On t.he Superficial Geology of the Gaspe P eninsula by Robert Bell, C. E., of 
the Geological Survey of Canada, Can. Naturalist, Vol. VIII, 1863, pp. 175-183. 

t Report of Progress, Geol. Survey of Canada, 1882-83-84, P art E. 
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they were not met with above the limits of the Pleistocene submergence, 
which at Gaspe, was 240 feet, increasing westwardly, though with some 
irregularity. Boulders of local rocks are, however, plentifully distrib
uted thoughout in the peninsula. 

Coastscenery. From Ste. Anne des Monts, or, indeed, from Valley river westward, 
the coast scenery changes and becomes less elevated and bold along the 
St. Lawrence. At the first mentioned place, a number of hills, remnants 
of denuded ridges, occur to the east. of the village, and now form separ
ate peaks. Boulder clay, which had not been seen since we left Anse au 
Vallon, or Fox river, again appeared and glaciated blocks, apparently 
derived from the Shickshock mountains, were also noted. The hills 
now began to recede from the St. Lawrence river, and low bosses were 
observed to be rounded and worn on the south sides, evidently by ice 
that flowed northward from the mountains referred to. The surface 
beds here, too, contain large quantities of material derived, appar
ently, from the interior of the peninsula ; but the Laurentian gneisses 
and granites are still plentiful along the coast. 

Ste. Anne des From Ste. fl...nne des Monts, or Cape Chat westward, the country is 
Monts. 

set.tled for two or three concessions back from the river, near which 
good land was observed. This farming belt or terrace widens as we 
proceed up the St. Lawrence valley, the hills retiring more and more. 
At Metis the marine plain is two or three miles wide, and the foot hills 
of the Notre Dau1e are three or four miles from the river. Her<', good 
evidence of northward ice-movement was shown by bosses, glaciated 
on the south sides, by transported blocks and drift from the interior, 
and by the presence of thick beds of undisturbed decayed rock mater
ial on the north or lee side of the foot hills. One of these beds can be 
seen under the snow-shed immediately to the north of Little Metis 
station, (Intercolonial railway). It is a mass of decayed slates in situ, 
lying on the northern brow of the ridge, and fronts the open St. 
Lawrence valley, thus showing that no ice from the north impinged 
against these hills at this place. 

Conclusions The investigations of the past season established the conclusion that, 
respectinggla- fi h b D B ll . h . d h l . t" d ciation of as was rst s own y r. e m t e paper Cite , t e g aCia IOn an 

· Gulaspe penin- the transportation of the drift in the Gaspe peninsula, are entirely 
s a. 

local, except such material as is due to floating ice on the north side. 
On the south and east sides the ice of the glacial period flowed out
ward from the elevated grounds of the interior, towards the periphery*. 
North of the range of mountains terminating at <Jape Gaspe, the ice 

* Annual Report, GeoL Surv. Can. Vol. II, 1886. Ibid. Vol. VII, 1895, pp. 
88-90 M. 
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movement was eastward, veering apparently to a north-eastward 
course as we go up the coast towards Fox river. Here, or between this 
and Anse au Vallon all traces of ice action are lost and are not again 
met with till we approach Ste. Anne des Monts. It cannot be doubted 
that ice gathered upon the higher parts of the interior, but owing to 
the divergent cour·ses of the river valleys and the elevated character of ~ce iJ! the 

the coast border between the two places mentioned, the ice upon the mtenor. 

mountainous country, in the central part of the peninsula, must have 
found outlets in other directions. A portion flowed eastward, and 
probably south-eastw:trd, following the rivers which fall into Gaspe 
basin and the Baie des Ohaleurs, while other parts, further west, des-
cended northward more directly to the St. Lawrence river along the 
Ste. Anne des Monts and other river valleys. Whatever explanation 
is given, the fact remains that it is only along that part of the northern 
coast border, which rises from 800 to 1,500 feet above the sea, that 
the evidences of glaciation are wanting. From Ste. Anne des .Monts 
westward to .Metis, Levis and, indeed, to the International Boundary 
near Lake Oh>1mplain, thf>re are abundant strire proving northward ice
movement from the Shickshocks, N otre Dame and Sutton mountains 
into the St. Lawrence valley. These strire are especially well-marked 
at Metis, Trois Pistoles, the south side of Oranbourne mountain, at 
Inverness and South Somerset, Richmond, and in Brome and Mississ-
quoi counties, and boulder-clay, without Laucentian boulders, but 
evidently derived from the mountain ranges to the south, occurs in the 
localities mentioned. To the west of Quebec city, but not to the east, 
strire are found superposed upon thi8 south-to-north set produced by ice 
which came from the Laurentides. This ice spread over the greater 
part of the Eastern Townships and province of Quebec, west of Belle-
chasse and Dorchester counties, and appears to have crossed the Interna-
tional Boundary in a number of places, and to have flowed up the Lake 
Ohamplain valley. Another and later glacier from the Laurentides 
moved south-westward and westward up the St. Lawrence valley, the 
source of which appears to have been the high grounds between Lake 
St. John and the head of the St. Maurice and Batiscan rivers. Strire 
produced by this glacier were found to be superposed on those of the 
earlier ice of the Laurentides. These systems of striation were described 
in a previous report,* and the latter ice movement will be referred 
to on another page in describing the glaciation of the Lake St. John 
and Saguenay region. 

Returning to the Gaspe peninsula, it may be stated that a consider- Agricultural 
. . character of 

able part of the region traversed on the north stde contams arable region. 

*Annual Report, Geol. Surv. Can. Vol. X. 1898 pp. 25-54 J. 
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land, even upon the higher grounds. The thick capping of decayed 
rock material lying upon the unglaciated portion forms, in most places, 
a good soil, and does not contain more stones than are found in other 
parts of the country. These lands are still largely covered with the 
original forest growth, which consists of spruce, fir, cedar, hacmatac, 
birch, maple, poplar, ash, beach, etc. Except in the vicinity of .Fox and 
.M:agdalen river~, no forest fire~ have over-run the country. .From 
Grand Vallee to Magdalen river, where lumber operations 'Yere carried 
on some years ago, thence nearly to Ste. Anne des Mont~, little of the 
original forest covering has been cut away. Lumber mills are now in 
operation only at Grand V allee and Ste. Anne des Mor.ts. At V alley 
and Chat rivers, and some smaller streams, the manufacture of birch 
into spool wood is carried on. This finds a market in Paisley, Scotland. 

The primitive and isolated condition of this coast region is very 
remarkable, considering its proximity to the oldest and most thickly 
populated parts of Canada. The fishing industry seems to be the main 
dependence of the few scattered settlers, and the lack of easy com
munication with the rest of the world retards progress in various 
ways. The natural resources of this coast area are, therefore, still 
largely undeveloped. The seigniorial tenures doubtless hinder settle
ment in some places; and though the soil is suitable for mixed farm
ing, early frosts interfere with the successful production of the crops. 
A much better state of things would undoubtedly prevail were the 
coast provided with good roads and other means of communicatiqn. 

After completing investigations in Gaspe, my intention was to 
examine the north side of the St. Lawrence and the Saguenay and 
Bersimis rivers, and if weather permitted, go as far as Point des Monts. 
Crossing from River du Loup, work was commenced at Tadousac, but 
bad weather setting in, we were obliged to wait, meantime making an 
examination of the Saguenay river and the basin of Lake St. John. 
At Chicoutimi, glacial strire were found trending S. ! 4 o E. and S. 79Q 
E., while, on the road to Kenogami lak e, they werA observed to havE.> 
a bearing of S. 86° E. West of Roberval, grooves were noted having 
approximately the same course. At the Grand Discharge the stri::e 
run S. 75° E . .From these data it appears that the ice, which occupied 
the I.ake St. John basin and the Saguenay valley, flowed in the direction 
of this valley towards the St. Lawrence, but whether overriding the 
mountains at Trinity and Eternity capes remains to be discovered. 
Glacial grooves, with approximately the same courses as those at 
Chicoutimi, were noted in the vicinity of Tadousac. 
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The glaciation of the region to the south and south-west. of Lake Glaciat_ion of 

St. John, comprised within the counties of Quebec and l\Iontmorency, !~~t;~fL~ke 
when studied along with that described above, indicateg an ice-shed St. John. 

where the present water-shed exists, from which glaciers flowed 
westward and south-westward, southward and south-eastward, appar-
ently in radial lines, those of the latter course descending the Saguenay 
valley as already shown. The ice producing these divergent courses 
probably had its source to the north of the ice-shed referred to above, 
and, if so, the fact that a portion of it was guided in its movement by 
the valley of the Saguenay, or drained into it, would show that it was 
not sufficiently thick or massive to be beyond the influences of the 
local topographic features. On t-he south of the mountains properly 
called the Laurentides, which front the St. Lawrence from Point des 
Monts, westward, the striation is light and, as already pointed out, the 
ice which produced it does not seem to have crossed the St. Lawrence 
river at any place below Quebec city. On the west of ·the ice-shed 
referred to, the ice-flow, as mentioned above, was south-westward and 
westward. Strire with thesP. bearings are recorded by Mr. Low in his 
list'~ in which courses varying from south to west are given as observed , . 
. Q b cl p f - h' . f ll d h d f h Strue near Ill ue ec an ortneu counties. T IS Ice o owe t e tren o t e Quebec. 

river valleys, as pointed out by l\Ir. Low. Whether the divergent strire, 
found upon the higher grounds of th is region, indicate two or more 
systems of glaciers has not been ascertained. No strire have been 
met crossing each other on the same exposure; nor have two boulder-
clays with inter-glacial beds been obser ved , as o1i the south side of the 
St. Lawrence valley. vVest of Quebec and Portneuf counties, however, 
strire with a westward trend were found by me in 1896-98 superposed 
on others produced by the earlier Laurentide glacier, or glaciers, at 
St. J erome, Montreal, Lachute, Oalumet, Soulanges canal, Prescott, :-;S·:ttriLre in the 

... . awrenc~ 

Lansdowne, etc., and on the south side of the St. Lawrence valley ttt Y[l,lley. 

Ste. J ulie, Warwick, Richmond junct, Shefford mountain, Beauharnois 
canal, V alleyfield and westwal'd. t In many of these localities the 
superposition of the westward-bearing courses is so clear, that the !acts 
cannut be explained except on the theory that two separate glaciers 
passed over the region. Strange to su.y, howev~r, no interstratified 
beds of sand or clay have yet been met with between boulder-clay 
deposits on the north side of the St. Lawrence, or upon the border of 
the Archaean area. 

*Report on the Geology and Economic Minerals of the southern portion of Port
neuf, Quebec and Montmorency counties, P.<-l. Geol. Surv. Can. Vol. V, 1890-91 pp. 
48-52 L. 

+Report on the Surf~~.ee Geology and Auriferous Deposits of Sout-h-eastern Quebec, 
Annual Report, Geol. Surv. Can. Vol. X, 1898, pp. 26-38 J . 
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Shore lines and all evidences of a lower level of the land at a former 
period were every where observEd on tl:e Gaspe coast, in the St. Law
rence and Saguenay valleys and around Lake St.. John. On the south 
side of the St. Lawrence, local deformations were noted in a number 
of places. The presence of transported gneiss and granite bouldere, 
scattered about up to a certain limit., assists, in many place~. in defining 
the uppermost high water mark of the pleistocene submergence. Near 
Cape Gaspe this is about 240 feet, at Riviere l\1anche d'Epee it is 310 
to 315 feet, at Claude river it is only about 267 feet, while at Ste. 
Anne des Monts it is about 300 feet. Near Little Metis the highest 
shore line is 420 feet, but. at Ste. Flavie, further we~t., it is only 345 
feet. At Trois Pistoles it wa::; found to be 375 feet, and at River du 
Loup 4 75 feet.* It will thus be seen that there were at least two local 
sags or uplifts, as the case may be,-one between Rivi(ore Manche 
d'Epee and Ste. Anne des Monts, and the other between Little Metis 
and River du Loup, and there are possibly more. 

On the north side of the St. Lawrence, these unequal changes of 
level were further noted, particularly in the Lake St.. John basin and 
along the Saguenay gorge. At Tadousac several shore lines were seen, 
the highest, which is a very good one, being 405 feet above mean tide. 
A nother lies below it at 180 feet. To the east of the village, the higher 
one extends along the St. Lawrence for thrEe miles or more, and is · 
one to two miles wide, undulating slightly in that distance. A great 
deal of its surface is covered with blown sand. At Murray Bay, the 
highest well-defined shore line is at 378 feet, which is 27 feet lower 
than the highest one at Tadousac. It rises to the west, however, 
being 4 79 feet at Les Eboulements, 540 at Ste. Anne de Beaupre, and 
560 feet at Charhsbourg, north of Quebec. t 

Returning to the Saguenay tiYer and ascending it, we find four well
defined terraces south of Chicoutimi. The relaton of these to the St. 
Lawrence valley terraces is, however, wmewhat doubtful; the lowest 
is 265-270 feet above mean sea level, the second 325 feet, and the 
third 485-490 feet. The fourth and highest is wide, extending across 
a considerable part of the country between Chicoutimi and Kenogami 
lake at a height of 510-515 feet. Nea r this lake, gravel terraces 
occur at 525 feet, which, however, appear to be lacustrine. As regards 
the other terraces a;d shore lines, they are probably marine, being neat· 
the head of the present tide waters, though I did not find any marine 

*These heights are all based on mean sea level. 

tAdditim~al alti tudes for the U])permost shore lines on both sides of the St. Law
rence valley are given in Annual R eport, Geol. Surv. Can. vol, X, part J. 



BF.[,L. j SUMMARY REPORT 259 A 

shells in the clays ot· sands here. Pleistocene marine fossils have, how
-ever, been reported f rom this locality. 

At St. Jerome, near the foot of Lake St. John, the 515 foot terrace AtSt.Jerome. 

(513 feet here), a mile or two wide, was also noted. Another narrow 
one, at the ba~e of the hills west of this village, was found to be 570 
feet high, and in the narrow valleys, or indentations in the hill sides, 
with terrace bottoms water lines occur at 675 to 700 feet. 

West of Roberval, an extensive plain of sand and clay occurs at Near Itober

about the sa,me elevation as that of the St. J erome and Chicoutimi val. 

terrace, namely, 515 feet, (here it is 518 feet in places.) At the foot-
hills t here is a narrow terrace at 655-665 feet, and a higher, broken 
one at 710 feet. These appear to be parts of the terraces observed at 
St. Jerome (l.t 675 and 700 feet.* 

The wide terrace at the same altitude, (515 feet) at Chicoutimi, St Wide terra

J erome and Roberval is therefore practically horizontal for 65 to 70 ces near L ake 
' ' St .• Tohn. 

miles, and the question arises, is it marine or lacustrine, that is, did 
the sea enter the Lake St. John basin in the Post-Tertiary period, or 
W(l,S this great terrace formed in t he bottom of the ancient body of 
water representing this lake. At present this question cannot be satis
factorily am;wered. Sea shells have been reported from the clays Of 
the Lake St. John basin, but I could not find any, though some time 
was spent in searching for them. In a brick-yard at Roberval, how-
ever, a species of Unio was discovered in the clay. Near tide head at 
Chicoutimi, marine shells were reported to have been found in clay 
beds, presumably Leda clay, but whether in the highest terraces, or 
near the present tide level, I could not ascertain. If this extensive 
terrace be marine we muRt have had a differential elevation of the 
region, that is, the Lake St. John basin has rieen ll 0 feet higher than 
the country at the mouth of the Saguenay, 70 miles to the south-east. 
·On the other hand, if the Lake St. John terraces be lacustrine, where Differential 

was the barrier which held up the waters to this height 1 The clays elevaLi on. 

there, it must be admitted, do not resemble the Leda clays of the St. 
Lawrence valley; on the contrary, they are s~mewhat similar to the 
clays in the Lake Ontario and Erie basin. This fact and the occur-
rence of ·unionice in them seem to be against the marine hypothesis. 
'The question as to their marine or lacustrine origin therefore remains 
·in doubt. 

There is, however, anothet• problem in connection with the altitude Problem in 

-of the terraces referred to, which cannot be passed over without some c~nthnetction 
--------------~----,-~--~-,-------- Wl erraces. 

* All the heights were based upon those of the Q. and L. St. John railway as 
given in \Vhite's "Altitudes. " 
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attempt at explanation. Taking the depths of the Saguenay, between 
the mouth and Chicoutimi, at tide head, into consideration the differ
ence between the deeper and shallower parts is so great as to be 
inexplicable on the erosion or deposition theory. The St. Lawrence. 
opposite the mouth of the Saguenay river, is 120 to 180 feet deep, 
Inside of the mouth of the Saguenay river, the depth is 600 to 648 
feet, while above this, at Point Laboure, it is only 300 feet. In the 
narrowest part of the valley, below the mouth of Ste. Marguerite river, 
the general depth is only 200 to 300 feet, though in one spot 432 feet. 
At St. Jean bay it is 708 feet, and at Eternity Cove, now called Echo 
Cove, in the guide books, 870 feet; above Trinity, 870 to 876 feet, the 
last two soundings being in th~ deepest part of tht> whole river. From 
this to the entrance to the Ha Ha Bay, the average depth is from 870 to 
708 feet. Above Ha Ha Bay the river shoals, and is only 492 and 360 
feet, diminishing in depth further up to 180 feet and less. It will thus 
be seen that the Saguenay, in its tidal part, is a great trough 70 miles 
in length, from half a mile to two miles in width, and from the hill 

Inequalities tops on either side, 2,000 to 2,500 feet deep in the deepest part, namely 
of its bottom. at Cape Eternity. In the shallower parts, howevel', it is not more 

than 800 to 900 feet deep. In its present form, therefore, it does not 
seem as if it could be simply a valley of erosion; and yet erosion must 
have been one of the principal agencies which contributed towards its 
formation. The inequalities in the bottom, as well as in the width, 
constitute the chief difficulties in regard to its origin, and the question 
arise3, could unequal deposition of sediment, with unequal erosion by 
the river, or by tidal scour, produce these inequalities. "Where the 
valley is narrowest, namely, below the confluence of Ste. Marguerite 
river, it is shallowest. One thing is indisputable, namely, its great age. 
It seems certain that it has been an outlet for the waters of the inter-
ior ever since the land rose above the sea. Differential movementd, 
transversely to the general direction of the gorge, must hnse taken 
place, probably throughout its whole geological history, and continued 
into the Post-Tertiary period. The St. Lawrence valley, from Orleans 
island eastward, does not appear to have been affected by d ifferential 
or local movements in the same manner, its bed being comparatively 
even and regular. The border of the Archrean area must, therefore, 
have been for ages an oscillating zone, especially that part of it crossed 
by the tidal waters of the Saguenay river. Only on this theory are 
we a.ble to account for the great differences in the depth of the valley. 
Glaciers have probably enlarged it laterally, and deepened it in some 
places, but they could not produce the gorge or leave it in its present 
form, for some of the shallowest parts, it will be seen, are where it is 
narrowest, and the h:ills lowest, and the deepest pa.rts are at Trinity 
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and Eternity capes, where they are h ighest. Though a considerable 
part of the Saguenay gorge lies below the level of the bed of the St. 
Lawrence opposite, thus proving that it traverses a sunken area at pres
ent, yet the amount of the vertical displacement, relatively, is difficult 
to calculate. The marine shore lines of the Post-Tertiary period affot·d 
only a partial a.nswet• to this question. Leaving out of consideration 
the terraces around Lake St. John, as it is doubtful whethet· they are 
of marine or fresh water origin, we shall compare tlie altitudes of those 
along the tidal portion of the Saguenay river. At Tadousac the high
est was found to be 405 feet, and at Ohicoutimi (tide head) ,')15 feet, 
the difference between these being 110 feet. Not to speak of more 
local fl eformations, this may mean either that the uplift in the upper 
Saguenay region was gt·eatet• than towards the mouth of that. river, or 
that a greater subsidence took place between Ohicoutimi and the St. 
Lawrence. The latter view seems more in accordance with the facts, Subsidf!nce in 

. the regwn 
the bottom of the Saguenay bemg lower than th:tt of the St. Lawrence. traversed by 

The hypothesis of a subsidence of the margin of the Arch rean, or ;~~e~aguenay 
rathm· of that part of it between Ohicoutimi and the St. Lawrence 
traversed by the Saguenay riYer, appears to satisfy all the conditions of 
the case. This subsidence a11d the loral deformations shown by the 
form and condition of the bottom of the gorge seem to have taken 
place concurrently. Taking all the facts together it is quite p robable 
that a change of level has occurred on the nort,h of the St. Lawrence, 
in the region between Quebec and Bersimis, or Point des .M:onts, by 
which a portion of the m·trgin of the Arch::ean, at least, has sunk eome 
hundreds of feet relatively, to the region on the south, and possibly on 
the north also, though the evidence points to a post-glacial differential 
uplift at Tadousac and Ohicoutimi. 

The drainage features of the Lake St. John district exhibit some Drainage fea-
. . . . tures of Lake 

peculiant1es. Th1s lake seems at one ttme to have had at least two St. John 

outlets,-one by the present channel by the Grand di~charge, another di•trict. 

by Kenogami lake into Ha Ha Bay, the latter probably leaving the 
lake at La Belle Riviere. The Kenogami channel is now drift-filled 
from the south end of the lake to St. Alphonse, at Ha Ha Bay, and is 
levelled off to the same height as the general surface on bot.b sides. 
Ohicoutimi river, the present outlet of Kenogami lake, has a numbet• 
of waterfalls in its course and is evidently a new river. What caused 
the damming of the ancient channel between the lake and Ha Ha Bay 
has not yet been aicertained, but it was probably the drift thrown 
into it during the glacial period. 

In this region, a number of very interesting problems in regard to 
the glaciation, geomorphic changes, altered drainage lines, etc. offer 
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themselves for investigation and study this region but they can only 
be dealt with in a detailed report. 

Surfacedepos- The surface deposits met with in the districts examined during the 
its in the . 
district exam- season, are as follows, m descending order :
ined. 

Decomposed 
rock. 

Boulder-clay. 

(1 ). Peat bogs and decomposed vegetable matter. 

(2). Lacustrine and fluviatile sands and clays sometimes containing 
shells of Unio. Except for the presence of these shells it would be 
difficult to distinguish the sands of this series from Saxicava sands. 

(3). Saxicava sand and } . . . 
Leda clay, ' Champlam of Umted States geolog1sts. 

( 4 ). Bouldflr-clay. 

(5). Decomposed rock in sitn. 

The last has been noted in a great number of localities on both sides 
of the St. Lawrence valley. As already shown, it occurs in thick 
sheets on the north shore of the Gaspe peninsula, in a belt about a 
hundred miles in length and of variable width. In this unglaciated 
coast district, it constitutes the principal covering of the rocks. Along 
the foot-hills on both sides of the St. Lawrence too, it is found in thick 
beds, because in these places it has been protected from the erosive 
action of the glaciers. 

Boulder-clay has not been observed in very heavy beds in the dis
tricts examined, except quite locally. On the north side of the St. 
Lawrence, it is often a sandy clay filled with boulders, owing to the 
abundance of sand upon the southern border of the Archrean. Most 
o£ the boulder-clay is local, that is, the materials composing it have not 
been transported any great distance. The boulders, however, have been 
in some cases carried long distances, especially those which have been 
moved about by floating ice and which are now met with on the lower 
levels. The Laurentian gneiss and granit,e boulders, scattered on the 
north coast of the Gaspe peninsula, are examples. These have been 
borne thither by the drift ice from the north side of the St. Lawrence 
and carried eastward. 

Led_a clay and The Leda clay and Saxicava sand, which apparently form two dis-
SaxJCava . d cl l S L d sand. tmct beds, are well evelope a ong the t. awrence, an often con-

stitute thick deposits. The materials of these are chiefly of local origin, 
though in the indentations, wherein lie the estuaries of the rivers, there 
is a considerable proportion of it which has been transported some 
distance. Fossi.ls are plentiful in the clays and in the lower part of 
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the sands. Notwithstanding the fact that the Leda clay and Saxicava 
sand are often separated by a tolerably distinct line of demarkation, 
apparently demonstrating succession in the beds, yet they must fre
quently be of contemporaneous origin, that is, while the Leda clay was 
being laid down in deep watet·s, the Saxicava sand may have been 
deposited in the shallow parts, and may be largely a littoral forma
t ion. The fossils contained in it are usually shallow-water species, e.g . 
.Afacoma Balthica, Myct arenaria, etc., and the sands sometimes show 
tidal or wave action. ln other places it occurs in wind-blown ridges 
or mounds. No boulder-clay was found overlying the Saxicava sand, 
though boulders commonly reJSt upon it, or are embedded in it; but in 
river ·valleys and on the borders of lakes, sands and clays of fiuviatile 
or lacustrine origin are met with, and, near the coasts, these rest on the 
marine beds (Leda clay and Saxicava sand). On the west side of Lake 
St. John, fresh water shells ( Unio) were observed in a clay bed at a Foosils. 

height of 25 to 30 feet above the lake. The lake itself is 341 -314 feet 
above mean sea level, so that the sea which formed the 405 foot terraces 
at Tadousac could also have formed those at Lake St. John, if no 
differential changes of level had occurred since. Besides the fact of 
fresh-water fossils being met with in the clays of this lake basin, it 
mn.y be stated th11t the depo>its resemble those of lakes and rivers of 
the interior more than they do the marine beds of the St. Lawrence 
valley. But the basal portion of the series was not; seen and this may 
be marine, like the beds at Sorel, Three Rivers, etc.* 

The soil of the Lake St. John basin consists of a deep loam contain- Soils and 

ing considerable quantities of vegetable matter, with a gray brick clay climate. 

underneath, resting on boulder-clay in some places, or on the rock 
surface. The Lake St. John district is not as far north as some parts 
of the Gaspe peninsula; but from its inland position the climate is, I 
should judge, somewhat d ifferent. 

THE CoPPER-BEARING BocKs OF THE SHERBROOKE DISTRICT, P.Q. 

By Dr. J. A. Dresser. 

According to your instructions received. on June 10 last, my avail- Introductory. 

able t ime, two and a half months, during the past season, was devoted 
to the examination of the copper-bearing rocks of the Eastern Town-
ships of the P rovince of Quebec. This is a continuation of the work 
of 1902 and 1903, and is now so far advanced as to make it possible 

*Summary Report for 1903, p. 142. 
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to prepare a final report on the area covered during the past three 
seasons. This will be prepared during the course of the coming winter. 

This investigation is concerned mainly with the Pre-Cambrian rocks; 
which occupy, in this part of the Province of Quebec, three principal 
areas. One of these is a band whose extent is not yet very accurately 
known, along the boundary line of the State of Maine ; the second 
extends from Lake Memphremagog to Carthby and indudes the 
Cupelton hills and Stoke mountain ; the third, or Sutton belt, extends 
from the International Boundary a~ong the central part of the State of 
Vermont, to the county of Bellechasse, nearly south of the cit.y of 
Quebec, and some thirty miles from the St. Lawrence river. 

These belts have been known to be, in general, copper-bearing, and 
have been mapped as sedimentary. Recent investigations by the writer, 
however, having shown that the copper is chiefly confined to certain 
igneous portions, not hitherto recognized as such, the chief object of 
the present work has been to make a petrogmphic subdivision of the 
Pre-Cam brian strata, so as_ to distingusish for practical use the coppet·
bearing volcanics from the sedimentary rock, in which the copper is 
generally of little, if any, importance. 

The past season's work was done principally in that part of the 
Sutton belt of the Pre-Cambrian a rea which lies between the St. Francis 
and the Chaudiere rivers. This includes, wholly or in part, the town
ships of Cleveland, Shipton, Tingwick, Chester, Ham, Garthby, \Vol
festown, Halifax, Ireland, Leeds, Inverness, Thetford and Broughton, 
as well as certain portions of the counties of Lotbiniere and Beauce. 

A special examination was made, by direction, of a bog-iron deposit 
near the vil lage of Stanfold. A few days were also spent, toward the 
end of the season, in examining the copper deposit-s of St. Flavien, 
Nelson and Drummondville, which are the extensions, toward the 
north-east, of the Acton and U pton series. ThE>se are r.ontained in, 
or closely associated with, igneous rocks intrusive through strata as 
late in age as Cambro-Silurian, and hence they are very different in 
age and structure from the deposits in the localities named above. 

A large number of occurrences of copper, in the area covered this 
season, were recorded in the reports of the Geological Survey for 1863 
and 1866. These have been visited, and several of the more important 
prospects have been examined. The greater number of occurrences 
are in, or nearly associated with, t he ancient Yolcanic rock. 
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In the fourth range of Ham, and the 28th lot, is the mining location 
once known as the Nicolet Branch Mine. Copp1w pyrites and bornite 
here occur in dolomite, which lies on the ~outh-east slope of a volcanic 
ridge. The general conditions are favourable to the view indicated by 
the history of the workings, that a considerable deposit of copper may 
here be found . As in several other occurrences, copper has apparently 
been concentrated by the breaking down of the volcanics in which it 
originally occurred. The first rock above these is dolomite, which 
frequently carrie> fragments of the volcanics, as well as masses of 
copper ore. Similar conditions at·e found in the 9th, lOth and 11th 
lots of t he X l range of Leeds. Here, chalcopyrite and bornite are 
found in dolomite within a few feet of the volcanic rocks. As in 
Ham, the dolomite is cut by numerous veins of quartz, and in them 
the copper most frequently occurs. This locality seems worthy of more 
careful·investigation than it has yet received. 

Similar conditions were also noted in several parts of Chester, notably 
on lot 6 of range Ill. 

In the vicinity of Lower Ireland, copper and iron pyrites are found Lower 

in different conditions. The country rock is there so highly meta- Ireland. 

morphosed as to be almost completely recrystallized, and its original 
characters are thus far a matter of doubt. It is also invaded by dikes 
of a granitic appearance, and on the margin of one of these, as well as 
in the enclosing rock nearby, pynhotite, pyrite and chalcopyrita appear. 
These are in lot 1, range IV of Inverness, and lots 13, 14 and 15 of 
Craig's Road, range of Ireland. It is a locality which warrants careful 
prospecting. 

On lot No. 2, of Craig's Road, range of Ireland, is an appat·ently Talc. 

large deposit of talc. Associated with this are some sm<tll irregular 
masses of copper ore, of which the following assay by Gwillan and John-
son, Slocan City, B. C., was given me by Mr. W. J . Porter :-Copper, 
41.2 per cent; silver, 19·2 per cent; gold, $16 per ton. 

In the fifth lot of ~he IX range of Chester, chalcopyrite occurs in Ohalcopyrite. 

quartz veins within a rock that seems, from a preliminat·y examination, 
to be an altered sediment. The ore was not seen in important 
quantities. Galena is also said to occur here. I did not find any, 
but saw some specular iron which has been mistaken for silver, in 
several places, throughout this district. 

In lot 17, range IX, of Tingwick, is a property on which some work Tingwick. 

was formerly done for copper. There 1s no ore in sight, except a little 
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chalcopyrite, found in the shaft. The rock seems to be an altered 
sediment and not likely to carry much copper. 

On the 25th, 26th and 27th lots of the IX range of the same town
f!hip, however, t here are somewhat better indications of copper. A 
large mass of igneous rock which extends through parts of these three 
lots 'contains irregular bodies of quartz, on one of which some trial pits 
have been sunk. They are said to have yielded a little copper. The 
present condit ion of the work did not admit of a conclusive examina
tion . 

The well-known deposits of the Harvey Hill and of the Halifax 
mines have already been frequently described in the Geological Survey 
reports. The country rock from these, however, will be subjected to 
microscopic examination. 

Sutton hills Proceeding north-westward from the boundary line between the 
State of Vermont and the township of Sutton, the hills of the Sutton 
belt become gradually lower, a,nd the volcanic portion forms a corres
ponding part of the Pre-Cambria,n rocks. This, apparently, results 
from the volcanic ridges being more and more deeply covered by the 
flanking sediments, as the former decline in height. 

Topography. The distribution of the volcanics in the northern part of the district 
is still further connected with the topography. They are most com
monly found along the southern base of the highest north-east-south
west-running hills. This is appa,rently due to the fact that over a 
large part of the area there is a distinct cleavage dipping at angles 
20o to 40o towards the north-west, and, accordingly, the longitudinal 
valleys are deepest towards their north-west side, and the hills have 
their steepest gradients on the south-east. The volcanics are conse· 
quently most frequently found at the foot, and for some distance up 
the hills on the south-east side, being best exposed where the erosion 
has been deepest. They generally form elliptical areas, which are often 
nearly continuous, seemingly indicating the position of the highest 
volcanic ridges at the time of their first submergence. These ridges 
are frequently traversed by streams of considerable size, which afford a 
rather complete cross-drainage, and, incidentally, afford good cross-sec
tions of the ridges- where they are not too deeply drift-filled . Such 
are the west branch of the Nicolet, the middle branch of the Harne 
river, and the series of lakes and streamR from Black lake to the 
Becancour river. These valleys are comm.only from six hundred to a 
thousand feet lower than the intervening hills. They are probably, in 
general, valleys of streams antecedent to the uplift of the ridges, but 
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in some instances, as in the vicinity of Lake William, their formation 
is probably due, in part at least, to cross-faulting. The extent of the 
volcanics will be shown by a map in the final report, which is now in 
course of preparation. Their most northerly appearance in the Pre
Cambrian area is in the north em part of Leeds, and in the seigniory of 
St. Marguerite, in the county of Lotbiniere. This is only eight miles 
from the Chaudiere river. 

But in the region of thfl Gilbert river, twenty miles to the south of Gold 

the Sutton belt, and on the north-eastern side of the Chaudiere, the 
same type of volcanic rock occurs. It is there indicated as Cambrian 
on the Geological Sur vey Map of 1886, a.nd in the short time available 
there were no means of satisfactorily examining the data for determining 
the age. Lithologically, this rock is a quartz-porphyry, and is identical 
with that of the Capelton hills and Stoke mountain, but from its posi-
tion it i!' more likely connected with the Pre-Cambrian rocks of Lake 
Megantic. A further fact of importance, in this connection, is that 
this is the bed-rock of the lower part of Gilbert river, and only on, or 
below, this rock, as far as could be ascertained, does gold occur in 
important quantities. Michel, as early as 1866, pointed out that the 
gold was limited to a certain district, and accordingly a representative 
specimen of the country rock of that district was taken for examin
ation, with the result that it is found to belong to the volcanic series. 

On Stoke mountain, in the township of Dudswell, where alluvial ~f~~~~:~~d 
gold also occurs in important quantities, a similar rock form::< the bed gold. 

of the K ingsley, Rowes, Big Hollow, and Hall brooks. It is also well 
known that gold occurs in most of the copper ores of the Ascot Stoke 
range, the celebrated copper mines of Capelton hill having origina~ly 
been opened as a gold proposition. The upper Chaudiere valley and 
the gold bearing regions of Ditton and R isborough should, accord ingly, 
be prospected for copper as well as gold. 

The gravels of all streams whose bedrock belongs to t his volcanic 
series, and especially to the quartz-porphyry type, should also receive 
careful a·vtention in all parts on and lower than the volcanics, where
ever condit,ions suitable for the formation and preservation of alluvial 
deposits have obtained. 

The pyrrhotite ores, also, which form important deposits near the Pyrrhotite. 

serpentine belt further to the south-west, appear from place to place 
throughout this district. In Garthby they compose the well-known 
Garthby mine at Lac Coulombre, and also occur in a noticeable, and 
probably important, amount on lot 19 of range II. 
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Copper ores. Totally distinct from the Pre-Cambrian rocks in age and mode of 
deposit, are the copper ores of St. Flavien, St. Appollinaire, Nelson 
and Drummondville. These occur in amygdaloidal volcanics of much 
later age, which are intrusive through sediments as late as Cambro
Silurian. These intrusions form a series of apparently uniform petro
graphic character, and appear at intervals from Roxton to St. Apolli
naire, a distance about one hundred miles. Sometimes, as at Acton, 
the most famous of these occurrences, and at U pton, the ore is chiefly 
in the rock which has been invaded by the intrusive, but near or often 
in contact with it. At Roxton and W ickham, it is both in and near 
the intrusive, while at. vVendover, opposite Drummondville, and at St. 
Flavien it is chiefly in the intrusive itself. Extensive work has been 
done on these deposits, especially at Acton and St. FlaYien, while those 
at U pton still seem to warrant further attention. 

Bog-iron ore The deposit of bog-iron ore, reported from Stanfold, is generally 
similar to much that occurs around the edges of the St. Lawrence 
valley. On the farm of J. A. Leclair, range VIII, lot 1,8, the ore was 
found to be fifteen inches in thickness in the spot first opened. It rests 
upon boulder-till, which carries pebbles of Laurentian gneiss, and hence 
a recurrence of t he ore at greater depth need not be looked for. It is 
covered by only two or three inches of humus and sandy soil. One or 
two other places, on being tested, showed a lesser depth of ore, and 
one, at three hundred yards distance, has a depth of only three inches. 

Some ore, said to be two car-loads, has been laken from Jot 19 of 
range V Ill (St. Cyr's), by the Canada Iron F urnace Co. The ore is 
here also generally less than a foot in thickness; it is about two miles 
from Stanfold station. Although the quantity of ore yet disclosed is 
not large, these and adjacent properties should be better tested. 

In lot 22, of the XI range of Inverness, on the farm of Jos Gagne 
et Freres, a similar but probably larger deposit of bog-iron ore was 
observed. There, along a small watercourse, a few rods east of the 
Becancour river, bog-iron appears very frequently for nearly half a 
mile. No work has been done, but the ore is said to have been found 
three feet in thickness, at a point where it was once dug through. This 
excavation was not open at the time of my visit. The property is six 
and a half miles from the G-rand Trunk at Lyster, and is twenty-five 
miles from the deposits mentioned in Stanfold. Both deposits are 
similarly situated topographically, occurring in the flat land of the St. 
Lawrence basin, at~ short distance from the older highlands at the 
south. 
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The Lotbiniere and Megantic Railway line discloses indication<> of 
bog-iron ore in several places between Lyster and Kingsburg junction. 
Thi~ part of the country is not yet sufficiently opened to admit of 
satisfactory examination, but a continuation of the iron ore deposits 
of Drummondville may be looked for throughout this district when 
the land is cleared and the region becomes accessible for examination. 

BoTANICAL WORK. 

By Jb·. J. M. Nacotm. 

Since the completion of Prof. Macoun's catalogue of Canadian plants, Introductory 

the butanical work of this department has fallen by degrees into my 
hands, so that at the present time the greatert part of this work is 
done by me, subject to revision by Prof. l\'Iacoun. The work connected 
with this branch of natural history has grown greatly in bulk and 
importance in recent years. The number of active botanical workers 
in Canada increases every year and, with very few exceptions, critical 
determinations and difficult species are referred to us. By deg1·ees, 
our former custom of submitting our collections to specialists has been 
abandoned, as our increased knowledge and larger botanical library 
have made it possible for us to determine doubtful specimens and 
describe new species, and w bile it is still necessary to occasionally ask 
some acknowledged authority for assistance, this is never done until we 
have ourselves reached some conclusion. In other words, instead of 
sending away specimens to be named, we name them ourselves and 
then sometimes ask the opinion of a specialist. As om· herbarium 
grows, there is constant need for re-arrangement; as soon as mono-
graphs and revisions are published, our het·barium material is re-
examined and, when necessary, renamed. This entails considerable 
labour but the result is that the herbarium is kept in almost perfect 
order. The relabelling is done by Miss Stuart under my inl:ltructions. 

My examination, last spring, before the Corumittee on Agriculture Work don~. 
and Colonization, occupied several weeks. With this exception, my 
whole time last winter amd spring was spent in office work. Reference 
has been made by Prof. Macoun, in his report, to a part of this work. 
In addition to such assistance as I gave him, I worked up the collect-
ion of plants made by myself in the Peace River region, and examined 
many collections sent to me for determination. 

Prof. Macoun's absence, during the summer, made it necessary for ~h:Cl~~rs 
me to be in Ottawa for the grooter part of the collecting season and 
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considerable work was done in this vicinity. Advantage was taken of 
my being at PerctoS, on the Bay of Chaleurs, to have me make a botanical 
examination of the region, and collections were made covering a radius 
of ten miles from that place. Though the season was early for flowering 
plants, everything collected is of value to the herbarium, as we had no 
specimens from that district. Enough was seen of the character of 
the flora to show that it would well repay careful study for a whole 
season. After my return from Gaspe, a month was spent in the office 
and on August 18, pursuan~ to in~tructions, I went to Berthier (en 
haut) to study the aquatic plants growing in the St. Lawrence. Collect
ions of all flowering plants of interest were also made. Berthier is 
well situated for the study of aquatic plants, as there are numerous 
islands in the river, and on both sides of the stream there are bays 
and stretches of slack water. Two species of Potamogeton, P . 'l?.atans 
and P. perfoliatus, grew everywhere, the other species noted being 
less conspicuous and of more restricted distribution. The most 
important of these were P. heterophylla, P. pectinatus and P. pusillus. 
All the species of t he Na·iadacem, known to occur in the St. Lawrence, 
were collected and, with them, the representatives of allied orders. 
Of the lower aquatic forms, such as Chm·a and lsoetes, few species 
were seen, and these have not yet been determined. The luxuriant 
gwwth of Potamogeton, where the current is not strong, makes it 
difficult to keep a channel open where there is not frequent traffic, but 
no easy way of destroying these plants or preventing their growth has 
yet been devised . 

Hudson Bay 
.region. The autumn months were spent in the usual office work, which, this 

year, included the completion of the flora of the Hudson Bay region. 
This was almost ready for the press last winter, but two large collect
ions, made last summer, have added greatly to our knowledge of the 
distribution of the plants growing in the region included in this work. 
The larger of these collections, numbering 238 species of flowering 
plants, was made by Mr. W. Spreadborough, who acted as Mr. 
O'Sullivan's assistant in his survey of the west coastof .J ames bay. 
The second collection was made by Dr. L. E. Borden, the physician 
with Mr. Low's expedition. Not more than half of Dr. Borden's 
plants could be included in the Hudson Bay flora, as they were collected 
north of Hudson strait, a region outside the scope of this work. Large 
collections were made, however, at Fullerton, Southampton island, 
Port Burwell and Wakeham bay, a~d these have been included. A ll 
these plants have been determined and, while they include no species 
new to science, they add much to our knowledge of t.he flora of the 
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Hudson Bay region, and there is, perhaps, no other part of Canada 
that has been so thoroughly worked up. 

During the past year, 2,805 sheets of botanical specimens were Statistics. 

mounted and placed in the herbarium, 1,692 being Canadian flowering 
plants, 672 foreign plants and 441 cryptogams. Not so many speci-
mens aE usual were sent from the herbarium in exchange for specimens 
received, as no time could be spared for labelling and distributing 
these, and we are still deeply in debt to some of vur correspondents. 
More than 1,000 cryptogams were distr-ibuted and 1,194 flowering 
plants. These latter went chiefly to Kew, the Gray herbarium, the 
New York botanical gardens, the Missouri botanical gardens, the 
U . H. National herbarium and the Botanical Museum of Copenhagen. 

GEOLOGY OF CHARLOTTE CouNTY, NEIY BRUNSWICK. 

By D1·. R . JV. Ells. 

The first part of the season of 1904 was spent in completing the Surveys in 

study of the geology of certain parts of Charlotte county, New ~Bruns- Charlotte Oo. 

wick, the surveys of which, owing to lack of time, were left unfinished 
last season. This work included the examination of the rocks of Grand 
l\1anan island, and of portions of the shore of the Bay of Fundy, be-
tween Beaver Harbour and Point Lepreau, where, at different places, 
through the agency of intrusives, the ordinary sedimentary rocks of 
Silurian and Devonian age had become altered to the condition of 
schists of Pre-Cambrian aspect. Surveys necessary to connect the 
work of last season with the shore roads were also completed, but there 
yet remains the survey of the railway between St. Stephen and St. 
John, of which no pfans are available, in order that the map :of the 
county may be properly compiled. 

On the island of Grand Manan, the westem side, and in fact the Rocks of 

g reater portion of the island is composed of trappean rocks or diabase ~rand Manan 
' ' 1sland. 

similar to those which form the North Mount.ain range of Nova Scotia. 
No trace of the Triassic red sandstone was observed. The rocks of the 
south-eastern portion comprise large masses of eruptives, similar in 
<Jharacter to those already described as occurring on Campobello and 
Deer islands to the north-west, which are intrusive through slates and 
<Jonglomerates of Upper Silurian age, with small areas of limestone, the 
whole resembling what was found in Letang peninsula, south of the 
village of St. George on the mainland. The slates are greenish and 
gray with purple beds, and the action of the intrusives on these is 
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Upper Silur- quite marked. In places they have become schistose. The actual 
ian slates. contact of the traps or diabase was seen at only one point on the shore 

north of Seal cove, on the south side of Red head. Here, the extremity 
of the point is occupied by reddish and greenish gray slate, and at a 
distance of 300 paces west from the point, there is a sharp contact be
tween the reddish slates which dip N . < 60 degrees, with a band, at the 
base, of about two feet, which is crushed, and holds pebbles of altered 
slates and trap. The first part of the igneous rocks consists, at the 
contact, of about fifty feet of conglomerate composed of augite pebbles 
in a dirty green augitic paste, beyond which the trap is columnar for 
some distance along the shore in the direction of Seal cove. The trap 

T d I t 
pebbles are of all sizes from that of a walnut to masses of a foot or 

rapan sae 
contact. more across. Seventy ,paces west of the contact with the slates, a band 

Contact at 
Fioh Head. 

Schistose 
slates. 

of similar conglomerate, about six feet wide, extends up the face of the 
columnar trap, filling an apparent line of fracture in the latter, after 
the manner of a later dike. 

As to the other eruptives of the island, associated with the Silurian 
rocks, possibly the best exposure of these is seen at the north-east point, 
known as Fish head, on the north side of Cameron cove, which lies just 
to the north of Flaggs cove. They form the whole shore between the 
light-house and Whale cove, and consist of greenish diabase, reddish 
feldspathic rocks and imperfect syenites. Their comae~; with the slates 
is well seen on the north side of Cameron cove, and is here clearly in
trusive. The slates are not only altered along the junction of the two 
series, but portions of the slates are caught up in the intrusive mass. 
Just where the outer light-house point joins the main mass, there is an 
intrusive dike of the trap similar to that of the west shore, with a 
breadth of about fifty feet, cutting across the diabase of Fish head in an 
almost east course. These rocks have been described in such detail in 
the Report by Prof. Bailey, 1870-71, that minute descriptions here 
are unnecessary. They are similar to the eruptives found on Letite 
peninsula and on Campobello and Deer islands, and their action on the 
Silurian strata is similar. These strata have sometimes assumed a 
schistose structure near the contacts, with the formation of quartz 
veins and strings of dolomite, while certain of the associated limestones 
are nearly crystalline. Probably the best exposures of these Silurian 
rocks on the island are to be seen around Flaggs and Cameron coves, 
and 011 the shore about half a mile south of the former place. At 
these places the slates are associated with intrusives, generally greenish 
diabase, distinct horn the trap rocks of the islands, which cut the other 
intrusives and are of a later date. As displayed on the shore below 
Flaggs cove, the sedimerrtaries consist of large ledges of purple conglom
erate and sandy shales, with black slates and green schists. The 
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conglomerates contain pebbles of dark felsite, quartz and purple slates, 
are cut by quartz veins and sometimes assume a scbistose struct ure 
They resemble similar rocks seen at Back bay on the main land where 
t hey contain Silurian fossils, and apparently overlie the greenish·gmy 
slates of Flaggs cove. The contact of the conglomerates with the slates 
is often irregular, the former showing local development and with 
tongues of purple shale extendin

0
<> into the con

0
<>lomerate mass. The c,onttactsdof sa es a.n m-

black slates in association are like similar slates seen in Cameron cove trusive)ocks. 

south of Fish head, and, like thP.m, at·e highly altered either by the 
agency of the green intrusives or in part by the trap rocks which touch 
the shore near this place. While from their peculiar characte r they 
were at one time supposed to possibly repres~nt Pre-Cambrian rocks 
their manifest resemblance to the altered Silurian slates of the main-
land in Chadotte county and of the islands to the north and west, in 
which Silm·ian fossils have been found, renders it very probable that 
those rocks of Grand Manan, like those of Letang and Letite may also 
be classed as al tered Silurian. 

Along the shore the green erupt ives are seen at frequent intervals Rock of the 

to the final limit of the outcrops a t Red Head where the trap of t he east shore. 

island extends to the south-east shore. Where these slates are seen in 
small outcrops they are invariably altered, but preserve a general 
similarity of aspect. On several of the islands off this part of the 
coast, notably Long island, the Ducks and Nantucket, the greater 
part is occupied by intrusives, frequ ently.diabase. In certain places, 
however, as on Big Duck island, a greenish, or sometimes purple 
squeezed porphyry is found, flanked by greenish and occasionally purple 
tinted schistose slates of the usual type. The bulk of the older rock, 
therefore, of this part of the island , as contrasted with the traps, may 
be classed as eruptive, with small areas of altered Silurian sediments. 
In this respect Grand Manan corresponds closely with Deer island and 
Campobello. 

On the mainland the rocks of Beaver harbour and of the coast east Coast rocl~ 
to Lepreau were also examined. In this area several points of struc- at Beaver· 

. . . harbour. 
ture were noted concernmg whteh some doubt extsted last year. On 
the road from St. George to Beaver harbour, after passing over the 
S'.!ries of slates which extend from Letite to the Pennfield ridge and 
which are of Silurian age, the reddish and purple weathering fel sites are 
met with in a. brook about two miles north of Beaver harbour. These 
extend to the village, forming hills. The fel sites ·invade grayish, 
greenish and purple slates of the ~Iascarene series on the north side of 
the village with bands of conglomerate of a dark reddish t int. These 
rocks are schisto~e and overlie a thick series of generally black slates 

16-A-18 
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which form the headland south of the village, and which hold plant 
stems and are apparently of Devonian age. They are cut by masses 
of feldspathic granite and green diabase which have altered the beds 
along the contact. The erupti \'e rocks extend thence to the lighthouse 

point. 

Similar rocks are seen on the ea~t side of the harbour. It is proba
ble that the Devonian rocks of this place have a somewhat lo0al devel
opment and rest upon the Silurian of the Letite serit:s. 

Crow harbour Going east fr·om Pennfield ridge to Crow harbour, after passing the 
and vicinity. gravel deposits which form the large plain along the ridge road, masses 

of green diabase occur for a distance of a mile along the road to the 
shore. These are succeeded southward by gneissic diorite, and these 
again by felsites and gneissic granite with schists, often mixed with a 
basic granite. Along the shore of Crow harbour the rocks are schists 
of an older type, as also at Red He11d cove. They are gneissic, some
times talcose, and are associated with diorite and basic granite which 
are intrusive. On the east side of Red Head cove there is a copper 
mine which was opened in 1878-9, and reopened about five years ago, 
a considerable amount of development work being done. The ore 
occurs in the schists at the contact with the intrusives and consists for 
the most part of iron pyrites in irregular gashy deposits. On1y a 

Copper mine. 
small quantity of copper is visible. These rocks, from Crow harbour 
east to Barnaby Head, appear to belong, as indicated on the map, to 
the Pre-Cambrian series. 

They are continuous from this place to the vicinity of Lepreau, 
ILron ores near though in places overlaid by red beds of the Perry gNup. About two epreau. 

miles west of Lepreau village, and half a mile north of the post road, 
a deposit of magnetite has been developed to some extent by pits and 
has been proved during the past winter by a magnetometer survey 
under the management of Mr. Anderburgh who came out from Sweden. 
The rocks are dark or blackish-grey schists with masses of hard green 
diabase, dipping to the north-west at a high angle. These belong to 
the old crystalline series, and the ore appears at the surface in several 
small strings having a thickness of five inches in one place. Boring 
with a diamond drill was carried out on this place but the results have 
not yet been made known. 

qrystalline On the road leading from Lepreau to Lepreau point, a mile or so 
hmestones b d B 1 b · t" · · f 1 · d d" b near Lepreau. eyon e as asm, erup 1ves compnsmg e s1tes an 1a ase cross the 

road and underlie the Devonian of that area. Between the shales and 
the eruptives are certain limestones which are highly crystalline and 
were supposed at one time to possibly represent the Pre·Cambrian 
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limestones of St. John. The re-examination of these rocks shows that 
they are bluish limestones altered by the agency of the diabase and 
other eruptives and similar to the limestones of Frye's island. They 
underlie the Devonian shales which, at the contact of the intrusives, 
have al-o been altered. The passage of the crystalline limestone into 
the bluish variety can be seen at several points east of the road. The 
rock is seamed with small strings of dolomite. 

On the south side of the limestone area, at the old limekiln, the 
lower portion 0f the rock is filled with pebbles of a reddish-brown 
granite. It does not present the aspect of a true conglomerate, but 
rather appears to be due to the action of the intrusion into the lime
stone. This iN near the contact. Masses of the limestone are a pure 
white marble, but this changes as the granite recedes. The formation 
is directly overlaid by the brown conglomerate of the Perry group. 

On the old post-road between Lepreau and St. George the Post-road, 
. . L epreau to 

crystalline sclnsts extend westward from the former place for about St. George. 

four miles. From this place, west to the New river crossing, the rocks 
where exposed, are diabasts both coarse and fine. These also extend 
further west in a number of outcrops to beyond the Popelogan river. 
Thcugh much of the surface in this direction is covered by drift, no 
rocks other than eruptives of the more modern type were seen. On 
the old road to Spurr's mill, now abandoned, the only rocks seen are 
in a prominent ridge about half a mile north of the post-road, and are 
slaty grayish and dark felsites, cut by diabase, which extend SQ.uth-
westerly to the road. 

On a road up the east side of Lake Utopia diabase rocks extend for East side of 

nearly half a mil e. Then a belt of the purple and gray slates of t.he Lake Utopia. 

Silurian (Letite series) occurs and has a breadth · along the road of 
about a mile. Finaily, these slates are terminated by a heavy ridge 
of fine-grained diabase, much shattered, commencing about one mile 
south of lYiissonette stream, where the granite of the St. George 
district makes its appearance, continuing no!·th into the wilderness 
country and on to Red Rock. 

The village of St .. George appears to be built on a ridge of massive St. George 

green diorite which is well exposed at several places in the streets and village. 

at the bridge across the Magaguadavic river, below which bands of 
hard altered slate, having only a small area, are seen near the falls. 

vV est ward from this, the road for some miles shows no rocks other than 
intl'Usi ves, diabases and felsites, with some granites to the north. 
These rocko; occur in prominent ridges on both sides of the post-road 
which for several miles is made along the level surface of a broad grav-

26-A-18~ 
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el terrace. No slates of Silurian age were seen in this direction east 
of Digdequash river crossing. 

After the completion of the work in Charlotte county, a couple of 
weeks were spent in the study of the rocks around the head waters of 
the Tobique and Nipisiguit rivers in the northern part of the province. 
Concerning ·the age of those rocks as depicted on the published map of 
that area, 1886, some doubt had arisen, owing to the finding iO: 1902,. 
by Dr. Bailey and his assistant Mr. J ohnston, of certain sands tones and 
conglomerate on the slope of Teneriffe mountain, supposed by Dr. 
Bailey to be of Silurian age. An examination of this area showed that 
the mountain rocks consid of felsite, rbyolite and diabase, and that. 
the sedimentary beds in question formed \l. limited outlier on the south
east flank at an elemtion of about 388 feet above the Nipisiguit lake 
near the base. The outcrop is partly in a ravine and extends upward 

Devonian out- for about eighty feet with a surface breadth of about 200 paces. The 
lier on 'l'ener- d · d b h 1 · · I iffe mountain. lowest be s of the senes are gray an rown s a es contammg p ant 

Range of 
fel8ite hills. 

stems, underlying sandstones which pass up into gray sanely conglomer
ates with pebbles of white quartz, light gray and purple and dark 
felsite, and small fragments of shale and sandstone, probably derived 
from the underlying beds. There is no visible alteration of any of 
these strata t-hrough the agency of the intrusive rocks of the vicinity. 
The general dip is north-westerly about 30 degrees. 

These rocks closely resemble the Devonian of the Gaspe coast and 
the upper portion of the Bay des Chaleurs. In their upper portion. 
where they appear to pass Leneath the volcanic mass of the higher 
part of the hill, the conglomerate character is much less marked fot' 
several feet, consisting of a dir~y green paste with a few scattered 
pebbles of volcanics, as if along a line of fracture. The felsite rocks. 
undernen,th these Devonian strata are broken up for several feet, so 
that the outlier presents the appearance of having been affected some
what by subsequent movements of the whole mountain mass. 

The range of these felsite hills, which in many respects closely re
semble certain felsite and other hills found in southern New Bt·uns
wick, extends in a north east direction from the west end of Nictor 
lake, and possibly from the south branch of the Tobique further west, 
eastward to Mount Latour which is about fom miles west of Portage 
brook on the Nipisiguit river. They com:ist of feldspathic rocks o£ 
various kinds, with rhyolites, diabase and granite. East of this range: 
the other hills to the Portage brook are entirely difrerent in charactEr, 
comisting of dark grayish, sometimes rusty hornblende and mica-gneiss. 
and gneissic schist, portions of which closely resemble the Pre-Cambrian. 
areas of eastern Quebec as seen in the hills about R.ichmond in the 
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Eastern Townships of that province. All the rocks of this lower group Crystall ine 

h . t S fi 1 b d d d h · d h rocks of Port· are se IS ose. ' ome are ne y an e an rnuc twiste , ot ers are a age brook. 

heavy dark or blackish-gray schi~t, in places containing bunches and 
strings of white quartz. These rocks form the entire mass of the hills 
on the west side of Portage brook so far as examined. 

On the east side of the brook there is a large ridge known as the Schists of 

Acadian range, so styled by Prof. w·. F. Ganong. The lower portion ;;_~~ei.an 
is a reddish granite made up of red feldspar and quartz, with a green 
mineral, probably hornblende, but with very little mica. In places this 
has a gneissic structure, but the upper portion and the main mass of 
the ridge consists of grayish mica and schistosP- gneis~ like the hills 
west of the brook, and no granite was seen on the summit. These 
twisted schists also contain quartz veins, and are identical in aspect 
over a large area with Pre-Cambrian rocks of t'astem Quebec. It will 
be seen, therefore, that the hills of the upper Tobique and Nipisiguit 
are of two kinds, and it is very probable that portions of those which 
have been described under the head of felsites are of a much later date 
than either those to the east or to the west. Similar felsite hills of 
widely different ages are also found in the southern part of the province. 

As for the rocks of Nictor lake, where the southern limit of the Rocks of 

S.] . . k d th bl. h d . f I t d I Nictor lake. upper 1 unan IS mar e on e pu IS e map o t 1a area, an w 1ere 
the felsite hills are coloured as probably Pre-Cambrian, the examination 
of these shows that the lowest beds of the sedimentary series, as seen 
on the small island in the upper portion of the lake, consists of green 
slaty schists, with scattered pebbles of reddish feldspar-porphyry, 
which are sometimes drawn out along the schistose planes. These 
schists are, in places, chloritic, and resemble closely some of the lower 
altered slates of the coast of Charlotte county. The dip is undoubtedly 
high ann nearly vertical. 

On the north side of the lake below Armstrong brook, a ridge of Altered slates. 

reddish and gray-weathering felsite comes to the lake from the north· 
east. About fifty yards west of this, a somewhat altered grayish 
Silurian slate forms a small ledge with a dip to the north-west, 65 
degrees. At the rocky point on the north shore, opposite Visitors 
island, bluish gray, somewhat altered slates dip N. 30" W. < 65°, and 
show in places a slightly schistose structure. It is possible, therefore, 
that the alteration of these slates has been effected either by the direct 
action of the felsites of Bald mountain on the south side of the lake or 
by the movements which have here affected a large area of country 
subsequent to the formation of these felsite mas~es. These Silurian 
rocks appear to lie between ridges of felsite or· other rocks along this 
portion of the lake. 
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F urther west an examination was made for several miles of the right
hand branch of t he Tobique, in order to see the relation of the Silurian 
slates and limestones t o the felsitic and diabase masses which cross 
that stream. 

The Silurian rocks extend above t he forks at Nictor for a bout four 
miles, when they are cut off by a ridge of hard green diabase and por
phydtic febite. This extends for half a mile along t.he stream, when 
the slates and limestone again form a band for sevE>ml hund1 ed yards 
to another mass of hard greenish-gray quartz-feldspar porphyry as 
below. There is no mistaking the intrusive ch<>racter· of the igneous 
rock a,t this poin~, the contact being sharply defined. Above this the 
rocks are largely igneous, with occasionally limited outcrops of slates. 
This sharp contact is at what is known as Little falls. The areas of 
slate ~tbove this on the stream differ in character from the typical 
Silurian strata. Large hills of felsi tic rocks rise on both sides of the 
stream, and are probably t he western extenJion of some of t he masses 
seen to the east around the lakes at the head of the Tobique river. 
Some light is thrown upon the structure 11nd relations of these Silurian, 
Devonian and felsiti.:: rocks of the N ipisigui t by the section seen along 
the upper half of the Upsalquitch river. The rocky hills, al ready 
referred to along the Porta,ge brook, extend for some miles north to 
U psalquitch lake and preserve their schistose chamcter throughout. 
From the lake north to t he falls the stream is crooked and narrow 
with lower banks to the mouth of the south-east branch. Here, gray 
mottled feldspathic rocks occur, succeeded down stream by purplish-gray 
slaty beds with masses of diorite containing epidote. Thence, to the 
head of the falls, hard dense diorite, fine-grained, and in places slaty, 
occurs. This weathers a rusty brown .and breaks into angular pieces· 
The falls extend in a ragged gorge for ha,lf a mile or more, the river 
flowing over a hard, g!:'een, conglomerate rock studded in part with peb
bles of red and gray slaty felsite and some few of gray limestone, with 
a dip of N . 10• W. < 70•. These rocks, in places, are filled with corals, 
crinoid stems, brachiopods, &c., of U pper Silu rian types. The paste of 
the conglomerate is ashy looking, and thick ly studded at times with 
fragments of apparently comminuted slates. These rocks appear to 
represent the lowest beds of the great Restigouche-U psalquitch Silurian 
basin, since the slates, sandstones and limestones of that formation 
rest upon them. 

Descending the water to the forks of the north-west branch, slates, 
sandstones and limestones continue below the falls for several miles, 
showing a synclinal structure, t he dip of which on the north side is 
S. 10° E. < 10· , underlaid by hard, red, crystalline felsite, the lowest 
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beds of the Siluria11 in this direction being a conglomerate with pebbles 
of the underlyiHg rock or of a similar character. Below this, for half 
a mile, ·hard, green, epidotic cliorites outcrop, and, three fourths of a mile 
below the felsites, these are overlaid by coarse gray grits and conglomer
ates in which white qua,rtz pebbles are abundant, along with pieces of 
jaspery-red felsite and slate, as also . bands of shale and sandstone con
taining plant stems. These rocks are precisely similar to those 
observed on Teneriffe )Tiountain and are Devonian in aspect. They 
form an overlying patch 0f considerable extent upon the Silurian rocks 
near the Ten-mile brook. They are cut across at several points by 
dikes of diabase which contain calcite and small zeolites with amethyst
ine quartz. The Devonian rocks extend down stream for ~everal miles 
and at t-he six-mile post are underlaid by slates and shales of Upper . 
S .. · h d' f h' h' d · h h dlntrusJverock llunan age, t e 1p o w IC IS reverse agam to t e nort -west, an 
these carry fossils characteristic of the formation. Red porphyritic 
fe lsites and rhyolites cut these strata, some of which show a well-
defined flow structure and resemble certain portions of the felsites 
near the head-waters of the Nipisiguit river. Trap conglomerates also 
occur in the vicinity. 

The felsitic rocks outcrop at several points to within two miles of 
the forks of the north-west bra,nch, below which Silurian strata again 
occupy the stream. 

It would seem, therefore, that in the area under discussion, rocks of Conclusion. 
several horizons are met with; and thar-, while certain of the fels itic 
and rhyolitic masses have a comparatively modern aspect and closely 
resemble similar rocks which cut the Silurian of Charlotte county, 
other large masses more closely resemble in character and association 
the felsites of Kings and St. John counties which have been classed 
with the Pre-Oambrian series. It is probable, therefore, that t he Tene-
riffe outlier of Devonian is like that of the Camp bell river on the 
Tobique, and of the Upsalquitch, and does not form part of a large 
underlying series upon which the great range of felsite and other hills 
of the area are depo3ited. No indication of such structure is to be 
observed in any portion of the field observed by us during the season. 

FossiL OccuRRENCES AND CERTAIN EcoNOMIC MINERALS IN NEw 

BRUNSWICK. 

By Professor L. W. Bailey. 

By instructions conveyed in a letter from the Acting Director Introductory. 
of the Geological Survey, last May, I was requested to make geological 
explorations in the province of New Brunswick, giving my attention 
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mainly to two subjects--:-(1) to the search for fossils, wherever in my 
judgment., these were most likely to be found in connection with the 
Pre-Carboniferous rocks of York and Carleton counties, and (2) to 
obtaining such information, relating to the economic minerals of New 
Brunswick, as would form a meful appendix to my report upon the 
subject published by the Geological Survey Department in 1899. 

FOSSILS. 

To the first of these objects about one month was devoted, the work 
embracing the examination of all the larger rivers and many of the 
minor streams in the counties above refen·ed to. For the past fifty 
years these have been the subject of close examination by a large 
nu m bet· of explorers, including" Cresner, Hind, Ells, Matthew, Robb, 
Chalmers, Wilson and the writer, their results being contained in 
various reports already published. All these reports agree as to the 
rarity of fossils in the great slate belts traversing thi3 region, and 
it was this characteristic that induced Dr. J ames Robb to assign 
them to the Cambrian system. Though later investigations have 
shown that his vie1v wa~ erroneous, it is still true that large tracts 
appear to be wholly destit.ute of organic remains. Hence, the work of 
the past summer has not been very prolific of result.s in this direction. 
Still, facts have been obtained which place us in a better position to 
discuss the age and rdations of the strata. 

As stated in my report of 1900, there is to be found in Monument 
settlement, Carleton county, a rather conspicuous belt of black graphitic 
slates, which are mu·::h disturbed and apparently intimately associated 
with a group of volcanic and semi-volcanic pmducts e;.:tending thence 
to W oodstock. At Ben ton, in the same belt, numerous remains of 

Rocks probab- the graptolite, Dictyonema jlabeltilorme were found by the writer in 
ly Cambro- 1900 h"l "ll f h h h B . . . a· Silurian. , w 1 e stt urt er nort -east on t e eccagmmtc n1·er, a 1s· 

tinctively characteristic Cambro-Silurian fauna, including trilobites of 
the genera 1'riuncleus and Ha1pe had Leen observed by Matthew in 
1880. As no organic remains had oeen found in the black ~lates of 
Monument settlement, tbe possibility remained that there might be 
an extension of another series of black slates which, on Eel river, a 
few miles to the eastwn.rd, contain Silurian f,wms of life. During the 
last season, remains of graptolites, apparently of Cambro-Silurian type, 
were found in the 1\'f onu1:1ent settlement beds, and though, owing to 
the paucity of material and imperfect preservation, their age could not 
be definitely ascertained, their general aspect and the absence of the 
brachiopods which are found in the Silurian beds, seem to strengthen 
the previou~ conclusion that the beds in question are of Cambro-
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Silurian or Cambrian age, and are a part of a belt of such rocks ex
tending from the boundary of Maine to the head waters of the Be~
cagmmlC river. Careful search for confirmatory testimony of this 
theory was made in the bands of slates and quartzites south of Wood
stock. This resulted in the finding of some interesting worm-tracks, 
to which Dr. Ami refers in the appendix. 

Upon the southern side of the granite axis of York county, search ~~~~~~i~~~ 
was made among the slates and quartzites of Kingsclear, Prince 
William, Dumfries, etc., but nothing was foun d beyond those mono-
graptoid forms previously discovered on Murray brook, which seem 
to denote the Silurian age of the rocks containing them. As it seemed 
desirable to ascertain definit.ely, if po~sible, the natura and age of 
the organic remains observed by Dr. Ells upon the south west .Mirami-
chi, the exposures upon this stream were examined as far above Boies-
town as Rocky brook, that is to say, a breadth of about nine miles of 
Pre-Carboniferous rocks. These were found to consist mainly of quartz-
ites and slates, the former being most conspicuous on the main stream, 
while the slates, often quite dark and pyritous, are best seen upon its 
tributaries. A prolonged search for fossils was unsuccessful, excepting 
at a spot about half a mile above Bird island. The strata here ~tre 
unlike any others observed upon this river, in t hat though of a gray 
colour in the fossiliferous portions, they change somewhat abruptly, 
upon their strike, to a br ight purple, thus recalling some of the strata 
upcm the Nashwaak and its tributarie~. The fossils in the gray portion 
of the rock are fairly numerous, but, except that they consist of ~trongly 
ribbed shells, probably of the genus 01·thes, it is difficult to derive 
much information from them, as they are imperfect1y pres~rved, much 
distorted and difficult to remove. 

The cumulative evidence which these fossils afford as to the age of 
this great belt of slates and quartzites is important. When, many years 
ago, fossils of Siluro-Devoni~tn age were foun d upon Rocky brook, a 
tributary of theN ashwaak, it was thought that the strata containing 
them must be simply a small outlier of such rocks enfolded in what 
were then supposed to be Cambro-Silurian slates. Since t his view was 
embodied in the geological map published in 1886, graptolites of Silur
ian type have been found by the writer near Spring Hill, above 
Fredericton, and at other points, and although one cannot, from the 
occurrence of 0 Tthes alone, predicate with certainty the age of the 
containing beds, it is much more proba~le that these are Silurian than 
Cambro-Silurian or Cambrian. In other words, large tracts of what 
were supposed to be of the latter horizon are now known to be more 
recent. 



282 A GEOLOGICAL SURVEY DEPARTMENT 

Di-prionidian The position of the fossiliferous strata upon the south-west Miramichi 
forms. is very nearly upon the strike of the Rocky Brook beds, and both 

hold a similar position in relation to the granite, being separated there
from by only a narrow belt, mostly of dark mica-schists. Both these 
and the slates and quartzites to the south have been followed, with 
liLt.le variation, from the N ash waak to the Taxes river and thence to 
the south-west Miramichi while Prof. Ganong has recently observed 
similar mica-schists upon the head-waters of the Renous. The rocks in 
the vicinity of Bathurst, near the railway bridge over the Tattagouche 
river, contain graptolitic beds, from which a collection was made. '!'he 
greater part was found to be too obscure for determination, but I was 
able to obtain a few specimens of definite character. These include 
d i-prionidian fot·ms, among which Matthew has recognized the following 

• genera, Diplograptns, Dicellog1·ap t~~s and possibly Dicr·anograpt~~s 
indicating an horizon about that of the Llandeilo formation of \Vales· 

• 
It may be noticed that these beds and certain black graphitic slates, 

not yet known to be fossiliferous, occurring above the Grand falls of 
the Nipisiguit are all north of the central granitic ttxis which cros~es 
the last n'l.med stream at the Pabineau fall s. In relation to the granite, 
they therefore occupy positions similar to those of the Beccaguimic 
river, Benton and Monument seLtlement in Carleton county, and thus 
appear to indicate that a belt of Cambro-Silurian age is probably con
tiguous from the settlement la~t mentioned, on the frontier of Maine, 
all the way to the Bay des Chaleurs. In this case, no change is required 
in the general map of this part of the province, though the occurrence 
of fossiliferous Silurian strata on Eel river, as obsen-ed by Wilson, at 
Waterville, as observed by the writer, and on the right hand branch 
of the Tobique, as observed by McTnnes, indicates that areas of more 
recent age may also occur. 

In character, the quartzites of the Nigadoo falls, Cdrleton county, 
strongly resemble tho~e found accompanying the black Dictyonema 
slates of Benton, in Carleton county. 

ECONOMIC MINERALS. 

The economic minerals which particularly received attention in
cluded ores of iron, manganese and copper, with such non-metallic 
substances as coal, petroleum and gypsum. 

Iron. Two localities in particular have in the last few years attracted 
attention as possible sources of this metal. The first is upon the left 
bank of the Nipisiguit river, one mile and a half above the Grand 
falls. Large beds of ore are exposed, their width, as revealed by 
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numerous trial pits <tnd trenches, being at least forty feet, while 
their length, as far as explored, is nearly two miles. They are strongly 
magnetic and, though obviously varying in the percentage of iron, n re 
said to average 50%, the best being 58%. The ores are distinctly 
bedded, and with the associated rocks, which are light-weathering 
feidspathic slates, dip northward at high angles. Nothing was observ
ed in connection with the beds to indicate their horizon, but, as black 
graphitic slates, which may be equivalents of the black fossiliferous 
slates of the Tattagouche river, occur about two miles fl.nd a half to 
the northward, they probably underlie these and are therefore Cam
brian or Cambro-Silurian. 

The removal of ore from this loc01.lity is at present impracticable, 
access being possible only by the river or rough wood roads t hrough 
the forest. 

The second locality is in the district lying between the Lepr~::au river Prospecting 

l "'T · · Ch 1 t H h · · withmagneto-anc l'<ew nver, In ar ot e county. ere, too, t e ore IS magnetite, n.eter. ~-~~'M 

and in the Report for 1899 it was stated that veins of this material 
occur on the farm of John A. \V right, ab:mt two miles west of Lepreau 
village. Their greatest observed thickness was, however, only eight 
inches, and considering the great hardness of the enclosing hom-
blendic schists, it was not thought at that time that the ore, though a 
rich one (carrying, according to analysis made by Dr. Hoffmann, 66 
per cent of metallic iron, with no titanic acid) could be profitably 
removed. Quite recently, howevet·, an exploration of the ground for 
several miles around has been made with a magnetometer, under the 
direction of Axe! Anderberg, a f.:;wedish exper t, with the result that 
much larger deposits appear to be indicated, especially ftt a point about 
two miles west of the openings upon the I.Y right property. The in-
strument used was a T!talen-Tiberg magnetometer, ftnd in accordance 
with its indications, duly plotted from observations for verticftl and 
horizontal magnetic intensity and declination, the proba,ble location of 
the principal vein has been determined, and 1L shaft, about fifteen feet 
deep at the time of my visit, was being sunk thereon. As at the 
Wright farm. the enclvsing rocks are hornblendic schists, and in the 
vicinity of the pit these are all so charged with magnetite as to readily 
affect the magnet. The course of the beds, with which the vein con-
form s, is about N. 70° E., and they dip south at an angle of about SO•. 
Drilling opera,tions have also been undertaken as the result cf magnet- "' . h 

vv r1g t 
ometer observations upon the \V right property, reaching a depth of property. 

about one hundred feet. The isodynamic curves in ea·~h case indicate 
a considerable body of ore, and though its quftlity is not indicated by 
the instrument, it may reasonably be assumed to be equal to that of 
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the veins which appear at the surface. One of these, eighteen inches 
thick, was analysed by Mr. Anderberg and gave the following 
resul t :-

Fe. 64·5.J. 
Si. 6·65 
P. ·023 

S. ·014 
Al. 2 0. 3 1·59 
Lime ·69 

l\Jg.O ·85 
Mn. ·1 9 

Analysis of one sample of ore gave ·10 of titanic acid, an amount 
too small to affect the ore injuriously. The work now carried on is 
being conducted solely on the basis of the magnetometric observations, 
a method of exploitation quite new in this part of the world, but 
which, in Sweden and elsewhere, has been found to give very satisfact
ory results. 

Similar ores, with 'similar associations, have been observed at New 
R iver and on the south shore of Deer island ,and it seems probable that 
the same method can be profitably employed at these places. 

M:mganese. Jfanganese.-N o new discoveries of importance relating to this 

Copper. 

metal have been made since the date of the Report of 18!)9. Some 
further attempts have, ho;vever, been made towards the development 
of deposits previously known. Thus, at the falls of the Tattagouche 
riYer in Gloucester county, some excavations have been made in the 
red manganiferous slates there exposed, revealing numerous veins of 
highly crystalline pyrolusite, but none of these, so fat· as the writer 
could ascertain, are of sufficient thickness to warrant profitable extrac
tion. Considering, however, the area over which these veins have been 
observed, and the fact that the larger part of this is covered by super· 
ficial deposits, it is possible that thorough prospecting would disclose 
deposits of considerable extent and value. 

At Dawson settlement in Albert county, the deposits consist of a 
remarkably ·fine quality of wad; expensive works were erected for 
briquetting, but this method has been found unsatisfactory and little 
has recently been done. 

Copper.-Of the three localities of interest in connection with this 
metal, only one could be visited by the writer. This was the property 
of the Intercolonial Copper Company, near Dorchester in West more
land county. 

In the report of 1899 the ores of this locality were described as con
sisting of gray sandstones and conglomerates belonging to the lower 
pat't of the coal formation, through which copper is disseminated 
mainly in the form of copper glance or chalcocite but partly as chal
copyrite, malachite and azurite. The chalcocite is found both as small 
vein"< and scattered granules, but no distinct lode occurs. This, how-
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ever, was not regarded as essential, the plan of working being to crush 
the entire mass of rock and then, by chemical and electrolytic pro
cesses, to el:tract whatever copper it contained, Since the date of the 
report referred to, extensive works have been constructed, the plant 
costing, it is said, over $600,000. This is sufficient proof of the faith 
of the author~ of the enterprise in their undertaking, but since the 
death, about eighteen months ago, of the fit·st manager, Mr. Philips, 
no work of any kind has been done. 

Copper mining has been attempted on the Bay of Fundy shore in 
eastern St. John county. Ores of copper have long been known to 
occur in the Pre-Cambrian rocks of t his coast and exploratory work 
has been carried on, especially in the vicinity of Goose creek, in t he 
county named, and around Altna, in Albert county. At present, oper
ations are confined to the vicinity of Goose creek where a tunnel , 
about five hundred feet in length, has been dri n 'n into the face of the 
cliffs which here form the shore. Small quantities of bornite, chal
copyrite and malachite have been removed. Transport difficulties and 
the dangerous wharfage constitute most ~erious drawbacks, the build
ings and the ore having been more than once washed away by storms. 
It is S'1id that the average of the ore is about eight per cent of metallic 
copper. 

C'oal.-The comparative scarcity of mineml fuel and the enhanced Co.<l. 

price resulting therefrom have not only proved a stimulus to the ener
getic working of known coal deposits, but have led to a reopening of 
the whole question of the productive capacity of the New Brunswick 
coal fields. 

As to actual operations, these are at present practically confined to 
r,wo distinct areas, viz : ( l ) that of the Grand lake district, and ( 2) 
that of Coal Branch in Kent county. 

The most noticeable feature in the Grand lake district is the 
increased facilities for removal, owing to the completiou of a railway 
from Nor ton in Kings county, a station oa the Intercolonial rai l way, 
to Chipman, and its extension to Newcastle and Minto, the latter a 
new settlement and terminal in the very heart of the coal region. 
F rom this terminal, short branch lines mdiate to most of the import
ant coal fields. In addition to this, about the same amount a<> in for
mer years is hauled from other pits to the shore of Grand lake, to Le 
thence transported by wood boats to St. John or Fredericton. The 
coal removed by rail alone is, owing to less freq uent handling, brought 
to market in better conuition than that trn.nsported by both rail and. 
lake. 
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All the minfs are worked independently by 'e rtical shafts from 
twenty-five to thirty feet in depth, the thickness of the sen,m varying 
from twenty to thirty-two inches, in the latter case usually including 
a shaly parting between twenty-six inches above and four inches below. 
The coal at the pit's mouth is worth about $2.00 per ton. 

An interesting fe:tture connected with the works at Minto, and 
confirming earlier observations, is that the diamond drill boring about 
one mile west of Minto station, pa~sed completely through the coal 
formation at a depth of less than three hundred feet, the cores brought 
to the surface being bright glossy green and purple slates with quartz 
veins such as are el~ewhere known to underlie the coal measures. 
There seems to be, therefore, no probability of any seam of coal ceing 
found below that now worked near the surface. 

Coal Branch District, Kent Connty. - Though, as indicated by its 
name, the area traversed by Coal Branch, a tributary of the Richibucto 
river, has long been known to contain seams of coal, it is only recently 
that systematic mining has been undertaken. This was largely due, 
as u.t Grand lake, to the transport difficulties, but again as at Grand 
lake, t-he conditions have been wholly cha~ged by the construction of 
a railway. 

The works at Beersville are situated upon the left bank of Coal 
Branch, here forming a perpendicular bluff of one hundred and seventy
five feet, the 3earu being one hundred and twenty-five feet below the 
surface. In this seam two tunnels have been driven, one of them over 
one thousand feet. in length, with numerous lateral levels. These are 
remarkable for their dryness and ft·eedqm from gas, neither pumping 
nor artificial ventilation being necessary. The roof of the galleries is 
surprisingly reguhtr and firm, being a horizontal compact shale about 
two feet in thickness, while the floor is an under clay about three feet 
thick. The shu.le contains numerous well-preserved fossils; above the 
shale are fine gray sandstones, well adapted for building purposes. 
The thickness of the seam is eighteen inches. 

The works at Mt. Carlisle are on the right bank f,f Coal Branch, 
three miles above those at Beersvill e, but the situation is less favour
able for work, and the seam is thinner, being on ly sixteen inches, 
while a pumping engine is required to keep the mine dry. 

The Canadian mine, which gives employment to about fifty men, 
possesses coal essentially the same in character as that of the seams 
at Grand lake, and, considering the horizontal attitude of the beds at 
the two points and the general resemblance of their orgu.nic remains, 
it may well be supposed that they represent about the same horizon. 
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The coal is free burning, excellent for steam purposes and leaves very 
little ash. 

Petroleum. Since 1859 oil has been known to exist in Albert and P etroleum . 

Westmoreland. At the time of the working of the Albet·t mines, 
petroleum wa3 said to ooze in places from the bituminous shale:> which 
were the carriers of the material and, in connection with the same 
shales, oil was said to issue in a spring in the rear of St. J oseph's 
college near J\'Iemramcook. At Dover, inflarnmttble gases were found 
to bubble through the water of brooks, and at one point small quan
tities of maltha or mineral pitch· were observed. At that time the 
mineral alhertite was usually known :::-s Albert coal and commonly 
regarded as related to ordinary bituminous and cannel coals, but even 
then there were those who m~intained that it was more neH-rly related 
to aspbaltum and the group of the hydrocarbons. This latter view 
grad ually gained ground until it became generally accepted that 
albe rtite was of the nature of an oxidized mineral oil. As a natural 
sequence of this belief and from the fact that the apparent supply of 
oil was so small, it was supposed that the greater part of any petroleum 
which may originally have existed in the region had, by oxidation, 
been converted into albertite. This view appeared to be confirmed 
by such random borings as were made prior to the year 1899, when 
an investigation of the field was undert!lken under the advisory 
d irection of Prof. N. S. Shaler of Harvard University. The suppositioll 
upon which these investigations were based was just the reverse of 
that previously entertained, or to the effect that only a portion of the 
original petroleum deposits had been converted into a lbertite, as the 
result of exposure and oxidation, while it might be the case that other 
large quantities, protected from such change by the superposition of 
impervious strata, had retained their primary form. LaLer results 
seem to show that this view had some substantial basis. At all events, 
drilling operations over con;;iderable and widely separated areas have 
led to the obtaining of oil in quantities exceed ing what was at one 
time thought probable. 

The two most important areas at present being exploited are Dover 
and St. J oseph. At the latter place active operations were first begun, 
and t en or twelve wells are said to be regularly pumped. During 
the last winter, according to the statements of the manager, about 
2,500 barrels of oil have been pumped. A factory with a capacity 
computed at 150 quarts per diem has been erected for the manufacture 
of nitro-glycerine. . 

At Dover about twenty wells have been opened, it is said, which 
have, in some instances, given a yield of from twenty-four barrels dn,ily. 
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The oil JS reported to come to the surface alternately with a very 
strong brine, from which it naturally separates in the tanks as the 
result of its lower specific gravity. 

The crude oil is of a dark green colour, its composition being:
Per cent. 

68 to 70 gravity naptha . 
Refined oil clistilbte . 
\V ax distilhte . .. . 
Cylinder stocks . .. . 
Loss ...... . .. . 

5"5 
27 
37 
2!J •4 

·oos 

The area of the property upon which actiYe orerations have been 
carried on is about twenty-four square, miles, and lies between tbe tidal 
waters of the Petitcodiac and Memramcook rivers. 

The finding of petroleum at Memramcook and Dover naturally 
suggests inquiry as to its possible occurrence elsewhere. It is reason
able to assume that, both o.l and albertite being associated with the 
Albert shales, the distribution of the latter aff01ds the best guide as 
to the regions which are most likely to yield the former. The distribu
tion of these shales, in one belt at least, has been fully discussed and 
illustrated in an earlier report of 1876-71* in which they are shown to 
be recognizable and to contain veins of albertite at different points 
in Albert and Kings county as far westward as Apohaqui station, a 
distance from the Petitcodiac of over fifty miles, while at the old 
Albert mines, as already stated, o\1 was said to issue from the sides of 
the levels. Borings made on the western side of the Petitcodiac river 
in Albert county, three miles north of Hillsborough, are reported to 
have shown the existence, d two point£~, of oil-bearing sands. In 
an easterly direct!on it is probable that the bituminous oil-bearing 
shales which, between .1\Iemramcook and Dorchester, pass beneath the 
Milbtone grit and higher members of the coal-formation, retain their 
character for some miles at least, and owing to the thicker covering 
may be more productive than the beds less deeply capped. A second 
belt, parailel wilh the above, is also indicated by exposures along the 
north side of Indian r idg'\ eight miles north of M:oncton and sixteen 
miles north of Dover and Memramcook, but the shales so far observed 
at this point are less bituminous than those of the districts last named, 
and it is not known to what extent they underlie the extensiYe Car
boniferous tract to the north . Borings near Coal Branch in Kent 
county, about mid way between Beersville and Mt. Carlisle, are reported 
to have struck oil and gas at a very moderate depth. Should this 
report be confirmed, it would, by indicating the existence of oil-bearing 

*Report of Progress. Geo!. Sun . Can. 1~ 76, p. 351 et. seq. 
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strat-a beneath the rocks of the great central coal-basin, increase enor
mously the area from which possible fu ture supplies of petroleum in 
New Brunswick may be drawn. 

Dolomite.- 'With the advent of the pulp industry in New Brunswick Dolomite. 
the source of supply for magnesian carbonates became an important 
question. At first these carbonates were brought, a~ considerable 
expense, from Ohio, but with the establishment of paper mills near St. 
John it became desirable to know whether a nearer source might not 
be obtained in connection with the limestones occurring so largely in 
the environs of t hat city. To determine this point, I was, in 1899, 
d irected to make some investigations as to the occurrence of dolomites 
in the quarries near :St. J olm, with the result that rock containing 
from 35 to 45 pet· cent of magnesian carbonate was found to be readily 
obtainable at several points. This fact was alluded to in my summary 
report of that year. It had not then, however, been put to the test of 
actual trial. It is gratifying now to report that the tests since made, 
both at l\lispec and in Fairville, have been most successful, and that 
the material of this nature is now wholly drawn from their local 
~ources, mainly from the quarries of Randolph and Baker at Randolph. 

APPENDIX . 

PRELIMINARY LIST OF 'fHE "FOSSILS COLLEC'f ED BY PROFESSOR 
L. W. BAILEY FROM VARIOUS LOCALI'fiES IN THE PROVINCE OF 
NEW BRUNSWICK DURING 1904. 

By H . Jf. Ami, P alceontological Divisi~n. 

A. 

Fossils from the black carbonaceous and graptolitic shales from 
near the railway bridge on the Tete a Gauche river, near Bathurst, 
Gloucester county, New Brunswick. 

1. Diplograpttts foliaceus, Murchison. Sever<.Ll fragments of the 
polypary of a diprionidian graptolite, which appears to be more closely 
rehted to this species than to any other known to me, occur in a 
rather imperfect condition. 

2. Diplogrctptus truncatus, Lapwortb, or a very nearly related form. 

3. ? Lasiograptus, sp. inclt. Too badly preserved to identify with 
any degree of certainty. 

4. Climacograpt~ts bicm·nis, Hall. Three imperfect polyparies in 
the collection are referred l.o this species with but littl e doubt. 

5. C1·yptograptus tricornis, Carruthers. A number of very even
s:ded or parallel-margined fragments are seen, suggesting no other 

16- A--1 9 
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than this well-known species, rLt times showing the free virgula, but 
in no instance displaying the distal extremity which is crucial. 

6. Dicellograptus sextans, Hall. Several individuals. 

7. Dicellop·aptus anceps, Nicholson, or a very closely related 
species. 

8. Orthograptus quadrimuc1·onatus, Hall. Two polyparies occur in 
the collection. I cannot distinguish these from typical examples 
occurring in other localities in Ontario and Quebec. 

9. ? Didymograptus superstes, Hall. This form is referred with con
siderable doubt to this species. 

10. Leptobolus, sp. A minute round or orbicular brachiopod which 
app'lars to be referable to this well-known Ordovician genU3. 

GEOLOGICAL HoRIZON. 

The above assemblage of forms suggests at once an Ordovician 
iauna belonging to one of those zones of graptolite8 occurring along 
the Saint Lawrence and the Hudson r ivers. Similar forms from rocks 
of presumably the same age have also been found in Penobscot Co., 
Maine.* 

These black and at times pyritiferous shales appear to be synchronous 
or homotaxial with the shales of Norman Kiln, near Albany, N.Y.; of 
the City of Quebec; of the north shore of the Island of Orleans; of the 
Marsouin river and of numerous other localities in the Gaspe penin
sula. They find their equivalent in Europe in the Llandeilo rocks of 
Wales, the Moffatt shales uf Scotland and the County Down shales of 
Ireland. 

B. 

Loc.- From a black indurated, carbonaceous and graptolitic shale 
from Monument Settlement, York county, New Brunswick. 

Collector :-L. W. Bailey, 1904. 

In this collection are two slabs of an indurated shale, one of which 
is evidently the c.::mnterpart of the other, on which two distinct but 
obscure graptolitic fragments occur. 

1. Diplograptus, sp., or other diprionidian graptolite. 

Exhibits an imperfect portion of a polypary with ten hydrothecre 
in the space of ten millimetres. The hydrothecae are inclined at an 
angle of about 50° to the axis of the polypary. 

2. Leptograptus or ~¥onograptus, sp., Too obscure for identification. 

* Amer. Journ. Se., Vol. XL, p. 153, 1890. Ibid, Vol. XXII, p. 434, 1881. 
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HoRIZON. 

It is impossible to state definitely to what horizon these shales may 
be assigned. Should the fragment resembling somewhat a Monograptus 
be truly referable to this genus, as future collections may reveal, the 
shales will fall naturally into the Silurian. A larger and better 
collection from this locality is desired. 

c. 
Note on a small colledion of obscure fossil organic remains from 

above Lower Birch island, S. W . Miramichi river, New B runswick 
collected by Prof. L. W. Bailey, 1904. 

The fossils examined are all fragmentary and in a very poor state of 
preservation. They occur in what appears to be a rusty-weathering 
gray, glossy schistose rock which effervesces at times in cold hydrochloric 
acid. The precise geological horizon could not definitely be determined 
with the material at hand. It is most desirable to obtain from local
ities such as this, as complete a series of the organic remains as pos
sible. These schists may be Silurian. 

Amongst the forms which appear to be obscurely represented in the 
collection, the following are cited :-

1. 01·this, sp. indt., possibly a Rhipidomella R. hybrida, Sowerby 
but too obscure to state with certainty. 

2: Rhynchonella, sp., a form which resembles the ribbing of Wil
son~a. 

3. Homreospira, sp., too imperfect to identify at. all clearly. 

4. Lingula, sp., a fragment of the test of a linguloid shell which 
may or may not be referable to this genus. 

5. Spirijer, sp., several costre of a brachiopod which appear to point 
to this genus rather than to any other. · 

D. 
Tapley's Mill, W oodstock, New Bqmswick. Collected by Prof. L. 

W . Bailey, 1904. 

In a drab and rusty-gray-weathering,glossy and indurated slate, are 
seen a number of tracks or trails of some organism, probably those of 
some annelid or other related form. 

EUGYRICHNI1'ES MINUTUS, N. G. AND N. SP. 

A number of minute tortuous tracks or trails of worm-like organ
isms appear upon the surface of the slab from Tapley's Mill near 

16-A-19t 
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Woodstock. These are all probably made by the same creature whose 
slender body was dragged over the surface of the smooth fine-grained 
siliceous mudstone at the time when these slates were being deposited. 
They are very simple in structure, consisting for the most part of a. 

linear trail across which a number of closely set parallel lines appear, 
varying in number from twenty-five to thirty, in ten millimetres. 
These tracks or trails are about one millimetre wide. 

These ribbed trails are accompanied by others which appear to be quite 
smooth, but they are evidently merely covered o\·er by the fine sedi
ments of which the slate is composed. 

Indications of burrows, one of which measures fully 1.25 millimetres. 
across, also· occur on the same slab, 

At first sight, these minute tracks Euggest the Gy1·ichnites tracks. 
described by Dr. Whiteaves * from the Gaspe Sandstones, but they 
are eYidently made by a very different organism. 

It is impossible to determine from the material at band to what. 
geological horizon to refer the slates from Tapley's ::VIill. 

These trails do not resemble any met with as yet from different 
geological horizons in Canada., and consequently a new designation is. 
offE red for the sake of reference. 

NOTE. 

In connection with the fossils from Locality A, it may not be unin
teresting to note the species listed by an eminent authori ty on grap
tolites, in Britain. 

List of species of graptolites detern1ined by Professor Lapworth fmm 
the collection sent him by the writer some years ago, obtained along 
the Tete a Gauche river, Gloucester county, New Brunswick, by Dr. 
R. W. Ells :--

Lasiogt·aptus mucTonatus, Hall. 

Climacograptus bicoTnis, H, with branch of Dicmnogmptus. 

C1·yptograptus t1·ic01·nis, Carruthers. 

Diplogmptus ac1~leat1~s, Lapworth, Ol' D. Whit.fieldi, Hall. 
" cf. D. H hitfieldi, Hall. 

" 
" 
" 

allied to D. quadt·imucronatns H . 
joliaceus, ~I urchison. 
sp. 

* Tra.ns. Roy. Soc. Canada, Vol. 1, Sect. IV, 1882, p. lO!J, Art .. XI, i>sued, U83, . 
plate XI. 
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T H E U ouNTIES oF CuMBERLAND, RANTS, KrNGS AND ANNAPOLrs, 

NovA ScorrA. 

By Mr. H~~gh Fletch~1·. 

· Mr. Fle~cher spent the winter ·of 1903-04 in compiling plans and Introductory. 

sections from surveys made by himself and his assistants as recorded 
in the Summary Report for 1903 pages 160 to 174. He was assisted 
during the winter as well as in the field by Mr. M. H . McLeod and 
Mr. A. T. McKinnon. 

He left Ottawa on June 27, to continue fieldwork in Nova Scotia District 
and remained there until t he end of the year. Early in the seaso~ examined. 

1\Ir. McKinnon made a survey of the J oggins shore from Two Rivers, 
to Seaman Mill brook to fix more precisely the dip of the vat·ious strata 
of this great section. He also surveyed various branches of Little 
river and other small stt·eams in the neighbourhood of Oxford. He 
examined a deposit of hematite ore occurring about half a mile south 
of Grand Pre rail way station. A specimPn of the ore was examined by 
Dr. Hoftmann. The deposit occurs in small veins at the contact of Iron ore. 
Triassic sandstone with dark gray shales and flags of the H01·ton 
series. For the greater part of the season, however, Mr. McKinnon was 
associated with l\1r. M. H . McLeod in a survey along the great 
dike of the North mountain and the brooks from Ross Creek in Kings 
county to Parker cove in Annapolis county, a region wholly occupied 
by trap with small veins and masses of zeolites, amethyst, magnetite,· 
native copper, &c. An amygdaloidal variety seems to underlie gray, 
more massive trap on the shore and in the brooks. The scenery of 
this shore is picturesque and has for many years continued to 
attract hundreds of summer tourists. From the low valley of Triassic 
rocks extending from the 8outh mountain, the North mountain rises Coast from 

steeply as at Blomidon and the Looko:fl:~ the ascent from the south ~~~~;~Bsto 
being everywhere steep and short, while the descent northward to the basin. 

Bay of Fundy is about four mile!'\, both slope and escarpment showing 
frequent outcrops of trap. 

At Morden (French Cross) this trap is full of large amygdules. On the 
Big Hollow road, between Sheffield mills and Baxter harbour, red Triassic 
shales and flags, with a low dip, sometimes towards theN orth mountain, 
sometimes away from it, are in contact with coarsely crystalline trap, 
succeeded by white-spotted amygdaloid: thence for a great part of 
the distance to the shore, amygdaloidal and other varieties in great 
sheets have a low undulating dip towards the shore, the structure being 



Baxter har· 
hour. 

Supposed 
fossils. 

294 A GEOLOGICAL SURVEY DEPARTMENT 

precisely similar to that of the same range described by Professor 
Bailey near Digby and at Blomidon*. 

At Baxter harbour, trap of various dark colours, fine in texture, 
not crystalline but in many parts globular, slopes gently seaward in 
thick sheets, broken by east and west joints and fissures containing 
quartz in veins and amygdules. This is a boat-harbour with a narrow 
gravel beach and rocky indentations, photographs of which are included 
in the collection of views entitled "The Evangeline Land." At Black 
Hole the trap is inclined to be basaltic and splintery. 

From Baxter harbour, eastward along the shore to Ross creek, the 
trap lies in sheets of variable thickness and includes beds of amygdaloid. 
Its contact with small patches of calcareous shale and sandstone 
shows the latter greatly altered and full of veins and druses of calcite 
and other minerals. The cylindrical and conical masses, irregular in 
size and shape, supposed by some observers to be fossils, a re siliceous, 
and are, apparently, like veins of jasper and milky quartz in their 
mode of formation. One very persistent layer of jasper follows nearly 
the line of contact with the trap, but at certain points is separated 
from it by argillaceous shales; others follow the bedding of t.he shales, 
with which, in places, the trap is intimately associated in the same 
layers, both being decolourized. One end of a block of red altered 
sandstone eonsists of trap. In this vicinity is found beautiful black 
crystalline quartz in vugs or hollow barrel-shaped masses. vVestward 
from Baxter harbour sheets of light gray trap form good productive 
soil as far as the mill brook, beyond which the trap is crumbly, jointed 
and globular in irregular layers, one of which contains small0ylindrical 
concretions, gashes and ruinute veins of amethyst and milky quartz. 

Sheets and rocky reefs of flaggy trap, in part amygctaloidal, crumbly 
and globular, usually gt·ay and blackish, with red or chocolate patches, 
extend in cliffs for some distance. In the main mass of the amyg· 
daloid the amygdules are generally small, but large vein-like aggrega· 
tions of zeolites occur in the bedding-planes in which are also beds of 
red argillaceous shale not more than one inch in thickness. 

A little further along the shore, a thick layer of dark massive trap, 
globular and in part crystalline, rests on and among reddish amygdaloid 
which is apparently horizontal, and includes veins of zeolites, there 
being no definite lines of separation between the different varieties. 

Near Race point, amygdules are arranged in horizontal bands at 
short intervals apart. No basaltic or broadly crystalline trap is met 

* Geol. Surv. of Can. Vol. IX. Pt. M. p. 24; and Geol. Surv. of Can. Summary 
Report for 1901, p. 214. 
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with, although blackish finely crystalline tra-p is cut by small joints 
and fissures. 

At Halls harbour the reddish amygdaloid of the beach is overlaid Hall harbour. 

by a bed of blackish and gray massive trap, so like that to the east-
ward that it might be a question whether it and the amygdalo:d are 
not at the same horizon and in the same relation to each other all the 
way from Scots bay. 

Near Chipman brook, lenticular deposits of red marl in red amyg
daloid have been used for paint: bands of zeolite also appear in the 
bedding. The road that runs from this point to the top of the 
mountain shows many outcrops of gray amygdaloid, dipping towards 
the sea. South of the summit and also on Blackrock mountain, small 
veins of magnetite, like those of Gerrish mountain, have been exploited. Magnetite. 

On the steep descent of the hill towards Cambridge station, the trap 
is succeeded by red clay·shales of the Tria8, which give place further 
south to more sandy rocb. At Clarence, north of Bridgetown, the 
trap escarpment is also steep, and red Triassic Eandstones and shales 
reach nearly to the summit., from which the land slopes several miles 
to the shore at Hampton, over large masses and sheets of globular, 
jointed trap, unlike the gray and blackish, coherent, crystalline variety 
of the escarpment which breaks along prismatic three to six·sided 
planes. 

On the road from Granville ferry to Parker cove, a similar section 9ontacts of 
. t d f T . . d" t k d d b t t Igneous and IS presen e o nass1c se 1men ary roe s succee e y rap on as eep sedimentary 

ascent, to the north of which lie nearly horizontal sheets of gray, fine, rocks. 

globular trap similar to that near Hampton. West ward from the 
cove, there are good exposures of this trap, in layers of various thickneEs, 
cut by minute veins or threads of jasper but no amygdaloid; similar 
traps are exposed eastward to Hampton. 

At Rossway, on Digby neck, Triassic red sandstone and argillaceous 
shale are again found in nearly horizontal beds along the shore of St. 
Mary bay, at the foot of an escar-pment that still follows the trap 
dike. The search made for coal here and in the Cambrian dark slate 
of Marshalltown was, of course, abortive. 

In the prosecution of this survey, Dr. Poole and Mr. Fletcher, on Secticn of 

O::tober 26th made a section of 1516 feet of Silurian or Lower Devon- ~~~~J:.nger 
ian rocks which underlie Triassic sandstone in Messenger brook. The 
dip of these rocks nearest &he contact is southerly, while upstream it 
is northerly, nearly vertical throughout but assumed to denote the 
syncline described as repeating the iron ores of the district. The strata 
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are* for the most part gray, _ but at the north and sout.h ends of the 
section red and mottled slates are found, those lowest in the brook 
holding, according to Dr. Ami, Fenestella. Running nearly in the 
bedding is one of the greenish-gray dikes or layers of diorite so frequent 
among these rocks, at the contact of which with the gray slates, both 
above and below, there is an accumulation of whitish quartz. Near 
this dike, large fossil shells were collected by Dr. H. M. Ami. 

The bore-holes referred to last year were continued in 1904. That at 
Abetcrombict was lost at 1,900 feet, but another begun alongside 
had reached a depth of 2,135 feet in April 1905. 

The hole at Spicer covet at a depth of about 898 feet , passed out 
of conglomerate into Devonian compact and granular splintery felsite 
and quartz-felsite, in which it was discontinued as hopeless at 944 
feet. Farther away from this rim of the carboniferous basin, how
ever, in the neighbourhood of East Apple river and Sand river, boring 
is perln.ps more likely to be successful. 

No change was observed in the matP.rial cut in the bore-hole north 
of F ullerton lake to 2,330 ft. but a seam of coal, said to be nine feet 
thick, is stated to have been cut at 2,350 ft. 

A pumping examined on December 23, 1904, yielded chocolate
coloured, fine sand mixed with red clay. Progress was VP.ry slow because 
of the larg(quantity of water in the hole below the six-inch casing 
put in to a depth of 815 feet. This water was salt. Pebbles falling 
into the hole and removed by the pump consisted of bluish and whitish 
quartzites, red sandstone, felsite and other Devonian rocks, and one 
cannot fail to realize the enormous amount of denudation necessary to 
form conglomerates of such thickness. 

A t S pringh ill An interesting section of a drilling made by the Intercolonial rail
junction. way at the water-tank immediately east of Spring hill Junction station

house, was obtained from Mr. John U. Ross of Pictou. The position 
of the bore-hole will be readily understood by reference to the map of 
Springhill that faces page 392 of the Summary R eport for 1902. An 
abstract of the section in descending order i> as follows ;-

F t . I n. 
l. R ed argill aceous shale with three thin bands of reddish sandst .. . 273 0 
2. Gray :tnd reddish sandstone and argillaceous shale . . . . . . . . . . . . 267 0 
3. Conglomerate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 () 
4. Gray coarse-grained sandstone .. . . ..... . . . . ... . ........ . ..... 85 0 
5. R ed :trgillaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 0 
6. Gray sandstone and argillaceons shn,l e in altern:tte layers... . . . 53 0 

Total depth of bore-hole ..... . .. .... ... .. . 718 G 

Sum. R ep. for 1902, p. 3!J!J; V ol. I X , Part 1\I. pages 94 to 97; Acadian Geo
logy, pages 5G3 :tnd 571; Supplement 1891, page 20. 

t Sum. R eps. for 1902, p. 391, and for 1903, p. 161. 
t Sum. R ep. for 1!J03, p. 162; Tran s. M in. Soc. of N. S., V ol. VIII, p. 125. 
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Mr. Isaac McNaughton's bore-holes, one mile and a half north of North of 

Trenton, Pictou county, are stated to be 660 and 875 feet deep, res- Trenton. 

pectively*. Another, further south, recently bored by him a short dis-
tance south of Loudon brook, has reached a depth of 647 feet a,nd cut 
black and blackish-gray argillaceous shale, full of ostracods and of 
spines, scales, teeth and coprolites of fishes. This resembles the black 
shale of Rear brook and Trentont described by Mr. Henry Poole. It 
is associated with light-gray and whitish sandstone, generally fine, but 
also coarse and even conglomeratic, streaked with layers of carbonaceous 
or coaly matter. Among these a re also beds of gray argillaceous 

/shale with nodules and plates of ironstone ; of red and green, ·purple 
and gray mottled marls, in part concretionary, spotted with concretions 
of pyrite; of crumbly fireclay, con taining rootlets arid reddish concre
tionary limestone-conglomerate. A section of these borings is promised 
by Mr. McNaughton. 

Mr. Fletcher again spent a great part of his time in a further· ex- Surveys in 
. . f h d" . f d . h S R f 1903 Cumberland ammatwn o t e rstnct re erre to m t e ummary eport or , county. 

pages 163 to 167 and shown on map sheets 59, 60, 61, 62, which are 
now partly engraved and will soon be issued. No reference to this 
work need here be made, since it will be incorporated in these maps. 
In connection with it, d iscoveries of coal recently reported at- Mount 
Pleasant, Beckwith and Roslin were investigated and found to be of 
no importance. 

On July 26 a visit was made to the galena deposit just inside the Galena of 

point of the sand bar at the mouth of the South pond of Aspy bay, § Aspy bay. 

lately worked by Messrs. :a:. C. Corson, Fred. E . Cam~ and Captain 
Gordon. It lies on a little broo~{ that flows into a saltwater marsh 
east of the house of Mr. Michael Fitzgerald, at the contact of a great 
ma5s of Lower Carboniferous limestone with Pre-Cambrian black gneiss 
and pegmatite-rocks, described in the report for 1882-84, page 19H, 
and page 52n, although this particular patch was omitted in colouring 
sheet No. 2. The mode of occurrence is like that of the ores described 
by Dr·. Po::>le t in his paper on "A Mineralized Zone in Nova Scotia," 
which include the galena of Pleasant bay (sheet 3), Smithfield and 
Pembroke (sheets 36, 48 and 57). 

The associated Carboniferous rocks extend from a spring on the 
shore west of Fitzgerald's house for about three quarters of a mile 
eastward, and are :tgain met with in Piney brook and on the Ingonish 

*Core Drilling in Nova Scotia, Mines Dep. of N. S., pages 40 and 41. 
tTrans. N. S. Inst. Se. Vol. I, Part 1, page 39, 1863. 
§Sum. Rep. for 1!J03, page 173. 
t Jour. Can. Min. Inst., Vol. 1, p. 2'%1. 
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road. At Piney brook, a quarter of a n:ile west of the mine, t he basal 
beds consist of gray, f!aggy, calcareous grit and conglomerate passing 
upward into a limestone which holds a few large pebbles of pegmatite 
and gneiss ; while, overlying the limestone east of the mine, there are 
thick bands of gray and red marl, sandstone, gypsum and limestone. 

The ore deposit differs from that of Plea~ant bay in having but little 
vein·stone, t he galemt occurring in lenticular plates and masses from one 
eighth of an inch to six inches in thickness, usually bedded near bluish
gray, soapy shales in the limestone, and mixed with pyrite in grains 
and bott')'oidal aggregations. The pyrite, on exposure, rusts and dis
colours the whole mass, but fine specimens of galena are obtainable. 

The line of contact is nearly vertical, apparently faulted ; the l:.elt 
next the granite is crushed and in part composed of gossan derived 
from sulphides, perhaps originally segregated along fault-fissures. From 
other contacts in the neighbourhood no ore was obtained, although it 
is reported to have been found in some quantity on the Ingonish road. 

A quantity of loosA ore was found near the surface at the little brook 
mentioned above. The ore was followed by ~h allow pits now caved 
in. More recently, a well-timbered vertical shaft, 9 feet by 6 feet, has 
been sunk about forty feet, and from it a level, 7 feet by 4 feet, has 
been extended about twenty fe et north-easterly along the granite, and 
a cross-cut of the same size driven ten feet into the limestone imme
diately east of the brook. From this excavation, about two tons of 
picked ore were taken, of which a large sample was sent to Dr. Hoff
mann for analy~>is . By Mr. Ji'. H. Mason, who made a report on the 
deposit, this is estimated to contain about thirty~per cent of lead, 
representing not more than three per cent of lead for the total amount 
of rock mined. Mr. Mason concludes, also, that nothing has been found 
to warrant further development, but advises, if further development be 
undertaken, that the existing shaft be sunk to a depth of eighty or a 
hundred feet and that levels be then driven in both directions on the 
course of the vein. The cost of this work should not be, he thinks, 
more than ten dollars per foot for sinking and three dollars per foot 
for driving. A house for the men, a small boiler, engine and pump are 
at the mine. 

Coal in Rants Examinations were made in the district from South Maitland and 
county. Shubenacadie west., as far as Rawdon and KP.nnetcook Corner, in order 

to define more precisely the boundaries of rock formations on certain 
map-sheets now in the hands of the engraver. One of the small coal 
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seams of this district, reopened lately in the Gore, yielded on analysis 
by Mr. F. H . Mason. 

Moisture losL at 110°0 .......... . 
Volatile bituminous matter . 
Fixed carbon ............... . . 
Ash .. .. .......... . ... . . . . . . ... . · · . . ·· 

1.90 
2.3. !lO 
49.40 
24 .80 

100.00 
Sulphur.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 

Evaporative power: one pound of dry coal will, upon complete combustion, evapor
ate 10.89 pounds of water, 

The coal burns with a long luminous flame, gives a compact coke and leaves a 
gray ash. 

The associated shales are, like those of Horton and Gaspereau, Quarries. 

blackish and bluish-gray with occasional red layers. North of, and 
overlying, these shales is a great band of gray, coarse arid fine sand-
stone, upon which several quarries wet·e opened to procure building 
stone for the culverts and other structures of the Midland railway; 
this gray sandstone series is in turn overlaid by the Lower Carbonif-
erous plaster and limestone formation of Kennetcook valley and the 
counLry to the northward. 

In November Mr. Fletcher visited the boring at Port M01·ien, made ~1';~~~ ~,tws . 
with one of the government calyx-drills to test the thickness of the 
coal seams underlying the Gowrie seam at pre~ent worked there. 

At the same time he examined the Cape Breton Iron and Rail way Br
1
o
1
ughto n 

eo 1ery. 
Co's. mine on the Tracy seam. This seam was ~traced by the late 
Mr. E. T. 1\loseley*, for six miles westward from the old workings at 
l\1ira bay. The present openings are about one mile and a half east of 
theMoseley pits and bore-holes and near the east end of Loon Lake(Map
sheet No. 135), a district now called Broughton. Two slopes are in 
operation and a third is soon to be begun, a quantity of coal has been 
extracted, and extensive surface works constructed. Three coal cut
ting ::nachines are now in use in the pit. At one point, the coal was 
found to be about five feet eight inches in thickness with a small 
parting about a foot from the bottom ; the quality is said to be excel
lent. The mine is to be connected with the Sydney and Louisburg 
railway by a branch line about two miles long, and large developments 
are to be can:ied out in 1905. A little work has also been done Oossitt mine. 

nearer Sydney at the old Cossitt pits. 

During the summer of 190i, Mr. W. F. Jennison mined 500 tons Barachoisiron 

of iron ore from the Greener-Ingraham area at the Barachoist and mine. 

*Sum. Rep. for 1903, page 174. 'frans. Min. Soc. of Nova Scotia, Vol. IV, 
pnge 26. 

tGeol. Surv. -of Can. Vol. IX, pt. A, p. !l7. 
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shipped i l> to the Dominion Iron and Steel Company's works at Sydney. 
The shaft or pit from which this ore was taken was put down thirty 
feet, on the contact between the Carboniferous-conglomerate and 
Cambrian slates, and showed ore ten feet in width when the work was 
stopped. The average analysis of the 500 tons as given by the 
Dominion Iron and Steel Company was 44.43 per cent of iron, 16.10 
silica. The low iron and high silica is said Ly Mr. J ennison to be due 
to the ore being mixed with shtefrom the wall. (Map Sheet No. 134). 

Reference has frequently been made to the fireclay of Coxheath * 
suitable for the manufacture of firebricks and pottery, as proved by 
the experiments of Dr. G. C. Hoffmann, in the laboratory of the 
Geological Survey, thirty years ago. During the past few months, some 
work has been done on this deposit by Mr. Graham Fr·aser, of the 
Dominion Iron and Steel Company; about 300 tons have been quarried, 
part of which has been ground and used to replace silica clay cement; 
and it is intended to have forty or fifty thousand bricks made for 
experimental purposes. Harbison and Walker have already made a 
barrel of bricks from this clay, and it is found that they are equal to 
the best imported silica bricks that are used in the open hearth 
practice. 

In CumberLtnd county, coal mmmg was vigorously prosecuted 
in 1904, and preparations are being made for still more extensive 
operations at most of the mines. The coal production of the Spring
hill collieries was 505,804 tons, the largest in the history of the 
company. 

The iron ores of Londonderry are again being mined and smelted. 
Mr. W. F. C. Parsons, l\1. E. who is at present in charge of the mines, 
and from whom most of this information was obtained, is confident 
that with a reasonable amount of new machinery, such as small com
pressors, air-driEs &c, these mines, which, since 1849 have yielded 
about two million tons of ore, besidBS carbonates, could easily supply 
two furnaces instead of one. Two hundred men are employed in and 
about the mines. At the Old mountain, half a mile west of the works, 
on the right bank of Great Village river, and at the mines on Weather
by, Cook and Martin brooks and at the Cumborland road, extensive 
bodies of rich ore are being developed. 

At Old mountain, two levels have been driven in brown ore and 
ankerite for a distance of half a mile, the ore in the bottom of these 
levels remaining unmined, although from the bottom of one of them a 
shaft in the ore is down seventy-five feet, the width of ore being twenty 

*G. S. C. Rep. for 1873-74, p. 173; for 1875-76, pp. 373, 424 and 425; for 1876-77 
pp. 41G and 456; Vol. VIII, 1895, Part A, page 110. ' 
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feE:t. At Weather by brook, an ad it level driven north 600 feet cuts two · 
large veins of anker-ite 40 feet and 12 feet thick respectively, and one 
of limonite. " ·where the adit level cuts the limonite, drifts were 
worked on the ore east and west for about 400 feet in both directions. 
At a distance of about 200 feet to the west, a shaft is sunk for about 
90 feet in ankerite and brown ore. At a point 80 feet down, levels 
were again driven east and west following the ore. In the west level 
the vein averages seven feet in thickness. " 

" The ter ritory between Martin brrJOk and Cumberland road mine, 
a distance of one mile, is known as \Vest Mines. This territory, to the 
depth of 150 feet to number 6 level, conta.ins a net-work of old levels 
cutting the veins in all directions. F rom these workings the bulk of 
t he ore that supplied the furnace for about thirty years was taken. In 
several places the vein was over eighty feet in width, the most of 
which was limonite. " By the sinking of the Jam me winze to the depth 
of :150 feet below number 6 level it has been proved that a vein of 
limonite, eighteen feet in width, still continues, so that there must 
exist a large. body of ore below t he old workings. 

From Uumberland brook, an a.dit has been driven west 400 feet in 
ankerite and rich brown ore, in a vein eleven feet wide, ninety feet 
below an old level which followed the ore far into the mountain side. 

These "several workings are equipped with boi lers, pumps, com
pressors, air-drills, hoisting engines, blacbmith-shop and other neces
sary buildings connected by telephone with the general offi.cP. The 
mines west of the works have a narrow-gauge railway for transporting 
ore to the furnace. There are about six miles of three foot gauge rail
way and ten miles of standard gauge, including the East mines branch 
and s!dings. There are also four locomotives, flat cars, ore car~, etc. 

The Londonderry Iron Comp11.ny also uses in its furnace hematite Ore froll"! Tor

from Torbrook m'ncs, taken from the Woodbury or number 2 shaft, 385 brook mmes. 
feet deep, on the Leckie bed. This shaft follows the ore at an angle 
of 80°, for about 300 feet, then flattens to about 45" at 370 feet, 
where the ore, eleven feet thick, is cut off by a small fault. From a, 

level, about 300 feet down, a tunnel was driven northward 250 feet, 
about thirty feet west of the shaft, in gray flags or slates which break 
into brick-shaped pieces_; while another cross-cut to the southward, 
fifty feet west of theW oodbury shaft, cut gray slates for 128 feet, then 
red. Only ore of low grade was found in these tunnels. The old 
machinery has been renovated; three small boilers and two compres-
sors are at the mine; about fifty men are employed, and seventy tons 
of hematite are raised daily. The total quantity of ore taken from 
the Leckie mine to date is said to be about 150,000 tons. 
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IRON ORES OF TORBROOK AND NICTAUX. 

Judge Haliburton* in 1829 wrote that iron ore had long been known 
to exist in Annapolis county in great abundance and that efforts had 
been made to manufacture it at Nictaux. In the year 1825 the 
Annapolis Iron Mining Company was incorporated to manufacture 
hollow ware and bar iron. The company purchased a valuable and 
extensive bed of ore situated about three miles and a half from the 
mouth of the Moose river, another of equal importance at Nictaux, 
with one or two beds in other places. They selected the eastern bank 
of the mouth of Moose river as the site of their buildingo:, erected a 
large smelting furnace, stock house, coal house, stores, etc., manufac
tured n quantity of hollow ware of very superior quality, and laid the 
foundation of forges for making bar iron. The quality of the ore was 
regarded as fully ascertained, and the only part of the experiment to 
be decided was whether they could compete with the English ware, or 
whet.her the cost of manufacture would not exceed the value of the 
article when manufactured, a result depending upon the ecomony and 
skill with which the establishment was managed. 

In a paper on the Mineralogy and Geology of Nova Scotia, presented 
to the American Journal of Science in 1828 and 1831 by Jackson and 
Alger, t mention is made of this ore bed seen on Nictaux mountain. 
The width of the ore at the surface is said to be six feet and a few 
incheR; increasing, apparently, as it deepens, it gives promise of an 
immeme supply of this valuable mineral. It is covered by a stratum 
of ferruginous soil about t.wo feet thick, on removing which the surface 
of the ore bed, being in some placeR quite smooth as if worn down by 
attrition, is seen curiously intersected by seams, some of which cross 
it transversely or nearly at right angles, and, when in open fissures, 
are filled up with a substance not unlike red ochre. They give the 
ore a tendency to separate into rhomboidal fragments, similar to those 
into which the slate itself often divides, and greatly facilitate the 
labour of raising it. The bed had been opened to a depth of eight. or 
ten feet, and some hundred tons of the ore had been removed to the 
smelting furnace situated on the southern shore of Annapolis basin. 

Fossil sh~ll s . The character of the ore at this place differs in some respects from 
that of the Pictou county ore. From its very uniform slaty structure it 
is more easily broken up, and it abounds to a much greater extent with 
the casts of marine shells, the C'llcareous parts of which are sometimes 
still preserved. 

*History of Nova Scotia p. lGS. ·rp. 300. 
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Dikes and masses of granite and porphyry are described as inter 
cepting the strata of slate and the ore bed accompanying it, but it 
appeara again in the vicinity of Olements, a distance of thirty miles, 
the lMt place along the range of the South mountain where it is known 
to appear. 

Dr. Abraham Gesner, in 1836, in his Geology and Mineralogy of Gesner's notes 
. on the early 

Nova Scotia, states that the smelting furnace had at that time d1s- working. 

continued operations from causes not generally known, although the 
ore was said to yield about fifty per cent of good cast iron. 

He also adds that the bed of iron ore at Nictaux is about six feet and 
a half wide and being divided into cubical masses and therefore easily 
broken up, will afford an immense quantity of metal at less expense than 
it can be procured at many other places. It has but a shallow covering 
of soil, a large pr0portion of which is the carbonate of iron. The walls 
of slate are distinctly separated from the metallic compound, and are 
not so much intermixed with the iron as those forming the sides of 
the bed a.t Olements. The ore, though very similar, is of a superior 
quality, and offers every inducement for working. At that time, 
excellent iron, manufactured at a smelting furnace and foundry erected 
near Olements, several years before was in use in Oornwallis. The F _ .1 h 11 O:,Sl S e S. 

ore, like that at Clements abounds in marine organic remains, and the 
impressions they have made in the ore and slate are extremely beautiful 
and distinct. It i> argued that because the shells at Nictaux are as 
abundant in the iron ore as in the slate they are of contemporaneous 
origin. 

About a mile and a half north-west from the spot where the ore has 
been exposed, the Nictaux falls come foaming down a narrow and 
tortuous channel worn out of the strata of slate. Were an iron 
foundry erected at the falls, it is improbable that it would be unprofit
able. Only a mile and a half from the ore, the rapid river would 
supply a power more than sufficient for any machinery that might be 
required urider the most extensive operations, and Dr. Gesner does 
not hesitate to declare that the mining and smelting of iron ore at 
Olements and Nictaux may be as profitably conducted as in any other 
part of the world. 

In the Industrial Resources of Nova Scotia, he deplores, in 1849, 
the failure of an association formed for the smelting, casting and manu
facture of iron near Olements, although both the ore ~nd the iron 
produced from it proved to be unexceptionable; he adds: 'Anot'ber 
band of iron ore occurs in the Silurian rocks of Nictaux, which, like 
those of Olements, abound in the fossil shells and corals peculiar to 
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the group. The ore at this place is six feet four inches in thickness 
and the outcrop is seen on the surface to the distance of half a mile. 

Nictaux fa.lle . The falls of the Nictaux river offer an admirable site for machinery, 
and the forests through which the stream passes would maintain a 
furnace for a long period of time. Excellent iron was manufactured 
at this place in the early settlement of the country. Silurian fossils 
are found at New Canaan, southward of Kentville; and the ochtes 
that usually accompany the iron were made into pigments at that 
village a few years since.' Dr. Gesner also foresaw that after the 
forests had disappeared the coal mines would offer a cheap supply of 
fuel ; and he pointed out that the iron ores of Great Britain did not 
yield on an average more than 35 per cent of cast metal and that 
many of them are taken from the clay ironstone beds of the coal fields, 
scarcely exceeding a foot in thickness, and from great depths; that, 
moreover, the iron mines of Annapolis are on lands embraced by the 
old grants in which the coal, iron and other minerals were not reserved 
to the crown, 

Quality of the The e:>.cellent quality of the ore thus highly spoken of so many 
ore. years ago was corroborated by subsequent observers and it was shipped 

for many years to mix with the iron ore of Londonderry, to which, 
however, it is said by Dr. How* to be inferior. 

This interesting mining district is situated among blooming orchards, 
cultivated fields and green meadows, is intersected by roads and is 
close to two railways and in the vicinity of two large water powers. 

When the N ictaux works were in operation, limestone was imported 
from New Brunswick to a port on the Bay of Fundy and thence con
veyed by land carriage wme eleven miles to the furnace. Several thou
sand tons of iron ore were mined, chiefly from the bed of shell ore, but 
knowledge of the ores of the district was not confined to one bed; in 

R eport by Dr. 1855, Dr. J ackson, State as<ayer for Massachusetts, wrote:-' One 
Jackson . cannot fail to be surprised at the enormous quant ities of ore which are 

already exposed by the numerous openings that have been made. 
There are several distinct and parallel beds of irvn ores which we 
examined, from four to ten feet in width, extending certainly no less 
than five miles continuously. * * * The supply of iron ores at 
Nictaux is inexhaustible.' Dr. Hayes described, a short time before, 
the ores of Nictaux, and spoke of the magnetite on the west ~ide of 
the river, qf the less compact bright red ore of Little river, and the 
bog ore of the valley. While the two former are very dissimilar in 
a):>pearance, there can be little doubt but that they and all the inter
mediate varieties, from the compact, strongly magnetic to the friaiJ.le 

*Trans. N. S. Inst. Se., Vol. I, Part 1, page SG. 
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fossiliferous red ore, are of the same geological age ; the gradation 
from one variety to another being gradual and dependant on the dis
tance from the seat of metamorphic action. 

lVIr. lVIushet writing to lVIr. C. Archibald, said :-"The shell ore is 
quite a novelty, and the magnetic character of some of the pieces con
trasts strongly with the inert state of others to all appearance of simi
la r composition. I have examined it and find that it is curiously com
prised of magnetic and non-magnetic laminre. The assay of t he 
former gives 67 i per cent, and the latter 54 per cent;"· 

Sir William Dawsont describe~ the Nictaux ore as a bed of highly Dawson~s 

f 'l'f 'd f . f h f d l If f t . clescn ptiOn of oss1 1 erous perox1 e o Iron, rom t ree to our an one 1a ee 111 X ictaux ore. 

thickness, the outcrop of which appears at several places in : Tictaux 
and at Moose river with dark-coloured flags and slates dipping S. 30• E. 
at a very high angle beneath Triassic, red, coarse sandstone and 
extending from Canaan and Kentville, in Kings county, to Beat· river 
in Digby county, a distance of seventy miles, but separated into two 
parts by granite. At Nictaux the ore is a peroxide of iron, 
containing 55· 3 per cent of iron, laminated in structure, and full of 
fossil shells. At Moose river it is in the state of magnetic iron, but 
reta.ins its character in other respects. This ore is thus of great value. 
Its distance from the coal fields, and the consequent necessity of smelt-
ing with charcoal, have been obstacles in the way of its commercial 
application. 

"The fo:;sils o£ the ironstone and the accompanying beds, as far as 
they can be identified, are Spirifer arenosus, Strophodonta magnifica, 
A trypa nngttiforrnis, Strophornena depressa and species of Avicula, 
B elleroplwn, Favosites and Zaph?·entis, etc. These, Profes~or H all com
pares with the fauna of the Oriskany sandstone, and they seem to give 
indubitable testimony that the Nictaux iron CJre is of Lower Devonian 
age. 

This conclusion is, however, disputed by Dr. Honeyman in his notes 
on the geology of the rocks of this district. t 

Professor How[[ describe~ the ores of "l\1oose river and Nictaux river How's 

f h h . h I f h E . f descript ion of as o t e same nature as t ose In t e s ates o t e ast nver o Moose river 

Pictou, consisting of conformable beds in the Lower Devonian slates, and Nictaux 
ores. 

the iron ore at Clementsport being nine feet wide, in a magnetic 

* H. S. P oole, Report of the Department of Mines for Nov .. Scotia, 18i7, page 44. 
t Canadian Naturalist, 1860, etc. ; Acndian Geology, pages 499 and 526. 
:): Trans. N. S. Inst., Se., Vol. IV., 187b-1878, pp, 337-362. 
U Mineralogy of Nova Scotia, 1868. 
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condition, holding fossil shells, and yielding, in 1862, five tons 
of iron a day; that of Nictaux river has been in part rendered 
mag netic, the magnetism depending, he believes, on the state of 
aggregation and not on the chemical composition of the ore. 

The Nictaux mines had bef\n worked for many years and extensive 
works had, at great expense, been erected for smelting the ore. In 
1855 a company of English capitalists continued operations on the 
ores of the shell bed, and in 1858 exported 7 44 tons of iron valued at 
$2,375, and in 1859, 1,125 tons valued at $14,790. j: One shaft was 
opened close by the fumace, another about two miles to the eastward. 
The main supply of limestone came from St. J·ohn to Port George, t~n 
miles away on the Bay shore. The pig iron had to be hauled to the 
same place for shipment. Charcoal was used instead of coal. These 
methods of operation proved so costly that these works, also, had to 
be closed . 

About 1870, Messr$. Stearns and Page, the promoters of the railway 
from l\:liddleton to Bridgewater, t urned their attention to the mag
netic ores of Cleveland on the west side of Nictaux river, from which 
a bed about eight feet thick was followed at intervals as far as Law
rencetown, six miles west of the river, where the strata are finally cut 
off by the granite. * 

They took out leases of an extensive territory, intending to re-open 
the mines on the completion of their ra~lway, which was projected to 
run along the deep valley of the Nictaux river, and by facilitating 
transportation would remove one of the chief obstacles to the success 
of the earlier blast furnaces. The old furnaces were in ruins, having 
been partly torn down by the people in the neighbourhood to obtain 
the bricks. t From the Cleveland areas a few experimental cargoes 
were shipped, and the ore was found to be of good quality. But their 
first plans miscarried, and it was not until many years later that the 
Nictaux and Atlantic was formally opened as the Nova Scotia Central 
Railway, which is now called the Halifax and South-western. 

These early operations are referred to by Dr. H. S. Poole in his 
reports as Inspector of Mines and in an article by him on " Iron 
Making in Nova Scotia early in the Century "-11 

Harrington's The ores are described by Dr. B. J. Harrington § as fossilifet·ous 
description of hematites which have, in many cases, been more or le~s altered to 
the ores. 

:l: 1\farkland by R. R. McLeod, 1903, p. 198. 
*Rep. of Dep. of l\Iines for N. S. , 1877, p. 43; Middle ton Outlook, June 14, 1895, 

and December 2, 1904. 
t J. H. Bartlett, on the Manufacture of Iron in Nova Scotia, 'l'rans. A mer. Inst. 

M . E., Vol. XIV, p. 537. 
11 Trans. Min. Soc. of N. S., Vol. II, p. 148. 
§Rep. Geol. Surv. for 1873·74, pp. 206, 210, 218. 
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magnetite, but which still hold numerous fossils of lower Devoa<
ian age. A massive, fine-grained, tough magnetite, breaking with 
sub-conchoidal fracture and resembling some of the Laurentian ores, 
sent· to the laboratory of the Geological Survey for examination, held 
no fo0;sih whatever, but, like the fossiliferous ores of the district, con
tained a large quantity of phosphorus. 

In the autum of 1890, R. G. Leckie, Manager of the Londonderry Red hematite 

I 0 · d h · · · · . l . d" . b at T or brook. ron ompany, rev1 ve t e mterest m mmmg m t 11s 1stnct y 
securing a bed of excellent red hematite at Torbrook, about three and 
a half miles east of the Cleveland mines, and in the spring of 1891 a 
steam hoisting plant was erected, shafts opened and a railway laid to 
Wilmot, three miles distant, to join the Windsor and Annapolis, now 
the Dominion Atlantic railway. The ore was transported to London-
derry to mix with other ores, and the owner of the land having the 
right to the iron ore by the terms of the grant made to the original 
settlers by the British government, Messrs. Barss and Burns, S. Bar-
teaux and John Banks dt·ew large amounts of royalty. 

As enumerated by Mr. R. G. E. Leckie, for some time manager of No. 1 l>ed. 

the mines, in his paper on the iron deposits at Torbrook, t the ore beds 
are four in number. No. 1 is that which has been worked at Tor-
brook mines and is locally known as the Leckie bed ; i ts general strike 
is N . 40° E. and its dip, S. 40o E. < 70°-800. It has an average thick-
ness of six feet and is ·perfectly clean, there being no slate or stone 
between the north and south walls. These walls consist of two feet 
and eighteen inches respectively of a variegated talcose slate, white, 
bluish and pink in colour, the white and bluish slate predominating, 
interstratified among dark blue slates spotted with red iron stains. 

It is noticeable that this bed of ore is entirely free from shells, while 
the overlying No. 2 bed, between sixty and a hundred feet south, and 
several beds of the surrounding slate, are highly fossiliferous. 

No. 2 or the shell-ore bed, as i t is called, is that which was worked No. 2 bed. 

by open cut for many years to supply the old furnace at Nictaux falls, 
It is perhaps identical with the shell bed worked at Moose river, 
although the connection has not been traced, on account of the disturbed 
condition of the imervening ground. The ore is a red hematite, 
metamorphosed at the western end into magnetite by its proximity to 
the igneous rocks. 

t Trans. Min. Soc. of N. S., Vol. I, Part 3, p. 54. 
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The outcrop of No. 3 bed appears halfway up the side of South 
mountain about a mile south of No. 2. It is the same in width and 
structure as No. 1, the only difference being that it is somewhat 
magnetic in character and has a darker or reddiRh brown streak. The 
dip is almost vertical or slightly inclined to the north-west, so thau it 
has reasonably been assumed to be a repetition of No. 1 on the southern 
outcrop of a syncline, although as yet no bed corresponding to the 
shell-ore has been found north of it. 

No. 4 bed of }Ir. Leckie's report has been opened on }Iessenger's 
property, almost on the K ings county line, and following the strike it 
would be farther up the mountain than No. 3, although the walls are 
composed of talcose slate like those of No. 1. It was opened and 
found to be of the following dimensions : Ore 2 feet; Slate 3 feet ; 
Ore 1 foot. 

.Active operations began, as already stated, in the spring of 1891 
when ore was raised from two shafts (called No. 2 and No. 4), one of 
them workP-d bv back-stoping the ore,, while the other was worked 
underhand. In the autumn two more shafts were opened (No. 3 and 
No. 5). No. 3 was worked underhand and No. 5 shaft by back-stoping. 
Four levels were driven in the ore cut by these shafts. The lower 
levels were still in good ore when the work was discontinued; in the 
two upper levels, going east, the ore is said to have been cut off by a 
small fault. A four-drum friction hoisting plant was put in during 
the winter of 1892 to hoist from Nos. 3, 4 and 5 shafts. No. 2 shaft 
had a separate engine and boiler having a capacity to hoist with steel 
skips of over a ton. · 

The mine was also equipped with an air·drill plant, by which the 
output was increased from twenty tons a day in the spring of '91 to 
sev(;'nty tons in the spring of '9::l, and in the fall to 130 tons. The 
equipment included locomotive boilers, two air compressors, running 
six machine drills, and five steam pumps. There were four shaft-houses, 
three engine-houses, two drying-houses, a blacksmith and carpenter 
shop, store-houses, dynamite magazine, office building and several 
dwelling houses. A Cornish plunger-pump was placed in No. 2 shaft. 
No. 4 and No. 5 shafts were kept dry by small steam Blake pumps. 
About one hundred men were employed. No. 4 or the Barteaux shaft 
is 335 feet east of No. 2 and 240 feet deep; No. 5 or the Leary shaft, 
27 5 feet east of No. 4, is 112 feet deep, and the ground is stoped out 
for 160 feet to the east between the bottom level and the surface. 



SUMMARY REPORT 309 A 

In a report accomp'anying that of l\1r. Leckie, Mr. William Smaill 
gives analyses of the ore of the district, of which he enumerates two 
variet.ies : a highly fossiliferous hematite, known as shell-ore, rich in 
iron, but too high in phosphorus to be used in the manufacture of 
foundry iron; and the compact red hematite of Torbrook, somewhat 
siliceous, with a perfectly tabular cleavage. 

In 1895 the main shaft was 350 feet deep,* and levels had been 
extended in the ore to a distance of 1,500 feet. The angle of inclina
tion, about 80o at the surface, had flattened to 45° and the thickness 
of the bed of ore had increased from six to twelve feet. A large 
number of dwellings were erected in the neighbourhood, including a 
store, barber ~hop and photographic saloon, and a little village had 
grown up around the mines. Although only thit·ty-two miles from 
shipping at Annapolis by the Dominion Atlantic railway, another 
route of shipment was talked of, namely, by rail to Middleton, thence 
to Margaretville, eight miles distant on the Bay of Fundy-a harbour 
open all the year roand-through a natural vault in the North moun
tain. But after 1896 the mines were closed for some years owing to 
the suspension of work at Londonderry, and because the Nova Scotia 
Steel Company drew its supply from Newfoundland; they were not 
opened again until 1903. When closed down, the mine was in good 
working order with a large amount of valuable ore in :>ight. 

The production of iron ore from the Torbrook mines during these Production 

yearst is estimated as follows: to 1891, 10,000 tons; 1892, 18,000 
tons; 1893, 30,000 tons ; 1894, 21,[)90 tons; 1895, 35,073 tons; 
l 896, :9,944 tons. 

After operating for five years, and supplying Londonderry and 
Ferrona with 135,000 tons, the Torbrook mines, as already stated, 
were idle from 1896 to April, 1903, when they were reopened for the 
Londonderry !\'lining Company, under the superintendence of 'W. F. C. 
Parsons and the management of Mr. H. Mci. Weir. The old plant 
was used after being renovated. The mine was pumped out and ore 
was raised from the No. 2 or 'iVoodbury :;haft. Part of the work was 
done by contract. Fifty men were employed; in 1903 nearly 5,000 
tons of ore were mined, and the present output is about seventy tons a 
day. 

:\ir. Paroons states that the ore bed in the present workings varies 
considerably in size, and in places runs up to twelve feet in thickness, 
being apparently lenticular in form, the lenses pitching westerly at a 
low angle. 

*Rep. of Dept. of Mines for N.S., p. 53. 
-!- Bell's Mining Manuals for 1893 to 189i. 
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Dr. Edwin Gilpin, inspector of mines,* refers to the fi rsu attempt 
to manufacture iron early in the nineteenth century, when a few tons 
of bar iron were made in a Catalan forge at Nictaux; to the 
production, a few years later, of an excellent charcoal iron which was 
largely cast into kettles and stoves, and to other subsequent operations 
already described. 

He maintains that in the Nictaux district the conditions resemble 
those of Germany, and that ores are presented suitable for the basic 
process, in addition to some that can be graded as Bessemer. Their 
contents run from 52 per cent to 62 per cent of iron, are low in sulphur 
and vary in phosphorus from .03 to 1·30 per cent. Two or more ore 
beds, var:ying in thickness from two to fifteen feet, have been 
traced continuously from the granite intrusions west of Nictaux 
river to the Kings county line, a distance of about five and a half 
miles, and perhaps extend still farther to the,eastward, on both sides 
of a basin a mile wide and possibly repeated to the northward. They 
have been proved also to maintain their quality and size to a depth of 
400 feet. ~iuch is still needed, he adds, in the way of exploration to 
test their continuity and their economic value, by deeper shafts or 
tunnels and by analyses of the ore obtained from them. As to the 
quantity of ore, there can be no question; the amount available 
and easily mined above the water levels of the Torbrook and 
Nictaux rivers must be enormous. The question of the economic 
values of the ores must be a subject of extended investigation. 
Practical working h:ts shown that the red hematites can furnish a 
foundry and forge pig. The magnetites are, with some exceptions, too 
phosphoric for this purpose. The ores are, as a rule, siliceous and in 
some cases manganiferous, but low in sulphur; they run high enough in 
iron and phosphorus, and low enough in sulphur, to answer for the basic 
process, and their large silica content would prove the principal 
obstacle to their use for this process. To meet these drawbacks it 
must be remembered, however, t hat the mining of these ores and their 
transpot·tation would be cheaper than from almost any other iron ore 
district in Nova Scotia, and the preliminary outlay for machinery, 
drills, wire tramways, etc., would be reduced to a minimum by the 
facilities available for utilizing water power for generating electrical 
power. 

Recent investigations of the geological structure of the Nictaux and 
Torbrook basin are given by Professor Bailey in his reports to the 

*N. of Eng. Imt. :.\f. E., 1876; :.\Iines of :'If. S., 1880; Can. Soc. C. E., Vol. V. , 
1891; Trans. :N. S. Inst. Se. Vol. IX., 1894-98, p. 10, "On Steel :.\laking in )[ova 
Scotia ;" :.\Iinerals of Nova Scotia, l!lOl. 
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Geological Survey* in which the fossils are referred, on r,he· authority 
of Dr. Ami, some to the Silurian, some to a transitional series, and 
others to the Lower Oriskany. 

On page 142 of Prof. Bailey's second t·eport is given a list o£ the 
farms containing deposits of iron ore. These are shown on the map 
accompanying the present report. 

Vigot·ous explorations, in charge o£ 1\lr. Francis Park, 2\Iajor .Tames 
L. Phinney and others, were carried on during the summer of 1900 by 
Messrs. S. M. Brookfield of Halifax, George E. Corbitt of Annapolis 
and others, records o£ which have been obtained for the Geological 
Survey through the kindness of theae gentlemen. 

A bed, varying in thickness from six to ten feet, was traced west- Borings. 

wat·d · from the Black river at the contact of the Trias- ic near the 
county line, and passing a short distance south of the Leckie bed is 
believed to represent the well known shell bed, the ore running from 
33 to 55 p. c. of metallic iron. One of the Government calyx drills 
was usedt to bore through the bed at a depth of 300 feet beside the 
Torbrook road near the Leckie mine. At this depth the ore bed is 
s"id to be about nine feet thick. A subsequent boring at Fletcher 
Whe·elock's fa rm cut three beds of iron ore; and one, No. 5, on the S. 
}f cConnell farm, cut two beds on the steep north dip of the syncline, 
which seem to prove a thickening of both in depth. 

Sufficient work was done, according to Mr. \V. F . Jennisont by a J ennison's 

series of bore-holes, test-uits and trenches to show that the ore beds report. 
' . 

are continuous as above stated, with the exception of small interrup-
t ions by faults, one of which on the east side of the Leckie workings, 
and another west of them, have been proved; and by dikes of diorite 
and granite which have partly metamorphosed the red hematite into 
magnetite. 

The close proximity of the ores, both in the valley and on the South Cos~ of 

mountain, renders concentration of the mines and machinery possible, numng. 

and reduces the cost to a ::ninimum. With a production of 150 tons a 
day the cost of mining and shipping ore to Sydney is estimated by 
Mr. J ennison as follows : 

*Vol. VI, 1892-93, Part Q. pp. 13-15; Vol. VII, Part A., p. m; Vol. IX, Part 
M., 1898, pp. 91-111 and 140-143. 

:):D. \Veatherbe, "CoreDrillingin~.S.; " Trans. :N . S., Inst. Se. Vol. X . 
1901, page 350. 

t Nova Scotian, Halifax, 1903, p. 38; and a private report on Torbrook Iron 
District. 
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Mining :.nd putting on c:.r; . . . . . . . . . . . .. . . ... per tun '75 
Haulage by rail t u Anrmpolis, 32~ miles . . . . ·25 
Loading ship at Annapolis. . . . . . . . . . . . . . . . . . . . ·10 
F reight t o Syd ney .. .. .. .. .. .. . .. .. .. .. .. . .. 1.00 

82.10 

Timber for all mining purpuses is easily procurable. Mr. J ennison 
suggests the derivation of power to worlc the mines from the Nictaux 
ri 1·er, which has a length of fourte 2n miles, is fed by sever!tl large 
lakes, has a fall of seventy feet in a distance of 3,750 feet and a flow 
during the dry season of 7,680 cubic feet per minute, which would 
giYe 500 horse power, during the dry time. The cost of installing 
electrical plant of this power and connecting it with the mines t hree 
and a half miles distant, he estimates at $25, 000. 

Various estimates, all more or less vague, have been made of the 
approx imate quantity of iron ore in this district. Dr. Gilpin estimates 
that every thousand feet longi tudinal and ?iOO fee t vertical of the 
northern beds worked out will produce 1,800,000 tons of ore-practic
ally three years supply at 2,000 tons per day. His estimate to a depth 
of 800 feet for the district so far develor-ed is not less than 300,000,000 
tons. 

ConsequenLly, the small extent to which, so far, the ores of Nictaux 
and Torbrook, those of the East river of Pictou and other localities in 
N Ol'a Scotia have been .used, can only be explained, as suggested by 
Dr. Poole, by supposing that they are ha rder to smelt; that they are 
not so high in metallic iron as foreign ores or that they cost more to 
mine and deliver at the furnaces. 

Explorations. The following notes extracted from reports of the explorations made 

Section of ore 
bed. 

by Messrs. Park and Phinney will be readily understood by reference 
to the map which accompanies this report. 

' 
On the south side of the basin the dip is N. 48° W . < ST at the 

Messenger pit, but changes at the county line, being perhaps affected 
by the proximity of granite. 

On J ames L. Brown's farm, tht·ee beds have been open~d, showing 
considerable magnetic attraction; in the centre bed the ore is similar 
to that of the Messenger pit. On I. J. Whitman's and J ames 
J efferson':; farms, there is found a broken ore of excellent quality, not 
so red as that of the Messenger pit. A t Obadiah Brown's, the ore is 
also of good quality and contains no slate bands. The section of the 
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ore bed on the Baker, McConnell and other farms is given in the fol 
!owing tabular fnrm : 

P "t . .& . .s I . .£ . 2l . .& . T t I 
t s. ~ ce ~ d f:: d ~ ~ 8 ce 2:: o a • 

------ -~-@ ~ w , ~_UJ -~ w ~ w _::__ 

ft.i n ft.in ft.in ft.in lft.in ft.in ft.in ft.in ft.in ft.in ft .in ft.in 

o·1o 2·10 4·o 2·6 o·7 1·6 2·3 3·3 o·G ... . . .. . 18 ·3 

1·0 2·o 5 ·0 3 ·3 1 ·7 1·4 1"1 o·3 o·5 2·6 o·8 1!J·1 

Baker, No. 1 .. . 

2 .. 

McConnell, No. 1 .. . o·8 2•6 5"0 2·() 1"2 1 '5 1'10 3"0 0"4 . .. 18"5 

3 . .. 1"2 2"10 •1"10 2"!l 1 "0 1"6 1'7 3"0 0"2 .... 18'10 

4 . . . 1'8 2•8 4"0 3"6 1"0 1"3 16 3•9 0"4 19"8 

Messenger pit 2"0 3•0 1'0 . ... ... , . 

Jas. L. Brown 2"9 2"8 3•1 ... . 

In l\IcConnell No. 1 the ore of the large central layer is brown, 
while that on the sides is black. In this ore there are n0 shells, while 
:;hells are numerous in that of the Baker farm. The slates are hard 
and dark. On the H. P. Wheelock and M. and E. Armstrong lotl", 
t he ore is similar to that of the Baker No. 1 and the pits are all in 
line and on the same bed as far as Torbrook. 

The most westerly of two pits on D. B. Armstrong's farm, at a depth 
of fifty feet, was still in surface soil; the other found ore similar to 
that of l\1c0onnell No. 4 pit, pushed a, bout and broken by proximity 
to the granite. 

The foregoing openings are on the south side of the syncline or basin; 
those now to be described are on the north side. No ore has been 
found in the bed of the Nictaux river, where it is pr0bably covered by 
drift, for the line of the ore from Martin's to Ward's, on the east side 
would strike, if produced, the beds of the Cleveland mines on the west 
side of the river. 

On William Ward's farm, the old wot·kings are being Pxtended to Ward's pro-

obtain iron ore for the furnaces at Londonderry. petty. 

An old shaft, sunk fifty years ago or more by the smelting company 
that operated at Nictaux falls, was cleaned out, the timbers being 
found in a good state of preservation. Three and a half feet of ore is 
already in sight. The company intend to haul the- ore to Nictaux 
station for shipment. 
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'l'he shell bed, averaging three feet in thickness, has been traced 
from Ward's for 2,800 feet without a, break to Edward Martin's, where 
there seems to be an offset to the south about three hundred feet, 
beyond which it has been traced across the Hoffman and Holland 
farms and halfway over Stanley Brown's, with the exception of a few 
feet of offset on H. P. Wheelock's farm. The average thickness of the 
iron ore is six feet, with 52 per cent of iron. The old trenches on the 
shell-ore bed are about eight feet in depth and they have a total length 
of nearly a mile. At the brenk on the shell-ore at Martin's and also 
at ,J. Allen's, two other beds of magnetic ore are opened to the north 
of it. The first, at sixty feet frum the shell-ore, is two feet eight inches 
wide; the other, sixty feet farther or 120 feet north of the shell-ore 
bed, is three feet &ix inches wide and runs to DeLacy Foster's and 
Albert vVheelock's (Benjamin vVheelock No. 1 of Honeyman's report) 
where the dip is 8r to the south-eastward. A bed of hematite, called 
the Park bed, probably the equivalent of the Leckie bed, was also 
opened on Martin's fat·m and runs. parallel with the shell-ore as far as 
Eliakim vVheelock's east line; its average thickness is four feet five 
inches and its composition is about 50 per cent of iron. 

After leaving Fo~ter's no ore bed is found until we come to the 
Page and Stearns lot, where a bed of red hematite two feet nine 
inches in thickness was opened. On the banks of the Black river, to 
t he eastward, there appear to be three beds of iron ore, the Spinney 
bed, ten feet thick, and two beds north of it, three feet four inches to 
five feet two inches, and two to three feet wide respectively. The ore 
of Lhe Spinney bed is not as good as that of some of the other beds; it 
yields only 33 per cent of iron. 

The ore of the Leckie mine was lost both going east and west. 
Trenches have been dug in search of it both north and south, but it 
has not been found, unless repreoented by the inferior ore of the five 
foot bed north of the Spinney bed. A cross-trench was dug to the 
rock from the road near J . Goucher's line for about 3,000 feet north 
to the river; a great deal of money was spenb in this neighbourhood 
in exploration. 

On the Fletcher Wheelock farm a shaft was sunk fifty feet on a 
bed about nine feet thick without partings between the walls and 
yielding about 48 per cent of metallic iron. On this farm, also, No. 4 
borehole was drilled to a depth of 635 feet from a point about forty 
feet south of the hanging wall of the shell bed. 

• 
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North of the ore bed at A1bert Wheelock's there is a band of 
diorite with white quartz along its contact with the slates. From the 
edge of this diorite, on the ~I. Hoffman lot, a cross·cut was extended 
southerly; it cut three beds, very white and full of shells, but con
taining some excellent iron ore. Ore was taken from both the shell 
bed and the Leckie bed on the George Holland farm. 

Where opened half way across the Stanley Brown lot, east of the StanleyBrown 
p<·operty 

private road, the shell bed is found to be a mass of shells with very 
little iron, whereas the Leckie bed, uncovered in two places, shows 
three feet of good ore. 

On the Annie Parker (Deacon Feltch) lot the ore was not found, 
being covered by a boarsback of drifted sand and gravel, and on W. 
R. Neily's it was fuund only as drift, and is perhaps interrupted by a 
belt of greenish gray diorite. 

Ft·om the Barss and Burns and from the Samuel Barteaux (Samuel 
Wheelock of Honeyman) areas, most of the ore shipped from the Tor
brook mines has been obtained. The Leckie bed was only eighteen 
inches thick at the surface, but increased greatly in depth. 

On the E. M. Barteaux farm, from the Parker line, a costeaning E . :\1. Bar· 
. ~~X~~ trench was cut close along the east stde of the Torbrook road for 2000 erty. 

feet, under the direction of Captain Park. In red slates on the line of 
the other ores, it cut three beds uf low-grade iron, one of which was 
six feet thick. Borehole No. 2 was close to and in line with th is 
cross-cut or tunnel, and to a depth of 111 feet cut red shales, dipping 
at an angle of 85o to 87°. Borehole No. 3 was drilled twelve feet north 
of the preceding, in red shales dipping at an angle of 83o, to a depth of 
228 feet, and bored to a total depth of 330 feet. All the rocks here 
seem to be red and to differ from those of the iron mines, yet a bed 
resembling the shE'll-ore is opened at the ri ver to the eastward, and 
another, supposed to be the Leckie bed, is present m the bed of the 
river. 

On the Hatt and Eaton lots, pits were opened on what was sup
posed to be the shell bed, eleven feet wide beneath fifteen feet of 
surface. The ore is soft and impure, similar to that in the river to 
the eastward. At Peleg Spinney's, the eastern pit shows eighteen feet 
of clean ore and seven feet of mixed red slate and ore, twenty-five 
feet in all , the south side being the better. It was opened also 
across the river, and seems to be in lenticular masses or beds of 
compact and pisolitic hematite. On the David Banks lot, on t he 



Other proper
ties-

Analyses. 

316 A GEOLOGICAL SURVEY DEPARTMENT 

bank of the river, in the first bed north of the Spinney bed, there is 
five feet of soft, low-grade ore, and on l\'Irs. Spicer's, three feet of hard 
ore. 

On T. B. Messenger's lot, a small brook shows gray and red slates well 
exposed for a breadth of 1516 feet from a point a short distance above 
their contact with the Triassic sandstone of the valley, the red slates 
being above and below the gray, the latter occupying a considerable 
b readth in the centre. As already stated, these slates appear to lie in 
a syncline ; but it has also been suggested that the structure may be 
anticlinal, and iurther examination is required to determine the thick
ness of the ore-bearing belt of this district and the relation of the red 
strata of the Torbrook road to the gray beds of Torhrook mine. It is 
supposed by l\1 ajor Phinney and others that this belt extends to the 
northward of the outcrops above described. In the brook which runs 
into Nictaux river, three-quarters of a mile below the falls, the Foster 
pit was sunk thirty feet on iron ore containing 34.45 per cent of iron 
and 10.55 per cent of manganese. The ore is hard and does not break 
like the Torbrook ores. At the same place a trench was dug for 1,000 
feet across a mass of broken red slates-

Loose ore is reported to have been found, also, on the farms of E. 
Pierce (A. B. Parker), A. S. Banks and George Holland; and samples 

·of limonite in the drift on the Frank vVoodbury property. 

The following analyses, collected horn different sources stated in the 
table, will St'rve to show the character of the Nictaux and Torbrook 
iron ores: 
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GoLD FrELDS OF NovA ScoTIA. · 

By Mr. E. Rodolphe Faribault. 

Mr. Faribault was engaged in office work from October 12, 1903, Office work by 
. . . . M. Fanbault. 

until June 15, 1904. The greater part of tlus time was spent in plot-
ting the sm·veys, made by him the previous summer, of gold mining 
districts in the counties of Guysborough , Halifax, Rants, Lunenburg 
and Queens and in revising the plotting of surveys, made by his assis-
tants, of the granite region lying to the north of St. M argarets bay, as 
detailed in the Summary Report for 1903, pages 174 to 186. 

Much of his time was also taken up, as usual, in correspondence, 
especially in answering letters from persons seeking information and 
advice on the gold fields of Nova Scotia, which are attracting more 
and more attention from scientists and capitalists, at home and abroad. 

The plan and section of the gold district of Gold R iver, surveyed in 
1901, and those of I saac Harbour and Cochran Hill, sun-eyed in 1902, 
have been published. 

The plan of V\Tine Harbour gold district is now being engraved, Plans and 

while that of Harrigan Cove and Miller Lake were completed for maps. 

publication and only require to be traced for engraving. 

M.r. Owen O'Sul!ivan, of this department, was engaged some four 
months during the winter in compiling from the plotting sheets onto 
the one-mile to an inch map the topography and geology of the region 
extending from Halifax north to Rawdon and west to Newport, 
Mount TJniacke, Pockwock lake and the head of St. Margarets bay. 

_ The compilation of the surveys made for several years past in the 
counties of Halifax, Rants, Lunenburg and Queens is still in arrears, 
but it is now progressing more rapidly and will soon be completed for 
publication 

A special report on the gold fields of Eastern Nova Scotia is well Report on 

advanced and will be ready for publication next year. · It will ~~!~e~~1~s: 
include the plans of twenty-five of the most important gold districts 
situated in the count.ies of Guysborough, Halifax and Rants; several 
transverse sections of the saddle-vein formation of different gold 
mines; a general map of the gold-bearing rocks of the province, show-
ing the location of the gold mining districts from Canso to Yarmouth, 
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and the granite areas ; a geological and structural map of the gold
bearing rocks of the eastern part of the province, from Isaac Harbour 
to Mount U niacke, and a selection of photographs illustrating the 
mines in operation and the structure of the gold-bearing quartz veins. 

On the field-work accomplished in the Nova Scotian gold fields 
dut·ing the summer of 1904, :\l r. Faribault reports as follows : 

In accordance with your instructions, I left Ottawa on June 15, 
1904, for Bridgewater, Nova Scotia, to resume last season's surveys in 
connection with the mapping of the gold-bearing series of the western 
part of the province and to continue the study of the structural geo
logy of the gold-mining districts which are being operated. I returned 
from the field to Ottawa on October 6. 

I was again ably assisted in the field the whole summet· by Mr. 
J ames McG. Cruickshank, who has now been my assistant for seven
teen seasons, and by Mr. W. H. Prest, from June 15 until September 
30. The latter's experience as a practical prospector and miner was 
especially valuable and useful in some of the districts surveyed. 

In the performance of my field-work, I have received much inform
ation and assistance from miners and others, and I wish to offer, espe
cially, my acknowledgments to the following persons : Hon. A . Drys
dale, Commissioner of Public vVorks andlVIines; Dr. E. Gilpin, Deputy 
Commissioner of Mines; D'Arcy Weatherbe and Geo. A. Hall, of t he 
Department of .:\'lines; Harry Piers, Curator Provincial ~J:useum ; Dr. 
H . S. Poole, F. H. Mason, Prof. J. Eel. Woodman, Geo. E. F rancklyn, 
Fred. P. Ronnan and .Joseph H. Austin of Halifax; G. J . Partington, 
Isaac's H arbour North ; Harold Playter, Goldboro ; S. R. Heakes and 
M. McGrath, Wine H arbour; Geo. \V. Stuart, Truro; G. H. Gilles
pie, Ecum Secum Bridge; vV. H. Boak, Harrigan Cove; L. W. Get
chell, Caribou Gold Mines; Eel win L. Foster, Clam Harbour; L . F . 
S. Holland, Cow Bay ; Jas. A. Crease, }J:ount U niacke Gold Mines ;. 
T. N . Baker, Montague Gold Yiines; Peter Dunbrack, Dartmouth ; 
E. Percy Brown, H. S. Badger, Dr. D. Stewart-, Chas. F. Hall and N. 
C. Owen of Bridgewater ; Thos. W. M oore and J. Lacey, Leipsigate 
Gold Ylines, Bridgewater; R. R. }IcLeod, Brookfield, Queens County;. 
Sam. Sutherland, Malaga Gold Mines; vV. L. Libbey, Stanley Cole, 
N . C. Crowe and Geo. G. K ing, Brookfield Mines ; Marland L. Pratt, 
Boston, Mass., and S. L. Kingsley, Bar Harbour, Me. 

The greater part of the season's work consisted in making detail 
surveys of the gold-mining districts of Leipsigate in Lunenburg county, 
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Malaga and Brookfield in Queens county and Clam Harbour in 
Halifax county. The surveys of these districts were for the most part 
plotted in the field, and since my return to the office, the plans of 
Leipsigate and Clam Harbour have been completed, while those of 
Malaga and Brookfield are not quite finished. Several districts already 
surveyed have also been re-examined and a few new gold discoveries 
have been visited, in the counties of Guysborough, Halifa.x, Rants, 
Lunenburg and Queens, at the request of persons asking for informa
tion on the progress of developments recently made. Valuable data 
have thus been collected which will be useful to bring my final report 
up to date. 

Progress was also made, especially by my assistants, in the general 
mapping of the c0untry surrounding Leipsigate, Malaga and Brook
field mines and these surveys have since been plotted and are ready 
for compilation on the one-mile to an inch map. These surveys have 
now been extended as far west as Vogler Cove, Lapland, Buckfield 
and Cameron Landing thence north to Brookfield, New Germany, 
Dalhousie road, New Ross road and the Gaspereau lakes, where our 
work joins .Mr. Fletcher's from the north. 

It would not be judicious to report on the gold districts of Malaga Malaga and 

and Brookfield before the plans are fully completed, and, besides, it is Bd,roto~fiteld 
l S l'lC • 

probable that additional data and surveys will be required to work out 
satisfactorily the structural geology, and arrive at more precise conclu-
sions regarding the location and extent of ~he zones of special enrich· 
ment and their relation to the structure of the rocks. The following 
reports on Leipsigate and Clam Harbour are given subject to revision. 

LEIPSIGATE GoLD DrsTRIC'l.'. 

The gold mining district of Leipsigate, sometimes called Millipsigate, Leipsigate 

is situated in Lunenburg county, at a distance of six miles and a half district. 

west of Bridgewater, a flourishing town and lumbering centre at the 
head of navigation on La H:we river, and three miles north of the 
new line of the Halifax and South-western railway completed last 
summer. Leipsigate takes its name from Leipsigate lake, a beautiful 
sheet of water 11,800 feet long, east and west, by 4,000 feet wide, 
situated 225 feet above sea level on the headwaters of Petite Riviere, 
and surrounded by a comparatively level country. 

Gold-bearing veins have been discovered at several places around 
the lake over an area extending about three miles long and one mile 
and a half wide. A detailed survey of the area has been made, a plan 

16-A-21 
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compiled on the scale of 500 feet to one inch is completed for public
ation and a full report is given therewith of the structure of the 
district. 

The rocks of the district mostly comprise beds of gray and greeJilish
gray, hard, altered quartzose sandstone, locally called 'whin', between 
which are intercalated bands of bluish and greenish-gray, argillaceous 
slates, and they form part of the lower and most productive division 
of the gold-bearing series. Natural rock exposut·es are sufficiently 
numerous in most parts of the district to work out the structure with 
some degree of accuracy, especially with the aid of the surface develop
ments which have been made. 

A close study of the rock structure from the plan shows that, since 
their deposition on a sea bottom, the whole thi-. kness of the strata 
has been subjected to a powerful north and south p1 essure which has 
lifted and bent them up into a broad anticlinal fold, the top of which 
has since been truncated by erosion and planed down to the present 
level, exposing the uptilted edges of strata which were originally at 
least 17,000 feet below the surface. 

The fold has the shape of a long elliptical dome, the two axes of 
which are in the ratio of about one to six. The centre of the dome 
occurs at the western extremity of the district, 2,000 feet west of 
Leipsigate lake, about area 57, block ~. and is well exposed on a 
rocky knoll situated betwien two hay marshes on Caribou brook. 

The anticlinal axis runs N. 64 • E. magnetic, through Leipsigate 
lake, at the eastern extremity of which it follows the outlet, while at 
the west end it passes 400 feet north of the inlet from Caribou lake. 
Thus, the rocks on the north side of the lake dip north, at angles 
increasing gradually from so· to 55° from the horizontal as we recede 
from the axis, and on the south side they dip south at angles increas
ing from 25• to 50•. The angle formed, therefore, by the two legs of 
the fold is about 75• and the axi~ plane of the fold is about vertical. 

The slates of the upper division of the gold-bearing rocks are met 
with about 9, 900 feet north and south of the anticline and the horizon 
of the lower strata brought up by this huge upheaval is about 6,500 
feet below the baas of the upper slate division, which gives a total 
erosion of some 17,000 feet of known measures. The horizon cor
responds approximately with that of the gold district of Gold River, 
which is situated fourteen mile~ farther east :tnd probably on a north 
branch of the same anticlinal fold. 
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On the eastern pitch of the anticlinal dome the strata curve and dip Pitch .of 
l . . . 1 1 . . d 11 f h an twhne. easter y m concentnc c1rc es at ang es mcreasmg gra ua y rom t e 

dome eastward and reaching 30o at the outlet of the lake; whil~, on 
the western pitch, they curve and dip westerly at lower angles and are 
a pparently disturbed by a series of left-hand faults. 

The only important fault located in the district probably follows a Faults. 
depression between W eagle hill and the Micmac mine and runs in a 
north-westerly direction towards Bird island, giving a right-hand 
horizontal displacement of some 400 feet to the Micmac fissure vein. 
There may also possibly be a corresponding left-hand fault following 
the swamp immediately east of the Crank shaft and Jackpot mines, 
running in a north-easterly direction towards South Duck cove and 
the pond above the dam ; but it has not yet been proved. 

All the gold-bearing veins so far discovered occur on the eastern 
pitch of the dome, the centre of which appears to be the western limit 
of the mining district. The productive veins may be conveniently 
divided into three classes: 1 o the interbedded veins or ' main leads,' 
following fractures along slate belts intercalated between heavy beds 
of whin; 2o• cross-veins cutting the strata at various angles but of 
little extent and 3o true-fissure veins cutting the strata but of con-
siderable extent. In this district, interbedded veins do not attain the 
development in size, length and richness that is generally found in the ~~f~~~edded 
eastern districts of the prov ince. Several of them have been pro_ 
spected, and mining operations have been attempted on a few, but 
generally with limited success. This is due to the fact that the struc-
ture of the fold i:;; not propitious to the formation of large main leads. 
'The anticlinal fold is much broader t han in anyone of the eastern 
districts; the angle formed by the dip of the north and south legs of 
the fold is over 75o; the folding has been gradual with no sharp flexure; 
hence there has been but little or no parting along the planes of strati -
ficat ion caused by th<:J sliding of one bed upon another and no fracture 
for t he formation of important main leads. In a few cases, however, 
rich ore-shoots have been found at the intersection of angling v-eins 
with main Jeads,such as the rich pay-streak operated at the Bluff mine 
to a depth of 255 feet and that at the Black Hawk mine,265 feet deep. 
But in these cases the main lead and the cross-vein do not appear to 
carry any gold outside of t he shoot. The main leads occur more 
especially along two well-defined zones, beginning at the centre of the 
dome, on area 57, block 2, and diverging in a north-easterly and south-
easterly direction on both sides of the anticlinal arch. 

The north-eastern zone is especially well defined. It follows the Mineralized 
northe£n side of the lake and extends to Ernst's Washing lead, a zones. 

l6- A-2ll 
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distance of 10,000 feet from t.he centre of the dome. The following
main leads have been opened along this zone, from west to east :-The
Gow lead, worked for several years by the Black Hawk mining company 
to a depth of 265 feet and for 450 feet in length, on a narrow ore-shoot,. 
pitching west at an angle of 38o, formed at the intersection of a cross
vein with the main lead; the Green lP-ad opened down to 42 feet; Deal's.. 
belt of leads, prospected ; Birch Brook lead, worked 55 feet deep and 
300 feet in length ; Garfinkel belt of large leads, developed on the 
surface and on one of which a shaft was sunk to a depth of 48 feet;. 
the Boulder Hill, McKinnon, Jim Deal, Rusty, Butterfield (32 feet 
deep), Fox-den and a few other small leads have been a little 
prospected; the Ernst Washing lead (50 feet deep), from k to one 
inch thick, in a metallifernus slate belt can;ies a ·]arge quantit.y 
of gold, and the gold extracted by cradle-washings from the drift lying 
immedia.tely south of the vein is also derived no doubt from this vein. 
Much good ground is still completely undeveloped along this zone,. 
more especially between the Black Hawk and the Birch brook leads 
and beyond as far east as the Boulder hill where a great many large· 
blocks of quartz have been observed, strewn over the surf~ce. 

The south-eastem zone of main leads is not so well defined as the
foregoing, but it follows in a general way the southern side of the lake 
and extends probably about the same distance eastward from the 
centre of the dome. The princip;d leads opened along this zone are 
the Pelton (60 feet) Still water, Twin, \:Vaterman (48 feet,) Aulenback 
(40 feet,) Point (90 feet,) Bluff (255 feet,) Quigley (20 feet,) Rose (40, 
feet,) Johnson (10 feet,) Island (20 feet, ) Joe Zink (10 feet, ) Green
wood and Lacey (~0 feet deep.) The rich pay-streak worked to a 
depth of 255 feet on the Bluff lead, is a well defined ore-shoot, 8 feet 
long measured horizontally, formed at the intersection of angling veins 
or 'angulars' from the north-west with a small main lead and reported 
to be still as good at that dE>pth as it was above. Rich ore wall mined 
40 feet deep on the western end of the Rose lead, where it is cut off· 
by a small fault on the eastern edge of a swamp, and gold values 
were de\·eloped at a few other points along its course for a length of · 
1,300 feet. 

The district presents a great number of quartz veins following planes . 
of fractures of limited extent cutting the strata at different angles. 
Many of them attain several feet in thickness, but they are composed ' 
for the most part of barren, white quartz. Some, however, have been
observed on the nort.h side of the lake to ineiude bands holding metal
liferous sulphides which are undoubtedly gold-bearing. These have' 
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been located on the plan with explanatory notes, and they should be 
well prospected along their course for pay-ore, which might be found 
to occur in shoots at th ir intersection with certain slate belts generally 
·holding seams of quartz. 

A great number of cross veins occur at the eastern end of the 
{]istrict, about the outlet of the lake. They all strike at right angles 
to the anticline and parallel with the strata, but dip westerly at 
angles of 50o to 70°, or about a right angle, and in a direction opposite 
to the dip of the strata. Similar veins have been observed on the 
pitching arch of folds in the eastern districts. They do not appear to 
carry any gold, but probably form part of the main system of channels 
th rough which the ascending solution came up. 

Small angling veins or 'angul ars,' b ranching off from or running 
into main leads and wmetimes causing enrichments in the form of 
ore-shoots, have already been referred to in the case of the Bluff and 
Black Hawk mines. They are generally barren of gold, but they 
a ppear to be the smaller ramificiltions of the main channels com·eying 
the solution into main leads where a deviation or a check to the 
fl.owage produced a concentration of minerals by precipitation. 

One fissure vein, however, the Leipsigate, owing to its permanency Fissure veins, 

and size and the uniformity of its ore values, has made the district 
famous. In many respects it is probably the most typical true-fissure 
vein in the province, and gives promise of being one of the best pro-
ducers. It is situated in the most southllrly part of the district, some 
1200 feet south of the lake, and has been t raced for 9000 feet, of 
which 4350 feet have already beP.n opened in three different sections, 
which are described here separately. 

The western section of the Leipsigate fissure is situated to the west W estern sec
of Mud lake, at a distance of 3200 feet south of the anticline. It has t ion. 

been opened for 800 feet along its course by two shafts, the Duffy 
shaft, ninety-five feet, and the Dr. Cowie shaft, twenty-five feet deep. 
The course of the vein here is N. 83o 30' E., magnetic, and it dips north 
at an angle of 50° towards the anticline, while the strata strike N. 54° E-
and dip south at an angle of 49o. The width of the vein varies from a few 
inches up to two feet, and appears to be ma:ie up by small angling 
veins coming from the north-west and dipping north-east at angles 
averaging 48°. 

The intersection of the fissure with strata as well as with the 
angulars is thus pitching east, and, according to the general rule in 
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this as well as other fissure veins in the province, the ore-shoots should 
also pitch eastward ; therefore, developments in depth may meet with 
good results in that direction. 

The fissure vein has not been traced to the westward of the Cowie 
shaft, but it undoubtedly extends much further in that dit·ection, 
probably along a low swampy depression running due west to the 
eastern end of Caribou lake, at the outlet of which a vein, eighteen 
inches thick, was observed to run N . 41 o W ., magnetic, and dip south 
at an angle of 60°, 

Towards the east, from the Duffy to the Gilmour shaft, a distance 
of 800 feet, the fissure vein is also concealed by low swampy ground 
and Mud lake. A s~all fault probably occurR between the two shafts, 
which would account for the change in direction of the vein at both 
places, but the horizontal displacement is apparently of but little 
extent. 

Middle sec- From the Gilmour shaft eastward, the middle section of the fissure 
tion. vein has been tra0ed in a straight line for 2,000 feet, bearing N . 64 o 45' 

E . magnetic, and it dips north at an angle of 70o at the surface, decreas
ing to 55o at a depth of 180 feet in the Gilmour shaft. 

Scotia Com 
pany's work 
mgs. 

Ore-shootP. 

The first mining operat.ions on this part of the vein were undertaken 
in 1886 by a German party from Minneapolis and Duluth, under the 
name of the Duluthand Nova Scotia Mining company, but extravagant 
and unskilful management soon ~aused the mine to close. 

In 1901 the Scotia Mining and Development company acquirE-d the 
old "German" property, so called, and extensive develop'Jlents have 
since been made under the management of Messrs. N. C. Crowe and 
E. Percy Brown, proving the permanency and value of the vein. Two 
main shafts, 780 feet. apart, have been sunk on the dip of the vein . 
The Gilmour shaft at the west end of the property is 180 feet deep 
and, at the lOO-foot level, drifts have been driven lOO feet west and 
320 feet east, developing four distinct and well-defined ore-~hoots re
ported to average 24 inches of crushing material,and pitching east at an 
angle of 17°. The old German shaft was sunk 130 feet and drifts were 
driven 180 feet west and 325 feet east a.t the 11 0-foot level. The data 
obtained from these developments show that the ore also lies in shoots 
dipping east at a low angle. 

It has been observed that the ore-shoots occur at the intereection of 
the vein with certain strata of soft rock which are apparently more 
favourable to fracturing, infiltration and deposition of gold . This 
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important feature already observed in several other fissure veins 
deserves much attention in mining. These intersections are necessarily 
continuous fot· great lengths and a succession of them probably 
recurs in depth ; it should thetefore follow th~t the ore-shoots are quite 
extensive in length and that those already developed are likely to be 
underlaid by a succession of others. This should encourage develop
ments to a much greater depth. 

The opening farther east on the Scotia property is fifteen feet deep, 
on area 402, block 5, 100 feet east of the Bear Trap road ; it showed the 
vein to be six inches thick. From this opening ea.stward, for 2,930 feet 
to the Micmac main shaft, the country is low, swampy and flooded by 
several runs of the Menamkeak stream, preventing the tracing of the 
fissure vein between those two points. 

Some rich float found at the north end of W eagle hill came no doubt 
from this part of the vein, but it is reported that several attempts to 
cut it have proved unsuccessful. Some local miners, however, expressed 
the opinion that it was probably cut some years ago on the north side 
of the brook, about the north end of area 442, block 4. 

This undeveloped portion of the vein, which is for the moRt part Good 'pros

held under the name of David McKay, of Bridgewater, offers undoubt- pects. 

edly a promising field for development. 

In producing the course of the vein from either side, we find that 
there should be a left-hand fault giving a horizontal displacement of 
possibly 400 feet, measured at right angles to the vein. It is import
ant to determine the exact location and extent of this fault in order 
to locate the vein. Judging from the surface features and the position 
of the float to the south of the vein, the fault probably runs N. 30° 
W. along a depression lying east of Weagle hill and Bird island, and 
250 feet west of W eagle's store. 

Some rich float from a ten-inch vein was also found on the south 
end of VI/ eagle hill, half a mile south of the fissure vein, but a shaft 
sunk several years ago by Germans to a depth of ninety feet in the 
glacial drift forming the hill, did not reach bedrock, and it is possible 
that this float may have drifted thus far south from the fissure vein. 

The eastern section of the fissure veins has been developed for a Eastern sec-
twn. 

length of 1,600 feet, 1,200 feet of which is situated on the property 
of the Mimac Mining Company and the rest on that of the Leipsigate 
Mining Company, called the Jackpot mine. The eastern extension of 
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the vein, which is as yet undeveloped, is mostly situated on the 
property of N. C. Owen et al, of Bridgewater. 

Micmac mine. Exten•ive and profitable mining has been done on the Micmac 
property since 1897, first by Messrs. Cashon and Hines, <~.nd since 
April 15, 1900, by the Micmac Mining Company, under the manage
ment of Mr. T. W. Moore. This is the only mine worked at present 
in Leipsigate district. It is well equipped for economical and limited 
operations and is furnished with a fifteen-stamp mill and a cyanide 
plant recently erected and successfully operated by Mr. H. S. Badger* 

At the Micmac mine the main shaft has reached a depth of 500 feet, 
and the workings extend 435 feet west and 360 feet east of the shaft; 
the mill shaft, 670 feet further east, is 180 feet deep, and operations 
extend ninety feet west and seventy feet east, while the Crank shaft 

Jackpot~minP. is but fifty fee t deep, with no development. On the Jackpot mine, 
operations have attained 260 feet deep on the west shaft and 22\i 
feet on the east shaft., to the east of which a prospecting pit, sunk 
seventy-five feet deep on the edge of a swamp, is the most easterly 
opening on the vein. Some developmP.nts were made on the Jackpot 
mine, last spmmer, by the Leipsigate Mining Company who contemplate 
resuming operations next spring. 

Structure of 
vein. The western port.ion of the vein operated by the Micmac company 

has a general course of N. 57o E. magnetic, for the first 700 feet, and 
dips north at an angle of 70o to 60o, after which it divides into two 
branches: the Crank shaft vein running N. 53° E., and dipping north 
angle 70o, and the Jackpot vein curving gradually northward until it 
runs N. 21 o E. to the edge of a swamp where it is concealed. As the 
strata strike N. 45o E., and dip south angle 45", their intersections 
with the Micmac portion of the vein, as well as with the Crank shaft 
vein, pitch eastward at a low angle while with the Jackpot vein, 
they pitch westward. 

As far as developments have gone in the Micmac mine, to the west 
of the main shaft, the pay-ore lies in a series of shoots or chimneys, at 
the intersections of the vein with certain strata, averaging twenty-five 
feet in height and several inches thick, pitching east at an angle of 7° and 
occurring at intervals of ten to twenty feet, much in the same manner 
as in the old German mine above referred to. But to the east of the 
main shaft the pay-ore occurs in irregular bodies with a tendency to 
pitch westward at about 75•, and probably coincides with tbe branch
ing off of the main fissut·e, which occurs at the eastern end of the 
workings. 

• Summary R eport, Geol. Survey, Can., 1903, pp. 183-184. 
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The recurrence of the ore-shoots in 1 egular· and close succession and P t"rmanency 

tl · f · f h I h 'h b d . l ore-shoots. 1e um orm1ty o t e ore va ues ave c us een prove 1n actua prac-
tice at the M icmac mine to the depth of 500 feet and in systematic 
developments at the old "German" mine to a depth of 180 feet. 
Such favourable conditions are, perhaps, not met with in any other 
known fissure vein in the province, and they should encourage the 
companies to rapid ly push t.heir develcpruents to greater depth and 
establish payable and permanent mines. 

Good ore has been found also on the north branch of the fissure to 
a depth of 260 feet in the Jackpot mine and to 180 feet at the Mill 
shaft, in more or less regular shoots or patches, pitching west between 
45o and 75°, These are probably formed by angling veins branching 
off from the main vein in an easterly direction. 

The Crank shaft, fifty feet deep, proves the south branch of the 
fissure to be a strong vein, reaching seven feet in thickness, and show
ing metalliferous sulphides which should justify further developments. 
It is possible that this might be the most important branch of the 
fissure to the eastward, but the vein is unfortunately concealed by a 
swamp immediately east of the shaft, preventing surface examination 
i n that direction. 

It is important to draw attention to the fact that the fissure vein Important 

d . d h . 1' 1 . ld d th t I h h . re!atwn of fis -lps towar s t e antlc ma to , an a , a t oug 1t occurs over one sur~ to anti-

half of a mile to the south of it, there is little doubt that it forms part dine. 

-of the system of fractures running up the axial plane of the fold 
through which the ascending mineralized solutions passed and were 
deposited at the most favourable places. This is another strong point 
in favour of the possibilities of deep mining in the fissure vein. 

0 

The production of the Micmac mine for the year 1904 was; 
oz. dwt. 

F rom the ten-stamp mill4,074 tons ore cmshed . . . . . . .. . 1,825 19 
From the cyanide plant 3,044! tons sands treated....... . 535 3 

Total. ...... . ............ . . . . .. .. ....... . .... 2,361 2 

According to the returns received at the Department of Mines of \'alnes. 

Nova Scotia, the total production of Leipsigate district until January 
1st, 1905, was :-27,702 tons crushed, for 9,454 oz. 8 d wt. 7 grains gold. 

CLAM HARBOUR GOLIJ IJISTRIC'l'. 

This new district is situated on the Atlantic coast, in Halifax Cl::trnHarbour 

.county, forty-seven miles east of the city of Halifax, by the post road. d istrict. 

A few days were spent in making a hurried suney of the district, and 
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a plan on the scale of 250 feet to one inch has since been compiled. 
It shows the general structure of the strata and gold bearing veinf', 
and the probable zones of special enrichment along which prospecting 
should be prosecuted. · 

The strata have been folded into two anticlinal folds about 500 feet 
apart and into one intervening synclinal fold, running east and west, 
magnetic, slightly converging towards the west and pitching to the 
eastward. 

A small fault runs at right angles to the folding and gives a right 
hand displacement of some ninety feet at the south anticline, decreas
ing to but a few feet at the north anticline. 

The gold bearing quartz \'eins met with are of two kinds-the 
bedded veins or 'main leads, ' following slate belts interlocked between 
heavy beds of quartzite or 'whin,' and. the cross veins intersecting the 
strata, generally in a north-easterly and south-westerly direction. 

Main leads. The main leads are the most important and persistent veins. They 

Saddle veins 
along three 
lines. 

appear to carry all the payable ore deposits. 

The cross veins do not appear to contain gold in payable quantity, 
but their intersections with main leads often determine important ore
shoots, generally short horizontally, but probably of great extent and 
uniform values in depth. Thus the ore-shoots worked down to 122 
feet at No. 1 shaft, just north of the engine houae, and the shoot 
worked to sixty feet, east of the forge, are formed by the intersection of 
a cross-,·ein with main leads. This cross-vein is a good •f::Jeder,' and 
other pay-shoots may be looked for at its intersection with other main 
leads. 

The most important fact brought out by the surface developments 
is, that all the main leads, so far opened up on the apex of the folds, 
have proved auriferous, and all the pay values discovered are confined 
to these lines. From this fact and from the knowlEdge gained in the 
study of similar districts in the province, we may safely conclude that 
the axes of the three folds form three well-defined and distinct zones 
of special enrichment. It is, then, most desirable that systematic 
_developments be made along the apex of the three folds, and lllOre 
t>specially the anticlines on the surface and in depth, which will 
undoubtedly open up a great number of ore-shoots, all pitching east 
and probably extending to great depths. 
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CYANIDE PROCESS FOR THE EXTRACTIO~ OF GOLD.* 

Progress has been made in savi~g the refractory portion of the gold Cyaniding. 

contained in the tailings. 

It is now about four years since the first commercial cyanide plant 
was erected in the provinc€, and, unfortunately, both that and the 
plant that succeeded it at Isaacs Harbour proved fai lures from a 
financial >tandpoint. Since that time, however, a plant with a capacity 
of about 5.() tons per 24 hours, was erected by Mr. H. S. Badger, at the 
mine of the Micrnac Mining company at Leipsigate, which has now 
been running profitably for some two years. 

A duplicate of that plant, installed last summer, under the supervi
sion of Mr. H. S. Badger, at Brookfield, also appears to be successful. 
Experiments have recently been conducted at t.he Boston-R.ichardson 
mine at Isaacs Harbour, with the object of installing there a plant, 
which, as the mill contains sixty stamps, will doubtless be larger in 
capacity than the two last named. 

It is probable that many mines in the province could profitably 
erect small cyanide plants ·for the treatment of their tailing~, which 
numerous assay~, covering a number of years, hal'e shown to be 
valuable. 

DEEP GOLD MINING. 

The following is an extract from Mr. D'Arcy Weatherbe's a·mual D'Arcy Woo

report on the gold mines of Nova Scotia, ending September 30, 1904. t ;~;~~:.'s 
"At the annual meeting of the Nova Scotia Mining Society last 

winter, the question of gold mining \Vas very thoroughly gone into 
during discussion, and many valuable interchanges of opinion regarding 
important points in connection therewith were given. 

11 The Government, anticipating a special discussion on the question 
of deep mining, on which they had legislated durin,g the previous 
session, employed Mr. Faribault of the Geological Survey, to make a 
special report on the subjecp, which was gone into very fully. One 
direct result of this discussivn was the amendment of the above 
legislation, so that aid to a deep shaft would be given by the Govern
ment to the whole sinking, from the surface to a depth of 2000 feet, 
instead of requiring the miner to do the first 500 feet of work at his 
own expense, as provided by the first Act. This amendment brough 

*Rep. Dept. of Mines, N.S., 1904, p. 54. 
+Report Dept. of Mines, N.S., 1904, p. 47. 
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forth sever~tl bona-fide applications for the aid almo.;t immediaLely. In 
some of the districts to which these applications applied, Mr. Faribault's 
services were again used in reporting on their suitability. The districts 
where this aid was asked include I saacs Harbour, Malaga, Caribou 
and Sherbrooke. 

"It should be particularly mentioned, that the past season has 
marked a stage in Nova Scotia gold mining not before reached, two 
mines having attained vertical depths of 1000 feet or over, and at 
both places, Brookfield and Caribou, (over 100 miles apart), was gold 
found , presumably, in paying quantities. 

"Although the returns for the past season, and more noticeably for 
the present season, are smaller than usual, this does not necessarily 
show a falling off in the industry. In fact it might rather tend to 
prove the suggestion that the day of the small miner and tributor are 
rapidly drawing to a close, the rich and small leads and chimneys 
being to a large extent exhausted to t he depth considered profitable 
by small scale work. 

. "During the winter one of the largest producing districts, Sher
brooke, was practically closed by being cut off from fuel-supply on 
account of navigation clo;ing earlier than usual. 

"On the other hand large scale operations, preparatory, it is hoped, 
to an output of gold, larger in an increasing proportion, are in progress 
at several districts, and in one or two practically new localities pros
pecting of an intelligent character is being done. " 

ON THE METEORITE WHICH FELL NEAR THE VILLAGE OF SHELBURNE, 

TOWNSHIP OF MELANCTHON, ONTARIO, IN AU GUST 1904. 

By Mr. Robert A. A. Johnston. 

In accordance with instructions received on September 16, last to 
proceed to Shelburne in the county of Dufferin, Ontario, to investigate 
the reported fall of a meteorite near that place, I left Ottawa the same 
evening by C. P. R., arriving at Shelburne the following day, and 
proceeded to the office of Mr. R. L. Mortimer, edttor and proprietor of 
the Shelburne Ft·ee Press, who at once volunteered all the information 
he had regarding the fall, and furnished me with a number of news
paper notic~s concerning it : he further generously offered to accompany 
me to the scene of the fall, an offer I readily accepted. For these and 
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many other courtesies extended to me by this gentleman during my 
visit, I here record my grateful thanks. Pursuant to arrangement, I 
proceeded with Mr. M:ortimer to the home of Mr. John Shields, east 
half of lot 8, concession 2, township of Melftnctbon. 

Mr. Shields said that at about eight o'clock in the evening of Shield's 
statement. 

Saturday, .August 13, while he and several of his family, -along 
with some friends, were engaged in conversation in his dining-room, 
they were suddenly disturbed by a heavy crashing noise such as 
would be occasioned by the collapse of a building ; this was immed-
iately followed by a dull concussion like that of a heavy solid 
body striking the g round. An examination of the premises was immed-
iately made to ascertain the cause of the disturbance, and it was 
noticed that the east end of the north wall of the house and the 
underside of the adjacent veranda roof were bespattered with mud, 
while the floor of the veranda was strewn with moist earth: further 
search resulted in the finding of a small excavation in the soil about 
two feet from the veranda with a small heap of fresh earth piled up 
between the excavation a nd the veranda. Some hours after, the 
loose earth, which pal'tially filled the excavation, was removed, and at 
a depth of eighteen inches, l\Ir. Shields came upon the rock fragment 
wbich forms the subject of the first portion of this notice. ·when this 
fragment was removed, it was found that a partly charred bur ( A1·ctiurn) Shield's 
had been buried beneath it, while a few charred leaves were picked up specimen. 
around the excavation. At the time of my visit, the excavation in 
the soil, as well as the mud-marks on the wall and veranda, were, 
for all practical purposes, in the same condition as at the time of 
the occurrences which have just been related, so that I was enabled to 
to take accurate notes regarding the effects produced by the fall. The 
excavation had a diameter of about twelve inches and, as stated be-
fore, a depth of approximately eighteen inches; the sides of the ex
cavation did not vary sensibly from the perpendicular, showing t.hat 
the stone must have approached the surface of the ~arth at a very 
high a ngle. The major po1·tion of the soil which had been displaced, 
formed a small heap to the south-east, or between the excavation and 
the veranda; the remainder had been tl1rown beyond this in the same 
direction, much of it on the veranda floor and some of it over the 
wall of the house and the underside of the veranda roof. The mud
markings on the wall were confined to a well-defined section, about 
four feet across, a•, a di~tance of eight fee t from the . excavation ; the 
veranda roof, at the line 'vhere it comes in contact with the wall of 
the house, has a vertical height of about twelve feet fr· m the grou nd, 
and, at this point, the markings were most abundant; they were gener-
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ally from three to four inches a;ross, indicating to what a comparatively 
slight extent the soil had been desintegrated. The fragment was 
found t6 weigh twelve pounds and a half (5·7 kilos); it is in the furm 
of an irregular, angular block measuring 9x4x3! inches and is marked 
by the pittings and corrugations characteristic of a large number of 
meteoritic bo::lies; exteriorly, it is coated with a smooth varnish-like 
glaze which, for the most part, is slightly lustrous and of a velvet-black 
colour; on one side of the specimen, however, the glaze has a brownish 
colour and is so thin that the texture of the underlying material is 
but faintly hidden b:neath it; this side of the specimen does not 
appear to have been subjected to the friction of the atmosphere during 
as protracted a period as has the rest of the surface of the mass, and 
sugg~ests· that the fragment under discussion is a detached portion of 
a still larger mass, the separation having taken place at a compara
tively low level of the earth's atmosphere. The-.glaze is furrowe<! In 
places by small cracks resulting, no doubt, from the sudden cooling of 
the surface after its first contact with the earth. 

A small piece had broken off one corner of the stone, and the sur
face thu.> exposed afforded the only available means of examining the 
real texture of tl:ie materials composing the mass. It has a chondri· ic 
structure,and mainly consists of a rather friable, moderately fine· grained, 
dark greenish gray silicate whi?h is probably olivine; this is seen to 
inclose what looks like ve.inules of a bronze-yellow, rather brittle min
eral having .a metallic lustre and one well-marked cleavage; this min
eralis pr· obably meteoric pyrrhotite or troilite. No further detailed 
examination of the stone could be made as Mr. Shields was averse to 
having the specimen further desintegmted and was likewise disinclined 
to dispose of it either in whole or in part. 

From Mr. Shields' place I proceeded to the farm of Mr. Thomas 
J ohnston, west half of lot 10, concession 2, of the township of Melanc
ton, where, it was reported, a second meteorite had been found. Mr 
Mr. George Johnston, who was one of the actual observers of the 
phenomena attending the descent of the meteorite on the evening 
previously mentioned, was of the opinion that some peculiar object 
had failen in the oatfield to the south of l.is house; not caring, 
however, to destroy any of his crop, .Mr. J ohnston deferred making 
any 3earch until the grain was being harvested, on August 30, when 
he instituted a sharp watch from his seat on the binder fol' auy un
usual conditions of the soil. He was rewarded b:f finding, near the 
foot of a low crescent-shaped elevation, a smaii excavation rather more 
than a foot across, with a smaii heap of earth piled up aJongside. He 
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at once called Mr. William FIPming, who was working in another 
portion of the field, who examined the spot with the result that a 
meteorite weighing tw!lnty-eight pounds was found at a depth of about 
two feet from the surface. The sides of tht;J hole were, to all appear
ance, perpendicular, but, as in the case of the." Shields" occurrence, the 
earth was thrown toward the south-east, showing conclusively that 
the bodies under discussion approached the surface of the earth 
from a north-westerly direction. A few days previous to my visit, M.r. 
Johnston had disposed of this specimen, for $200, - to Mr. J. F. 
Gardner, a district superintendent of the Bell Telephone Company. 

The remainder of the afternoon, until train-time, was spent in col
lecting whatever information was obtainable regarding the circum
stances of the fall and then I returned to Toronto whither, I was given 
to unden;tand, the " J ohnston" specimen had been sent. I found, 
however, that M. Gardner was away from home aitd it was only after 
much difficulty and repeated inquiries that I was enabled, through 
~he courtesy of an officer of the Bell Telephone Company, to obtain a 
view of the specimen and to make some notes regarding its size and Jolu~ston 

specimen., 
appearance. It is, roughly speaking, a ploughshH.re-shaped mass mea-
suring llfi- x 9 x 6~ inches and is enveloped in a black varnish-like coat-
ing of the same character as that observed in the "Shields" specimen; 
some portions of its surface are marked by the usual depressions and 
corrugations. Particular attention was paid to the possibility of there 
being a surface which might accord with the evidently newer surface 
observed on the " Shields" specimen, but in this respect I was unsuc-
cessful ; it might, however, be possible to correlate the two specimens 
in this respect, could they be examined side by side. Mr. Gardner 
has since sold this specimen for two hundred and seventy six dollars 
to Dr. Leon H. Borgstt·om whose intention it is, I believe, to add this 
meteorite to the collection of the University of Helsingfors, Finland. 
A cast of this specimen, obtained from Dr. Borgstrom, has been placed 
in the museum of the Geological Survey Department. 

The " Shields " and "J ohnston" specimens both belong to the class 
of meteorites known, under the British Musoum system of classifica
tion, as the aerolites or meteorites, which consist, principally, of stony 
matter : until such time as they have been subjected to critical 
examination, this is as much as can definitely be stated regarding their 
character. 

The impressions created in the minds of different persons who ob
served any of the phencn1ena attending the fall bear a very close rela
tion, varying only in the details such as might be expected from di&r-
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erices of direction or distance from the occurrence. In the neigh
bourhood of the village of Shelburne, two distinct detonations were 
heard, described by some as resembling the firing of heavy ordnance 
in the distance, by others as loud drum-beats; these were followed by 
a series of musical vibrations lasting several seconds. 

Phenomena. Mrs. Craven, who witnessed the fall from the front door of her resid-
ence in Shelburne, says that previous to the detonations she observed 
the object shooting through the air at a rapid rate, emitting sparks in 
its path and followed by a tail like that of a comet. At the time of 
the fall-about half an hour afte t· sunset- the northern sky is des
cribed as being of a fiery-red colour while that to the westward was 
hidden by a dense black cloud . At the village of Tara, which lies 
about fifty miles in an almost direct north-west line from Shelburne, 
in the county of Bruce, the meteor was observed passing in a south-

. easterly direction a.lmost directly overhead, and it was thought by some 
that it had fallen close at hand; indeed, it was even reported that a 
fragment had been picked up near there, but of this I have been unable 
to obtain any authent.ic confirmation, and it is doubtful whether any 
specimens of the fall ihave been found there. At Kincardine, about. 
seventy miles a little to the north-west of Shelburne, it was seen as a 
brilliant object. traversing the sky, leaving a shower of sparks behind. 
As seen from different points in the Muskoka lake country, the flight 
of this body afforded a magnificent spectacle. Mrs. R. R. Bongard of 
Toronto, who was at the time particularly well situated for observing 
the fall from an isla.nd near the middle of Lake J oseph-approximately 
eighty miles in a north-easterly direction from Shel burne-says that 
it was of surpas,ing brilliancy and a bright yellow colour. By some, 
it was thought to have fallen near-by; the observed time and direction, 
however, leave no doubt as to its identity with the Shelburne fall. 

Descriptions of a number of Canadian meteorites are to be found in 
different scien tific journals but in addition to these and the two speci
mens noted above, a:number of others (concerning which there is no 
available literature) arcl in the hands of private individuals. 

A small amoun t of information has been collected, chiefly from pri
vate individutds, regarding observed phenomena which it is difficult to· 
account for in any other wa.y than by ~he fall of meteoric bodies. It 
has been fuund impmclicable to make a satisfactory compilaLion of 
this information in time for the present report, but as soon as all the
material can be collect( d for the purpose, a separate report, dealing 
with Canadian meteorites in general, will be issued. 
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CHEMISTRY AND MINERALOGY. 

By Dr. G. C. Ho.ffmann. 

Reporting on the work done in these branches of the Survey 's 
operations, Dr. Hoffmann says :-

'Conformably with the practice of former years, the work carried 
out in the chemical laboratory during the past year has been of a 
purely technical character, that is to say, it has been almost exclusively 
confined to the examination and analysis of such ores and minerals, 
etc., etc., as were considered likely to prove of more or less economic 
value and importance. Succintly stated, it embraced :-

' 1. Analyses of several varieties of fossil fuel from various parts of F ossil Fuel. 
the Dominion, namely of-Lignite, from certain seams not far from La 
Roche Percee, on the Souris river and from the vicinity of Halbrite, 
in the district of Assiniboia; from a seam on Knee Hillcreek, Red 
Deer river, in the district of Alberta, North-west Territory; from a 
seam on Coal creek, a tributary of the Yukon, Yukon territory 
nd from a seam in the vicinity of Enderby, Yale district, in the 

province of British Columbia. Of lignitic coal, from a seam on the 
Souris river, in the vicinity of La Rochc Percee, in the district of 
Assiniboia, and from a seam on a. branch of Ruby creek-a tributary 
of Indian river, Yukon Territory. Of coal, from Debert river, Colches
ter county, and from the land of A. McLean, between McLelland brook 
and Vale colliery, Pictou county, in the province of Nova Scotia; from 
the Bailey and C. W. Wetmore lot, two miles north-westerly of Flowers 
cove, Grand lake, Queens county, in the province of New Brunswick ; 
from a seam on the north side of the North Fork of the Old Man 
river, in the district of Alberta,· as likewise from a seam not far from 
Morley, aho in the district of Alberta; and from Miller's workings on 
the Lewes river, Yukon Territory. Of anthracitic coal, froru the 
fourth seam at. the Canmore mine, and from number one seam of the 
Canmore mine, also from a seam in the mountain on the east branch 
of Kananaskis river, and from a seam on Sheep creek, in the district 
of Alberta, North-west Territory. Of semi-anthracite, from the 
Canadian Pacific Railway tunnels, Cascade mountain, and from the 
south branch of Sheep creek, in the district of Alberta, North-west 
Territory. 

'2. Analyses, partial, of samples of copper-ore from, among other Copper ore. 

localitiPs,-La Tete, county of Charlotte, in the province of New 
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Brunswick ; from Oxford towmhip, Sherbrooke county, in the province 
of Quebec; from mining location No. 2,961, R. 455, in the district of 
Thunder bay, and frum the township of Spragge, district of Algoma, 
in the province of Ontario. 

' 3. Analyses, more or less complete, of several varietieE of iron-ore 
namely of-A clay iron-stone from Collins gulch, Tulameen river 
district of Yale, province of British Columbia. Hematite, from a 
point about half a mile south of Grand Pre railway station, Kings 
county, in the province of New Brunswick, and from the Rocky 
mountains, south of Blairmore, in the district of Alberta, North-west 
Territory. Magnetite, from the twenty-sel'enth lot of the fourth con_ 
cession of the township of North Crosby, Lanark county, in the 
province of Ontario; from the eastern slnpe of the Rocky mountains, 
near Pincher creek, in the district of Alberta, North-west Territory ; 
and from a locality not fat· from Enderby, district of Yale, in the 
province of British Columbia. 

'4. Analyses, in regard to nickel and cobalt content, of numerous 
samples of arsenopyrite, pyrrhotite, pyrite, etc., of which among the 
many, may be mentinned-arsenopyrite from a vein not far from Hope, 
in the district of Yale, province of British Columbia. Pyrrohotite, 
from the west half of the tenth lot of the fourth concession of the 
township of Olden, Frontenac county, in the province of Ontario, and 
from near Ingall st11.tion on the line of the Canadian Pacific Railway, 
about thirty miles west of Keenora, (formerly Rat Portage) in the dis· 
trict of Rainy river, Ontario. 

l.imestones. '5. Analyses of limestones (in continuation of the series of analyses 
of such stones already carried out, in connection with an inquiry into 
their individual merits for structural purposes, for the manufacture of 
lime, or of hydraulic cement, or for metallurgical purposes, etc. ), 
including,-limestone, from three miles east of Brookfield station on 
the line of the Intercolonial R.ailway, Colchester county, province of 
Nova Scotia ; from the fifth lot of the fourth range, and from the 
eighth lot of the fourth range, of the township of Grenville, Argen 
teuil county; from the immediate vicinity of Phillip8burg, in the town
ship of St. Armand, Mississquoi county, and from the thirteenth lot of 
the first range of the township of Litchfield, Pontiac county, in the 
province of Quebec; from M nrble cove, on the north-flast ~hore of 
Texada island, strait of Georgia, province of British Columbia. Of 
the foregoing limestones, that from the vicinity of Brookfield affords, 
when burnt, an excellent lime ; that from the immediate vicinity of 
Phillipsburg, takes a good polish and is well fitted for purposes of decor 
ation, and when burnt it affords a very white and pure lime ; tha. t 
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f rom the township of Litchfield is now extensively employed for the 
manufacture of lime; and that from Marble cove, where it occurs in 
almost unlimited quantity, is useful for ordinary purposes of construc
tion, and taking a good polish is also well adapted for use as a marble; 
it likewise affords an excellent material for the manufacture of lime. 

' 6. The examin'1tion of samples of clay, from a very great number Clays. 

of localities, in regard to their suitability for the manufacture of bricks, 
ordinary building bricks or fire-bt·icks, tiles, sewer-pipes, terra-cotta, 
stone-ware, etc., some of the localities being-The vicinity of Baddeck, 
Victoria county, province of Nova Scotia; D utch Valley road, Upper 
corner, Sussex, in the province of New Brunswick; from a boring two 
miles east of ' The Brook ' village, township of Clarence, Russell 
county, and from the farm of M. :F. Boyd, n0rth of the town of St. 
Mary's, on the Stratford and St. Mary's road, Perth county, in the 
province of Ontario; from a deposit occurring on section l or 2, or 
both, of township 24, range l, west of the 5th initial meridian, dis-
trict of Alberta, North-west Territory; and from the vicinity of 
Ender by, Yale district, in the provinoe of British Columbia ; et cetera. 

'7. Analyses of natural waters-with the object of ascertaining Natural 

their suitability for economic or technical purposes, or possible value waters. 

from a medicinal point of view, from, among others, the following local
itied-a spring at Brook village, about seven· miles south-east of the 
town of Mabou, Inverness county, and from a well in Granville centre, 
Annapolis county, in the province of Nova Scotia; from an artesian 
well on the east end of cadastral lot No. 5~, in the first concession of 
the parish of St. J ohns, seigniory of Longueil, St. J ohns county, and 
from a boring on the east part of the Richelieu river on lot 86, 
first concession, in the parish of St. Athanase, seigniory of Bleury, 
Iberville county, in the province of Quebec; from the 'How' spring, 
on the fifteenth lot of concession B of the township of Fitzroy, Carleton 
county, and from an artesian well in Courtright, on the eighth lot of 
Front street, or Front concession, township of Moore, Lambton county, 
in the province of Ontario; from the workings of the coal mine at 
Rant, in the district of Albert&, North-west Territory; and from a 
hot spring near· the 0ity of Vancouver, district of New Westminster, 
in the province of British Columbia. 

'8. Miscellaneous examinations, such as the examination and, in Miscelb.neous. 

most instances, partial analysis of samples of-Argillaceous shale ; 
pyroschists ; graphitic schists ; carbonaceous shale; bog-manganese : 
iron-ochres; marls ; silts, &c. 

16- A-22! 
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Yukon gold. 'Some very noteworthy observations have been made, in the course 
of examining material obtained by Mr. Keele, from the riffies of 
sluice-boxes, in the course of placer gold-mining on Highet creek, a 
remote tributary of the Stewart, and at Dublin gulch, on Haggart 
creek, a tributary of the McQuesten, which also flows into the Stewart, 
Yukon Territory. The material from the fh·st mentioned locality was 
found to contain small irregular-shaped fragments of native bismuth 
with, in some instances, a little attached native gold, and small water 
worn nodules of an association of scheelite (calcium tungstate) with a 
little quartz; whilst that from Dublin gulch consisted very largely of 
more or less rounded grains of scheelite with a few intermixed particles 
of quartz and ef hematite and a little native gold. Again, in a sample 
of gold-washings from the Lippy claim, Eldorado creek, in the Yukon 
district, which was sent for examinatioq, aggregations of native gold 
with embedded particles of native lead were found. Scheelite, it may be 
observed, is a not unimportant source of tungsten, a metal employed 

Tungsten,. in the manufacture of what is known as tungsten steel, its presence 
much increasing the hardness and tenacity of steel and otherwise 
generally improving its properties. As a result, this mineral is, when 
found in any quantity, of considerable commercial value. Until quite 
recently it had been met with, and that only in small, or comparat.ively 
small, quantities, at but two localities in Canada, one in the province 
of Quebec and the other in that of Nova Scotia, but since then it has 
been found, and that, it is said, in some quantity, at the Meteor mine, 
Springer creek, in the West Kootenay district, and on Hardscrabble 
creek, Cariboo district, in the province of British Columbia, specimens 
from both localities having been received by the writer for identification. 

Statistics. 'The number of mineral specimens received during the period 
covered Ly this report for identification or the obtaining of information 
in regard to their economic value, amounted to six hundred and one. 
Of these, a large number were brought by visitors, to whom the desired 
information was communicated at the time of t heir calling, or failing 
that-owing to a more than mere cursory examination being necessary 
or when a partial or even complete analysis was considered desirable
it was subsequently conveyed to them by letter, whilst that sought for 
in regard to those sent from a distance was also, necessarily, commu
nicated by mail. 

' The number of letters personally written, in connection with the 
work just referred to, and which were mostly of the nature of reports 
embodying the results of the examination or analysis, as the case 
might be, amounted to three hundred and four, whilst the number of 
those received amounted to one hundred and six. 
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I have been very ably assisted by Mr. F. G. Wait in the general 
wm·k of the laboratory. His close application to the same has enabled 
him to carry out a number of water analyses, several analyses of lime
stones and dolomites, some more or less partial analyses of iron ores, 
copper ores and manganese ores; also m<:tny determinations of nickel 
in various minerals, and, in addition, a great variety of miscellaneous 
examinations. 

The additions to the mineralogical and lithological section of the 
Museum during the past year embraced :-

A.-Duplicates of specimen~ which were sent to the laboratory 
for examination. 

Iridurated clay, from the property of T. H. Patrick, Souris river, Specimens 

section 10, township 7, range 20, west of the principal merid- examined. 

ian, province of Manitoba. 

Anthracitic coal, from seam No. 4, north-west quarter of section 29, 
township 24, range 10, weat of the fifth initial meridian, dis
t rict of Alberta, North-west Territory. 

Graphitic shale, f rom Victoria county, province of Nova Scotia. 

Coal, from a seam on the North Forks of the Old Man river, section 
35, township 10, range 3, west of the fifth initial meridian, dis
trict of Alberta, North-west Territory. 

Hematite, from the property of Mr. Patrick Flynn, lot 23 B., range 
6, of the township of Templeton, Ottawa county, province of 
Quebec. 

Magnetite, from lot 27, concession 4, of the township of North 
Crosby, Lanark county, province of Ontario. 

Lignites, from Knee Hill creek, a tributary of the Red Deer, dis
trict of Alberta, N orth-west Territory. 

Clay from Okanagan Landing, Y ale district, province of British 
Columbia. 

B .- Collected by .Members of the S ta..ff Engaged in Field-work in 
Connection with the Survey. 

Ami, Dr. H. M :-

P aving blocks of Nepean sandstone, Bishop's quarries, Carleton 
county, province of Ontario. 
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Barlow. Dr. A. E. :-

A large mass of nickel ore, consisti ng of niccolite through which is 
distributed a small quantity of native silver, a Vf".ry little 
smaltite, and a small quantity of gangue, in part stained and 
coated with annabergite. From the vicinity of Haileybury, 
district of Nipissing, province of Ontario. 

Brock, Prof. R. W. :-

(a) Arsenopyrite, holding some free gold, in a gangue of quartz. 
From the Lucky Jack claim, Poplar creek, West Kootenay dis
trict, province of British Columbia. 

(b) An association of quartz with some talcose schist, carrying 
a small quantity of sphalerite, very small quantities of tetra
hedrite, chalcopyrite, pyrite and galena, and a very little 
native silver. From the Spyglass claim, Poplar creek, West 
Kootenay district, province of B ritish Columbia. 

(c) Quartz carrying somewhat small quantities of galena and tetra
hedrite, a small quantity of sphalerite, and a very li t tle pyrite. 
From the Lucky Boy mine, Tour creek, West Kootenay d is
trict, province of British Columbia. 

(d) An association of tetrahedrite and galena with a small quan
tity of pyrite, through which is distributed a little gangue. 
F rom the Silver Cup mine, South fork of Lardeau creek, West 
Kootenay district, province of British Columbia. 

(e.) An association of sphalerite with very small quantities of 
galena, pyrite and chalcopyrite. From the Mother Lode claim, 
Poplar creek, West Kootenay district, province of British 
Columbia. 

(!.) A cavernous, rust-stained quartz, carrying very small qual'
tities of pyrit,e and chalcopyrite and a little free goB. From 
the Eva mine, Lexington mountain, half a mile north of the 
town of Cam borne, We3t Kootenay dist rict, province of British 
Columbia. 

(g.) An association of arsenopyrite and pyrite in a gangue com
posed of quartz with a little feldspar. From the Hardy group, 
Lardeau river, West Kootenay district, province of British 
Columbia. 

(h.) F ine masses of a yellowish-white, greenish-yellow and 
yellowish-green, subtranslucent to translucent, calcite having a 
fine-columnar, radiated and concent ric structure. From the 
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Black Prince claim, Gainer creek, a tributary of the south fork 
of Lard eau creek, Trout lake, West Kootenay district, province 
of British Columbia. 

Dowling, D. B., B.A. 8c. :-

(a.) Semi-anthracite, from C. P. R. tunnels, Cascade mountain, 
section 19, township 26, range 11 west of the 5th initial merid
ian, district of Alberta, North-west Territory. 

(b.) Anthracitic coal, from pinch out north-west of slope, bottom 
of No. 1 seam, at the Canmore mine, section 29, township 24, 
range !0 west of the 5th initial meridian, district of Alberta, 
North-west Territory. 

(c.) Anthracitic coal, from a vertical seam high up the mountain, 
on the east branch of Kananaskis river, a tributary of the 
Bow, five miles below the head of Elbow river, section 33, 
township 19, range 8 west of the 5th initial meridian, district 
of Alberta, North-west Territory. 

( rl.) Semi-anthracite, from the Costigan seam, forks of Panther 
river, section 33, township 30, range 11 west of the fifth initial 
meridian, district of Alberta, North-west Territory. 

(e.) Anthracitic coal, from the five foot seven inch Costigan seam, 
Panther river, post B, section 1, township 31, range 12 west of 
the fifth initial meridian, district of Alberta, North-west Terri
tory. 

(j.) Anthracitic coal, from lower seam, three feet six inches thick, 
Panther river, post B, section, township, range, &c., same as 
given under "e." 

(g. ) Anthracitic coal, from three foot six inch seam, Panther 
river, post D, section, township, range, &c., same as given 
under "e." 

(h.) Semi-anthracite, from the two foot seam, section 8, township 
30, range 12 west of the 5th initial meridian, district of Alberta, 
North-west Territory. 

( i.) Semi-anthracite, from the five foot seam, Panther river, post 
D, section, township, range, &c., same as given urider "h." 

(j.) Coal, from a five foot seam, head of Snow creek, between 
Panther and Red Deer rivers, district of Alberta, North-west 
Territory. 

Ells, Dr. R. W. :-

(a.) Coal, from tunnel on lower seam at Coal Gully, Yale district, 
province of British Columbia. 
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(b.) Coal, from lot 1267, on creek running into Quilchena creek, 
Yale district, province of British Columbia. 

(c.) Coal, from southel'ly outcrop of seam on Coldwater river, 
Yale district, province of British Columbia. 

Faribault, E. R. , B. A.:-

(a. ) A n association of quartz with some chloritic schist, carrying 
small quantities of pyrrhotite, pyrite, sphalerite, galena and 
arsenopyrite and some native gold. From the property of the 
Plough Lead Mining Co., Wine Harbour, Guysborough Co., 
province of Nova Scotia. 

(b.) An intimate association of hydrated peroxides of iron and 
manganese- so-called Van Dyke paint or "Umber"-from 
what is known as the Paint mine, Chester Basin, Lunenburg 
Co., province of Nova Scotia. 

(c.) A slightly ferruginous and manganiferous dolomitic lime
stone, from the so-called Paint mine, Chester Basin, Lunenbu.1g 
Co., province of Nova Scotia. 

(d.) An association of quartz, feldspar and mica, with a little 
scapolit~ and trifling quantities of fluorite and of chlorite, and 
small quantities of molybdenite. From vein in granite, right 
hank of Larder river, one mile south of Old Dalhousie road, 
New Ross, Lunenburg county, province of Nova Scotia. 

(e .) An association of quartz, feldspar and mica, · with small 
quantities of calcite and fluorite, holding a little molybdenite 
and sphalerite, and some particles of chalcopyrite and pyrite. 
From vein in granite on Caraway island, in Lake Ramsay, 
Lunenburg county, province of Nova Scotia. _ 

(f) An association of quartz with some chlorit.ic schist, carrying 
small quantities of chalcopyrite and pyrite, somewhat less of 
galena, a little sphalerite, and very small quantities of native 
gold. From the Borden Lead, West Lake mine, Mount U niacke 
Rants county, province of Nova Scotia. 

(g. ) Crystals of smoky quartz arrd mica, from a vein in granite, at 
top of hill just west of J oe Bill brook, one mile west of 
Sefferensville P.O., Lunenburg county, Nova Scotia. 

(h.) An association of quartz with a little chloritic schist, and a 
very smali quantity of calcite, carrying a somewhat large 
quantity of mi$pickel, a small quantity of galena, a little 
chalcopyrite, and a very small q1,1antity of sphalerite and of 
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pyrrhotite. From the Baltimore-Nova Scotia Mining Com
pany's Caribou mines, Halifax county, province of Nova Scotia. 

(i.) Limonite, from prospecting pit on vein in granite, two miles 
north-east of north end of W a !la back lake, New Ross, Lunen
burg county, province of Nova Scotia. From .surface. 

(j.) An association of specular iron and manganite, from prospect
ing pit referred to under ( i.) From a depth of six feet. 

(k.) A cryst:tl of almandite, from head of Sherbrooke lake, Lunen
burg county, province of Nova Scotia. 

J ohnston, R. A. A. :-

(a.) Copper, native, two large masses of, from the f<overeign claim 
in Aspen Grove camp, at the head of Otter creek, Yale district, 
province of ~ritish Columbia. 

(b.) Chalcedony, three large masses and two smaller fragments of, 
from the Maggie claim in Aspen Grove camp, at the head of 
Otter creek, Yale district, province of British Columbia. 

(c.) Idocrase, from Charley's Cove, north-wes~ side of Frye's 
island, Charlotte county, province of New Brunswick. 

Keele, J oseph, B. A . 8c. :-

(a.) Gold, native, fil ifo rm and nuggety, from Highet creek, a 
remote tributary of the Stewart, Yukon Territory. 

(b. ) Concentrates, obtained in the course of placer gold-mining on 
Highet creek, a remote tributary of Stewart river, Yukon Ter
ritory. 

(c.) Concentrates, obtained in the course of placer gold mining on 
Duncan creek, Yukon Territory. 

(d.) Concentrates, obtained in the course of placer gold mining at 
Duulin gulch, on Haggart creek, a tributary Of the McQuesteu, 
Yukon Territory. 

McConnell, R. G., B. A.:-

(a.) Lignitic coal, from a seam on a branch of Ruby creek, a 
tributary of Indian river, about seven miles up from its mouth, 
Yukon district, North-west Territory. 

(b.) Lignite, from a seam on Coal creek, a tributary of the Yukon, 
eleven miles and three-quarters up from its mouth, Yukon 
Territory. 

(c.) Coal, from Miller's workings on the Lewes, about twenty miles 
above Five-Finger rapids, Yukon Territory. 
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McKinnon, A. T. :-

Hematite, from about half a mile south of Grand Pre railway 
station, Kings county, province of Nova Scotia. 

Willimott, C. W. :-

(a.) Asbestus (fibrous serpentine, chrysotile ), from J ohnson's mine, 
on the twenty-seventh lot of the sixth range of the township o£ 
Thetford, .Megantic Co., province of Quebec. 

(b.) Idem, dressed. 

(R eceived as presentations.) 

Archibald, Sheriff, and Jas. A. Crease, per E . R. Faribault, B. A . Se. 
(Survey), a sample o£ ore from the Borden lead, West Lake 
mine, Mount Uniacke, Hants Co., provinc\) of Nova Scotia. 

Deville, E., Surveyor General, Ottawa: -

(a.) Gypsum, var. alabaster, from the south·east quarter of sec· 
tion 14, township 33, range 8 west of the first meridian, pro
vince of Manitoba. 

(b. ) Gypsum, var. selenite, from the south-west quarter of section 
4, township 33, range 8 west of the lst meridian, province of 
Manitoba. 

(c.) Gypsum, white, fine-granular, massive, from the south-west 
quarter of section 23, township 33, range 8 west of the fi rst 
meridian, province of Manitoba. 

(d.) Gypsum, brownish-white, somewhat fine·granular, massive, 
from the north-east quarter of section 3, township 33, range 8 
we~t of the lst meridian, province of Manitoba. 

(e.) Limestone, very fine-granular, almost compact, from the 
Narrows of Lake Ma.nitoba, province of Manitoba. 

(f ) Selenite, from the mud banks on the Simonette river where 
it is crossed by the sixth meridian, district of Alberta, N orth

west Territory. 

Lonergan, Daniel, per E. R. Faribault (Survey):-

Almandite, crystal of, from head of Sherbrooke lake, Lunenburg 
Co., province of Nova Scotia. 

Lordley, Capt., Chester, Lunenburg Co., Nova Scotia:-

Infusorial earth, from Sabody pond, east side of Middle river, 
two miles above the bridge, Chester, Lunenburg Co., provinoe 
of Nova Scotia. . 
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Mitchell, W. D., New Denver, B.C. :-

(a.) Galena., from the Queen Bess mine, Silver mountain, West 
Kootenay district, B.C. 

(b.) Galena and tetrahedrite, association of, in a quartzose gangue, 
from a claim on Goat mountain, West Kootenay district, B.C. 

(c.) Galena, from the Idaho mine, West Kootenay district, B.C. 

(d.) Galena and tetrahedrite, in a gangue of quartz, from the 
Sligo vein, Capella group, Goat mountain, West Kootenay 
district, B.C. 

(e.) Tetrahedrite, pyrite and a little sphalerite, in a gangue of 
quartz, from the Kintora claim, Mollie Hughes group, West 
Kootenay district, B.C. 

(f) Galena, from a claim on Blind Springs hill, Blind Springs 
mining district , Mono Co., Cal., U .S.A. 

(g.) Bournonite, from same claim as specimen "f" 
(h.) Silver, na.tive, in a quartzo-feldspathic gangue, from the same 

claim as the two pr!lceding specimens ; and the following from 
the Bosun mine, near New Denver, '\Vest Kootenay dis rict, 
B.C. : 

(i.) Galena, fine-granular, almost compact., massive. 

(j. ) Galena, very fine-crystalline, massive. 

(k.) Galena, fine-granular, massive, with which is associated a 
little sphalerite, chalcopyrite and a trifling quantity of ruby 
silver.' 

(l.) Sphalerite, with a little disseminated pyrite. 

(m.) Galena, cleavable, somewhat coarse-crystalline. 

(n.) Galena, very fine-granular, massive, locally known as "steel 
ore." 

( o.) Pyrite, an association of, with sphalerite. 

(p.) Galena, very fine-crystalline, almost compact, locally know n 
as "wavy galena." 

( q.) Gs.lena, very fine-crystalline-massive, through which is dis
tributed a little chalcopyrite. 

N attress, Rev, Thomas, B.A., Amherstburg, Ontario, per J. F. 
Whiteaves (survey) :-

The following, obtained in the course of excavating the bed of the 
Detroit river at Amherstburg, Essex county, Ontario:-

(a.) Celestite, large, isolated, more or less perfect, tabular crystals 
of- two specimens. 
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(b.) Celestite, bluish, crystal aggregates- nine specimens. 

( c.) Calcite, var. dog-tooth spar, of a yellowish-brown colour·
four specimens. 

(d.) Dolomite, with inclusions of bituminous matter. 

(e.) Quart,zite, white, compact, with some attached celesite. 

Smith, F . B., inspector of mines, Calgary, N."\V.T. :-

Iron !'ail, part of, from workings of the coal mine at Harts, Al
berta, N. W.T., illustrating the action of the mine water on 
same. 

Soues, F ., gold commissioner, Clinton, B.C. :-

( a. ) Agate-jasper, from B ig Bar, on the Fraser river, Lillooet dis
t r-ict, province of British Columbia. 

(b.) Scheelite, from Hardscrabble creek, Cariboo district, province 
of British Columbia. 

Spencer, Dr·. D., Ottawa, Canada:-

Peat briquettes, from the N ewington peat works, township of 
Osnabruck, Stormont county, Ontario. 

Thomlinson, William, mining agent, New Denver, B.C. :
Scheelite, from the Meteor mine, Springer creek, West Kootenay 

d istrict, province of British Columbia. 

Mr. C. W . Wilimott was engaged during the P.arly part of the year 
in carrying out a lengthy series of experiments with ochres, cl ays and 
certain other minerals, with a view of demonstrating their utility as 
mineral paints. This accomplished, his t ime was mainly occupied in 
making up collections of minerals and rocks for distribution to various 
Canadian educational institutions. The following is a list of t hose to 
which such collections have been sent:-

Collegiate Institute, Gait, Ont., consisting of. 
Toronto U niYersity, T oronto, Ont. 
Collegiate Institute, Ingersoll, Out. 
High school, Petrolia, Ont. 
ConYent school, Sydney Mines, N.S. 
Aberdeen school, St. John, N. B. 
Convent, Whitney Pier, Sydney, N .S. , 
Hi;;h school, Campbellford, Ont. 
H uron Institute, Col!ingwood, Out. 
High school, Sydenham, Ont. 
Col. Inst., Harbord street, Toronto, Out. , 
High school, K eenora, Ont. 
Central school, Chatham, Ont. 
Lachine academy, L achine, Que. 
McDonald school, Middleton, N .S. 

Specimens. 
26 

. . .. .. ... . 20 
. . •... ... .. ... 100 

100 
. ... .. . . ... 75 

75 
75 

100 
100 
100 
l OO 
l OO 
75 

100 
• • • • • ' •• 0 • •••• 75 
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Collections has also been supplied to :-
Rev. ,J. D. Bort hwick, 1\Iontreal, Q., consisting of .. .. . .. . . . . :w 
A . C. Bell, l\'LP., New Glasgow, N .S. . . . . . . . . . . . . . . . 52 
C. F . Speipper, Trout lake, B. C. . . . . . . . . . . . . . 45 
Can. Commercial agent, P aris, France .. . . . . . . . . . . . . 62 
Le Figaro, P aris. F rance 75 
Chronicle R eference Library,Halifax,N.S... . . . . . . . . . . . . . . . . 15 

Total number of specimens . . ...... ........... . . .... 1, 5G7 

He has also, at intervals, visited, for the purpose of procuring 
fur ther material for the making up of such collections, the townships 
of Hull, Wakefield, Buckingham, V illeneuve and Egan, in Ottawa 
county, province of Quebec, of Ross and B romleY' in Renfrew county, 
that of Ban croft in Hastings county, and those of Calvin and Cameron 
in t he district of Nipissing, in the province of Ontario. 

' While so engaged, he collected :-
Serpentine lim'lstone . ..... ... ... .. . . . .. . .... . . . . . same 200 lbs. 
,Jasper . .. . ... . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 150 " 
A! bite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 200 " 
l\1icrocline . . . ........ .. .. . .. . . .... . . . 
t:luartz . . . . .. . . ... ... . . . .. . . .. . e ... .... .... ... ... . . 
Fluorite, in calcite . .. . .... .. ... .... ...... .. . . .. ... . 
Amazon stone. .. . .... . . . . . . . . . .. . . . . . ....... . . . .. . 
L imestone . . . ... .. .... . . . . . ..... . . . . . . . . ... . . . . . . .. . 
Molybdenite, in the gangue . . .. . . . .. . . ....... .. .... . . 
Molybdenite, pure ... . . . .. . . . . . ... . . . . .. . . .. . . . .. . . . . 
Shellmarl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 
Serpentine . .. . .. ... . . . , .. , ... . . .. ... ... . . ... . . .. . . . 

11 200 11 

I! 100 !I 

" 100 t! 

1t 400 11 

11 150 " 
11 250 11 

35 " 
11 100 11 

50 11 

'The results of Mr. ' Villimott's experiments in connection with 
mineral pigments- above referred to, ha,·e been incorporated by him, 
together with some observations on mineral occurrences, which he 
made while engaged in collecting minerals, in a separate report--see, 
page 229. 

MAPPING AN D ENGRAVING. 

~Mr. C. 0. Senecal, Geographer and Chief Draugh tsman. 

Mr. C. 0 . Senecal, reports as follows :-

" I have the honour to present, herewith, a summary of t he work 
accomplished under my supervision during the past calendar year :-

Mr. L. N. R ichard prepared the colour copy of the Haliburton Assignment 

sheet for the lithographer and part of t he engra.ver's copy of a geolog- of work. 

ical map of the island of Montreal and vicinity. He has also drawn 
a map of the southern part of the province of Quebec for photolitho-
graphic reproduction. H e made reductions of astronomical observa-
t ions, various computations, and tested field instruments, etc. 
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Mr. Richard was on sick leave from April :l to June 27. From 
August 18 to the end of September he was on field duty and spent the 
remainder of the year in plotting his surveys. 

Mr. J. A. Robert spent the greater-part of his time on the compila
tion of Mr. H. Fletcher's map of Nova Scotia, covering sheets Nos. 
64, 65, 66, 73, 7 4, 75, 83 and 84. He traced, for engraving, sheets 
Nos. 65 and 7 4; prepared the colour copy of six Cumberland county 
sheets, and attended to the revision and correction of Nova Scotia 
map proofs. He was also on field duty from August 20 to end of 
Septembet·, and has since been occupied in calculations of latitude 
and departure . 

. Mr. 0. E. Prud'homme compiled the map of Southern Quebec; made 
additions to the eastern sheet of the Dominion .Map and to the Lake 
Nipigon sheets Nos. 11 and 17 of the Northern Ontario series, from 
recent surveys. He prepared the colour copy for the geological and 
topographical editions of the Klondike map ; the relief copy i~ crayon
shading of the map of Boundary Creek mining district, B. C., and 
copies for photolithographic reproduction of the Winisk river map; of 
a sketch map of the Lardeau mining district, B. C. ; of a sketch map 
showing Cretaceous rocks of Alberta district, and of a geological section 
of Doliver mine, N.S. He also lflttered the Perth sheet (No. 119, 
Ont. ) and the map of Lake Temagami iron ranges. 

Mr. V. Perr·in compiled the Winisk river map, and completed the 
Ignace sheet, No. 5, North-western Ont<J.rio series. He has in hand the 
compilation of Mr. Mclnnes' recent surveys of the Headwaters of 
Winisk river. 

Mr. J ames McGee was, on January 12th, appointed general assistant 
and type-writer . It is with regret that I have to report his prema
ture death which occured on May 12th, from injuries he had sustained 
in an ac'cident. He was replaced by his brother Mr. J. J. McGee, jr., 
who reported himself for duty on 1st of June. Mr. McGee was on 
field work from August 20th to the end of October. 

Mr F. O'Fanell was appointed as draughtsman on October 24th and 
was instructed to assist Mr. E . R. Faribault in the compilation of this 
officer's surveys of Halifax and Rants counties, Nova Scotia. 

Mr. P. Frereault traced, for engraving, the Ottawa and Cornwall 
geological sheet, Ontario series; the map of Elsie and Murray mines, 
Sudbury mining district, Ont. and additions to ma.p of Boundary Creek 



BELL.] SUMMARY REPORT 351 A 

mining district, B. C. He also prepared, for photolithography, a map 
of N orth-weatern Ontario; a sketch map of the vicinity of the Klon
dike ; a section of West Lake mine, N.S., and made several zinc-cut 
drawings for various reports. Mr. Frereault was on sick leave from 
October 14, to November 24. 

Messrs. W. J. Wilson, J. Keele, 0. O'Sullivan and J. F. E. J ohns
ton having been transferred to the field staff, contributed only a small 
portion of their time to mapping work. Mr. KP-ele compiled the map 
of Elsie and Murray mines, Ont.; a sketch map of the vicinity of the 
Klondike, a map of Lake Temagami iron ranges, and partly prepared 
the copies of the same for engraving and lithographing. M. O'Sullivan 
devoted some time to the compilation of the Nova Scotia map-sheets 
of Halifax county. He is at present preparing a preliminary map of 
t he west coast of James bay, to accompany his summary report 1904. 

Mr. Wilson finished t.he construction of his preliminary map of 
North-western Ontario. 

The following maps were compiled by field-officers from their res- Mfi a
1
•ppiffing by 

e d-o cers. 
pective surveys:-

Continuation of the mapping of the Lardeau mining district, B. C., 
on the 2-mile scale, by Mr. W. H. Boyd. 

Costigan coal-field, Alberta, 40 chains to one inch, with sections and 
perspective view, by Mr. D. B. Dowling. 

A contour geological map of Yamaska mountain, Que., scale 20 
chains to one inch by Dr. G. A. Young. 

Plans of the following gold district.s of Nova Scotia by Mr. E. R. 
Faribault :-

Miller lake, 1T alifax, county, Scale, 500 ft. to 1 inch. 
Clam Harbour, " " " 250 ft. " 
:Malaga, Queens county ....... , " 
Brookfield, county .......... . " 
Leipsigate, Lunenburg county, " 

250 ft. 
250 ft. 
500 ft. 

" 
" 
" 

A geological map of Arctic Canada on the 'cale of 50 miles to 1 
inch, showing the cruise made by the Neptune in 1903-4 under the 
command of Mr. A. P. Low, is also under construction by Mr. C. F. 
King. This interesting map is expected to be placed, shortly, in the 
engraver's hands. 

The routine work of correcting map proofs,-making sun-prints, trac- R outine work. 

ings, lists of repairs of instruments, projections, etc., was divided 
a mong the staff and attended to. 

• 
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Having received instructions to make an accurate transit and chain 
survey of the Dominion Atlantic railway and of the Halifax and South
western railway of Nova Scotia for the purpose of locating and tying 
in the detailed surveys of Messrs. H. Fletcher and E . R. Faribault, 
extending in K ings, Annapolis and Lunenburg counties, I left for the 
field on August 19, accompanied by Mr. L. N. Richard as transit man 
and Messrs. J. A . Robert and J. J. McGee, jr., as chainmen. Trav
erse lines checked by careful azimuth observations, were run between 
Port George and Bridgewater-thus connecting opposite coasts of 
N ova Scotia-and between Middleton junction and Hantsport, tying 
with my survey of 1902 on the Kings-Rants county line. From the 
data of these traverses, the l!eographical position of the following 
points, depending upon the latitude and longitude of Hantsport and 
Bridgewater, as given on Admiralty charts No3. 353 and 342, was 
computed. 

Locality. Latitude. Longitude. 

Hantsport "t<>tion, D. A. R y. ··· · ···· ... . . 45 4 5 64 10 40 

Kentvllle ....... ... .. ... .. .. . 45 4 40 64 29 54 

Middleton · ·· ······ ··· ·· ····· ·· 44 56 33 (j5 4 20 

Port George, P. 0 ..... .. .. ········ ···· 4.5 0 4 65 9 28 

New Germany station, H. & S. ,V.Ry ....... . . . .. 44 32 43 (j{ 43 2() 

Eridgewaler ...... ···· · 44 22 44 64 30 57 

The meetings of the Geographic Board have been regularly 
attended, and lists of place-names covering maps under construction 
have been submitted. 

The following eight maps, illustrating part of the progress made in 
the field last summer, accompany the present Summary Report and 
Part A., Annual Report, Vol. XVI :-

No. 889.-Exploration from Lac Seul to Severn lake, Keewatin, 
scale, 35 miles to l inch. 

No. 890.-Coal basins of Nicola river valley, B.C., scale, 80 chains 
to l inch. 

No. 891.-Duncan Creek mining district, Yukon, scale 6 miles to 1 
inch. 

No. 892.-CosLigan coal-field, Alberta, scale, 40 chains to 1 inch. 
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No. 894.- Kluane mining district, Yukon, scale, 6 miles to 1 inch. 

No. 8~5.-West coast of J ames bay, Keewa.tin, scale, 16 miles to 1 
inch. 

No. 897.- Nictaux and Torbrook iron district, N.S., scale, 25 chains 
to 1 inch. 

No. 898.- Bruce Mines and Debara~s district, Ontario, scale, 1 mile 
to 1 inch. 

Besides the above mentioned maps, there are at present twenty-four Maps in 
. . f . h h d f h K ' ' p . progress. In varwus stages o progress m t e an s o t e mg s rmter, 
including the Bancroft and Haliburton (Ont.), the Klondike and the 
Boundary Creek (B. C.) map~, the editions of which are ex:pected at an 
early date. Of that number, eight new geological sheets of the system-
atic series of Nova Scotia were sent for engraving ou copper. 

The examination and repairing of field-instruments was, as usual, Fieldt·in~tru· 
men s.J . 

attended to, and the following new instruments were purchased :-

One Bridges-Lee Photo-theodolite, from L. Casella, London, Eng. 

One 8-inch graduated circle for transit No. 5, from W. & L. E. 
Gurley, Troy, N. Y. 

One Ross-Zeiss copying lens, series· vii a, 6! x 8!, from Ross, Lon
don, England. 

One camera, 5 x 7 without lens, No. 19, from R. F. Smith, Mont
real, Que. 

Two cameras, 4 x 5, Nos. 27 and 29, from W. J. Topley, Ottawa, 
Ont. 

One 50-foot steel tape, No. 21, from Department of Stationery, 
Ottawa. 

Three 66-foot Chesterman tapes Nos. 5, 11 and 34, from Department 
of Stationery, Ottawa. 

Two pocket compasses Nos. 41 and 42 from McDougall Hardware 
Co., Ottawa. 

The number of letters, memoranda, specification sheet~, etc., relating Correspon-

to map-work, was 264 sent and 100 received. dence. 

16-A-23 
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The following is a list of maps, plane; and diagrams which have been 
received from the King's Printer during the past calendar year:-

Catalogue 
number. 

792 

853 

842 

845 

846 
820 

8:!4 
et 

825 
864 

852 

789 

847 

848 

875 

876 

866 

833 

826 

832 

843 

844 

849 

850 

Description. 

British Columbia- I-V est Kootenay geological sheet, Scale, 

1 Britfsh1g~L\~,~i~~~ket~i1 ~;~ ,~ ~i r:~;.<i~~~ -~.~d·T~~~~·t L~l~~ 
I mineral belts, West Kootenay distri ct, Scale 8 miles to 

1 inch. 
AthabaRka district-Map of P eace and Athabaska rivers, 

sc:<le 32 miles to 1 inch . 
Alberta district-Sketch map of Cretaceous coal-ber.ring 

rocks, scale 2 mi les to 1 inch. 
K eewatin- Map of 1-Vmisk river , scale 16 miles to1 inch. 
Ontario- Geological map of Sudbury mining region, (Sud-

1 

bury map,) scale, 1 mile to 1 inch. . .. .. . . .. . .... . .. . 
Ontario- .Geological map of vicinity of Copper Cliff, Sud

bury mining dist rict, in two sheets, sc ·•le 400 feet to 
1 ineh . . . . ........... ...... . ...... . . . . .. . ..... .... . 

Ontario- Geological map of E lsie and Murray mine, Sud-
bury mining di strict, scale 400 feet to 1 inch .. ..... . . 

Ontario- Geological mnp of N orth-east Arm and V ermilion 
iron range ·, L ake 'I'emagami, Rcale 40 chains to 1 inch. 

Ontario- P erth geological sheet, (No. 11(),) scale .J. miles to 
1 inch .. . .. .. . .. .. .. .. .. .. ........ 

Ontario-P reliminary map of the north-western part of the 
province, north of Lake Superior, scale 16 miles to l 
inch. 

Quebec- P lan of rf'cent landslide on Lievt·e river, near 
Buckingham, scnle 12 chains to 1 inch. 

Qnebec- Map of city of Montreal and vicinity showing 
location of wells, scale 3, 000 feet to 1 inch. 

Quebec- Gmphic diagrams showing the relations of groups 
of wells in the city of Montreal and vicinity . 

Quebec- Map of the older copper-bearing rocks of South-
ern (luebec. 

Nova Scotia- ·Geologic,tl map of P ictou coalfi eld, scale 25 

]Nov~h~:tf~_:lnp~]~ · ;. ; ~-~;. · g.~~i~gi~~~ - ~he~t,· '(N~~ - 100 & 
101) ; Scale 1 mile to 1. inch. . . . . . . . . . . . . . .. .. . . .. . 

Nova Scotia-Plan and section of Isaac Harbour Gold dis
triet, scale 500 feet to 1 inch. 

Nova Scotia- P lan and section of Cochran Hill gold district, 
scale 500 fee t to 1 inch. 

Nova Scotia- Plan o.nd section of Gold River gold district, 
scale 250 feet to 1 inch. 

Nova Scotia- Sections of West Lake mine, Mount U niacke 
gold district. 

Nova Scotia- 'I'ransverse section of Doliver mine, Upper 
I saac H arbour gold district. 

Also eight diagrams to illustra te the mineral p roduction of 
C:<nada and several zinc-cuts to accompany various/ 

• reports. 

, 

Area in "q. 
miles. 

6,400 

208 

abt. 8} 

1~ 

3,456 

66 

473 

-----
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PALAeONTOLOGY AND ZooLOGY. 

By Dr .• T. F. Wh -teaves. 

Dr. Whiteaves reports that the study of the fossils of the Silurian 
rocks of the Winisk river (Keewatin), collected by Mr. W. Mclnnes 
in the summer season of 1903, which was commenced late in the fall 
of that year, has bP-en completed as far as practicable, IJ.nd that a list 
of the species represented therein has been prepared for publication in 
Mr. Mclnnes' report. 

Three parts of t he third volume of "Pal reozoic Fossil~" have already 
been published by this Survey, and it is intended that the fourth 
part shall consist of a descriptive and illustrated report on the fossi~s 
of the Silurian (Upper Silurian) rocks of Keewatin, Manitoba and 
Saskatchewan now in its Museum. A considerable portion of the 
letter press of this report, embracing all that refers to fossils of Kee
watin, has been written during the year. 

A pr·eliminary examination has been m:tde of the fossils of the 
palreozoic rocks of tho Kabin!l.kagami, Little Current, Nagagami and 
Drowning rivers, in Northern Ontario, collect.ed by Messrs. W. J. 
Wilson and 0. O'Sullivan in 1903. At one locality on the Little 
Current river the fos .il fauna has rather a "Hudson river" facies, but 
ever·ywhere else on these rivers where fossils were collected the rocks 
appear t0 be of Silurian (Upper Silurian) age. 

In 1901 Dr. H. M. Ami collected some fine specimens of a species 
of T1·oclwlites from the Trenton limestone at the Natural Steps, on 
the Montmorency river, in the province of Quebec. A study of these 
specimens has led to a recent revision of the Canadian species of that 
genus and to a reconsideration of the geological horizons indicated by 
each. The conclusions a rrived at on these points are embodied in a 
paper published in the "Ottawa Naturalist" for April, 1904, and 
entitled "The ~anadian species of Trocholites." 

Another paper, entitled "Description of a new genus and species of 
rugose corals from the Silurian rocks of Manitoba," and based upon 
specimens collected by Mr. J. B. Tyrrell in 1897, was published in the 
same journal for Septem her, 1904. 

Twenty-four collections of fossils have been sent to the writer 
during the year, and nineteen of these have been examined and 

16-A - 23! 
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studied. Four of these collections are from the neighbourhood of 
Ottawa, forwarded by Mr. Walt.er R. Billings; onP. collection is from 
the Utica shale or slate at Collingwood, Ont. , sent by the Rev. Thos. 
N at tress; five, not yet critically examined, are from the bed of the 
Detroit river at Amherstburg, also sent by the Rev. Thos. 
N at tress ; one is from the carboniferous rocks at Nevada, consigned 
by Mr. W. F. Ferrier ; the remaining thirteen are from the Cretaceous 
rocks at various localities on Vancouver island, sent by Miss Wilson 
and Mr. W alter Harvey. Some specimens of exceptional interest in 
the,;e collections have been acquired for the Museum of the Survey, 
and the rest have been named and returned. Two of those presented 
by Mr. Billings have been described by the writer and figured in a 
paper recently coni ributed to the "American Geologist" entitled 
"Notes on some si ph uncles of Canadian Endoceratidre, with descrip
tions of two supposed new species of Nanno." And, the two crinoids 
and five of the best heart urchin~ referred to in another papet· by the 
writer, published in the "American Journal of Science" for October, 
1904, entitled "Uintacrinus and Hemiaster in the Vancouver Creta
ceous," were presented by Miss Wilson and Mr. Harvey. 

A number of fossils from the Vancouver Cretaceous which were 
loaned by the Provincial Mu~eum at Victoria and by Mr. Harvey 
during the preparation of 1\fesozoic Fossils, vol. I, part 5, have been 
named and returned. 

In zoology, the extensive series of land and water shells collected 
last summer by Mt·. Mdnnes at various localities in Keewatin have 
been examined and studied. It has been found to consist of numer
ous specimens of sevP.n species of land shells and of twenty-five speciea 
of fresh-water shells, a list of which has been prepared for publication 
in Mr. Mclnnes' report. Small collections of land and fresh·water 
shells from Keewatin, British Columbia, and the Yukon tenil.ory, as 
well as a number of foreign shells, have been named for Mr. O'Sulli
van, Dr. Fletcher, Mr. Keele and the St. Laurent convent near 
Montreal. 

At the request of Professor V errill, who is engagfld in the prepara
tion of an illustrated monograph of the recent echinodermata of the 
Pacific coast of North America, which is to form one of the volumes to 
be published by the Harriman Alaska Expedition, nearly the whole of 
the Survey's large and important col'lection of starfishes and brittle 
sta.t·s from the seaboard of British Columbia, has been sent to him for 
examination and study. 
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A "Bibliography of Canadian Zoology for the year 1903, exclusive 
of Entomology" has been prepared for publication in the Transactions 
of the Royal Society of Canada for 1904. 

Three short zoological papers have been published in t.he "Ottawa 
Naturalist" during the year. One of these records the discovery by 
Dr. Bell, in 1885, of a living colony of a common European land-snail 
( Helicigona arbustorum) on grassy slopes facing the sea, near the 
nanows of St. John's harbour, Newfour.odland. This seems to be the 
first instance of this species being found, in a living state, on the 
American side of the Atlantic. The second paper entitled "A White 
Pelican at Manotick," is descriptive of a fine adult female of the Am
erican white pelican (Pelecanus erythrohynchus) shot l~W>t May on the 
Rideau river at Manotick, fourteen miles south of Ottawa. The speci
men is now in the Museum of the Survey. The third paper is a short 
note on the recent acquisition, by the Provincial Museum at Halifax, of 
an adult male of the brown pelican ( Pelecanus Juscus) shot at Louis
burg, Cape Breton island, also in May last. 

During Dr. Bell's absence from Ottawa, for about six weeks last sum
mer, the duties of acting deputy head and director have been per
formed by the writer. 

The number of official letters received and answered in 1904, has been 
about as usual. 

The following specimens have been received eit!:Ier from members of 
the staff, or from employees of the department in 1904 :-

Ells, Dr. R. W. :-

Seventy-five specimens of fossil plants from the brown shales at 
Quilchena creek, Nicola river valley, Yale district, B. C. About 
fifty fossils, including three ammonites, from shales on the 
top of the mountain north of the Nicola river, three miles west 
of Nicola lake, B.C. Sixteen f0ssils from carbonaceous shales 
at Coal gully, Nicola coal basin, B.C. 

Cbalmers, Dr. R. W. :-

Six fossil fresh-water shells from the clays of the Lake St. John 
district at Roberval, P.Q. 

McConnell, R. G. :-

Five fos.sils from the Kluane mining district, Yukon territory. 
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Low, A, P.:-

A collecti Jn of fossils, from the Silurian limestone of North 
Devon island. . Collections of fossils from Silurian limestones, 
Southampton island, Hudson bay, six complete specimens of 
musk-ox including four males, one female and one-young male. 
Specimens of arctic wolf, fox, lemming, marmot and hare. Spe
cimens of birds breeding in the arctic, together with many rare 
birds eggs :-including those of the Snow Goose, Whistling 
Swan, Parasitic and Long-tailed J aeger, Arctic Tern, Sabine 
Gull, Glaucous Gull, Herring Gull, American and King Eider• 
Red Phalarope, and Leash Sandpiper. 

A large ·collection of marine and fresh-water invertebrates from 
Fullerton, Hudson bay and Port Burwell. 

Ami, Dr. H. M.:-

About 500 fossils from the Silurian rocks along the Arisaig shore, 
Antigonish eo., N.S. 

About 300 fossils from South mountain, Messenger broc•k, and the 
valley of the Torbrook, Annapolis eo., N.S. 

Fifty specimens of Ostracoderms, &c., from McArras brook, 
Antigonish eo., N.S. 

Several slabs and fragment~ of fossil plants from St. Andrews, 
N.B. 

About 300 fossils from Silurian and Devonian rocks at St. H elen's 
island, near Montreal. 

Pleistocene fossils from Peel St., Montreal. 
About 150 Trenton fossils from the Montmorency and Ferree 

rivers, Montmorency eo., P.Q. 

N umerous fossils from the Trenton, Utica and othet· formations 
near Ottawa. 

About fifty fragments of potterv and bones from the right bank 
of the South Nation river, near Casselman, Ont. 

Lam be, L. M.:-

A large collection of vertebrate remains from the Cypress hills, in 
south-western Assiniboia. 

Mclnnes, W . :-

A large collection of land and fresh water-shells from Keewatin. 

Wilson, W. J. :-

A few fossils from near the mouth of the Pagwachuan river, 
Kenogami river basin, Algoma district, Ont., and a few fresh, 
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water shells from Northern Ontario. Five cLipped flints, from 
O'Sullivan lake, Thunder bay district, Ont. 

Bailey, Prof. L. W. :-

Forty specimens of graptolites from the Cambro-Silurian slates at 
Tete a Gauche rivet·, Gloucester eo., N.B. 

Two slabs of Carboniferous shale from Gunn's mine, Minto, 
Sunbury eo., N .B. 

Two slabs of shale, with obscure fossils, from Tapley's mills, 
Woodstock, N.B. 

Two slabs of graptolitic shales, from Monument settlement, York 
eo., N.B. 

About twenty specimens of obscure fossils from Lower Birch 
island, S. W. Miramichi river, N.B. 

Keele, J oseph :-

Specimens of fresh-water shells from small lakes in the valley of 
the Stewart river, Yukon territory. 

Dowling, D. B. :-

About 100 fossils from the Devono-Carboniferous of the Rocky 
mountains in Canada. 

Spreadborough, W. :-

Ninety skins of birds and seventy-two of small mammals, from 
the vicinity of Fernie and Elks, B.O. Specimens of marine, 
land, and fresh-water shells, from several localities in or near 
James bay. 

The additions to the palreontological, · zoological, archreological, 
and ethnological collections in t-he Museum during 1904,* and from 
other sources, are as follows. 

By presentation :-

(A.-P alceontology.) 

Springer, Hon. Frank, East Las V egas, _New Mexico :-

Slab of Niobrara chalk from Logan Co., Kansas, showing at least 
six fine and nearly perfect specimens of Uintacrinus socialis, 
Grinnell, on one of its weathered surfaces, and three separate 
specimens of that species, from the same formation and locality. 

*In last year Summary Report, page 203, line 21 from the top, the additions to 
the Museum for 1903 are inadvertently incorrectly stated to be those " for 1902. " 
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Harvey, Walter, Crofton, B.C. :-

Specimen of Uintacrinus from the Cretaceous shaJes on the north 
bank of the Cowichan river, below Menzies creek, Vancouver 
island ; and one from similar shales at Vesuvius bay, Salt Spring 
island. Specimen of Hemiaster Vancouverensis, from the Cre
taceous shales at Shopland, V.I. 

Wilson, Miss. M. E., Dun(!an's, V. 1.:-

Type of Hemiaster Vancouverensis, W., from the north side of the 
Cowichan river, V.I., near the mouth of Menzies creek; and 
two specimens of the same species, from the west slope of Mount 
Tzonhalem, V.I., from shale pits on the Maple Bay road. 

N an·away, J. E., Ot.tawa : 
Specimen of Beatricea, recently collected at Stony mountain, 

Manitoba, by E. J. Adams. 

Fawcett, G. H., Ottawa:-

Specimen of Corbicula occidentalis, from the Little Bow river, 
near the mouth of Long Coulee. 

Crawley, F. A., Wolfville, N.S.; per Dr. Ami:-

A fossil from the iron ore beds of the Torbrook valley, Annapolis 
valley, N.S. 

Leckie, Major J. E., Torbrook Mines, Annapolis, N.S.; per Dr. 
Ami:-

Two slabs of fossiliferous iron ore (hematite) from the Torbrook 
mine. 

Phinney, Capt. J ames, Middleton, Annapolis Co., N.S. ; per Dr . 
.Ami:-

Specimen of ore from the bore-hole on the Fletchet· Wheelock 
property (ninety-eight feet from the surface), South mountain, 
Annapolis eo. 

Grant, H. H., New Glasgow, Pictou eo., N.S.; per Dr. Ami:

Specimen of core from the bore-hole on Rear brook, west bank of 
the East river of Pictou, near New Glasgow. 

(B.--Zoology.) 

Tyrrell, J. B., Dawson City, Y.T .. -

Male, female and lamb of Ovis Dalli, from the Yukon territory. 
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Latehford, Hon. F. R., Ottawa:-

Four fine specimens of Area incongrua, Say, from Ste. Augustine, 
Florida. 

Labarthe, J., Trail, B.C. :-

Set of nine eggs of the Cinnamon Teal ; nest of three eggs of the 
Black-winged Stilt; both from Salt L_ake county, Utah. 

Stewart., Jas., Grande Prairie, B. C. :-

Numerous specimens of a small Pisidium from Gran de Prairie. 

Brodie, Dr. W., Toronto :-

Four specimens of Vitrea cellar·ia from Toronto, and three speci
mens of two species of Sph(m·ium from Midland, Ont. 

'l'ufts, R. W., W olfville, N.S. :-

Set of six eggs of the Purple Finch (Car'}Jodacus pur'}Jureus) from 
Wolfville. 

Walker, Miss Mary E., Buffalo, N .Y. :-

One specimen of Vallonia pavula, Sterki, and two specimens of 
Pisidium Danielsi, Sterki, from Oxley, Ont. 

Weston, T. C., Quebec City:-

Specimen of Hygromia rufescens (an introduced British snail) 
from a garden in Quebec. 

Young, Rev. C. J. Madoc, Ont. :-

Nest and set of seven eggs of the Golden-crowned King let ( Regulus 
satrapa) from North Frontenac. 

Raine, W alter, Toronto :-

Photographs of the nest and eggs of the loon (1), American 
Merganser (1), Double-crested Cormorant (2), Herring Gull (1), 
and Black Tern (1 ), from Lake \Vinnepegosis ; and of the 

• American robin (1), and Prairie horned Lark (1), from Kew 
Beach, Toronto. 

Beaupre, Edwin, Kingston, Ont. :-

Two photogmphs of the nesting place of the Least Bittern, at Col
lins lake, Frontenac county, and one photograph of the nest 
and eggs of the Florida Gallinule, at the same lake ; also a 
photograph of the nesting place and eggs of a Black Duck in an 
old crow's nest in an elm tree on W olfe island, nes.r Kingston. 
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(G.-Archceology and Ethnology.) 

His Excellency the Earl of Minto (per Dr. R. Bell) :-

A birch bark box. 

Armstrong,R . E., St. Andrews, N.B. :-

Stone skin scraper, found a mile and a haif above St. Andrews, in 
the valley of the St. Croix river. 

By pu.rchase :-

From D. H. Price, Aylmer, Ont .. :-

" A large collection of Indian relics, mostly from the country on 
the north side of Lake Erie, which was inhabited by the 
Tobacco nation, at the advent of Europeans."- R. Bell. 

From Walter Harvey, Crofton, V.I. :-

An unusually perfect specimen of a fossil crab, in a cretaceous 
nodule, picked up on the beach at Victoria, B.C. 

Frum .John Flann, jr., Manotick, Ont. :~ 

A fine adult female of the American White Pelican, shot at Mano
tick. 

From R. W. Tufts, Wolfville, N .S. :-

Set of three eggs of the olive-sided flycatcher ( Cantapus borealis) 
from W olfville. 

From F. Landsberg, Victoria, B. C. :-

Large cup-shaped sponge from the coast of British Columbia, near 
Bella Bella, brought up from a depth of 300 fathoms. 

V ER'l'EBRATE p AL.iEON'l'OLOGY •• 

By Mr. Lawrence M. Lambe. 

(Vertebrate Pal::eontologist.) 

!~~d~raph The monograph on Dryptosaurus incrassatus referred to in the 
Summary Report for · 1903 as being then more than half completed, 
was rea.dy for the press in the early part of this year and has now 
been printed and issued. This monograph, based on the skulls and 
certain other parts of the skeletons of two individuals of one of the 
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largest known species of carnivorous dinosaur, forms part Ill of 
volume III (quarto) of Contributions to Canadian Palreontology and 
consists of twenty-seven pages of text illustrated by text figures and 
eight photogravure plates. The above dino>aurian remains are from the 
Edmonton series of the Cretaceous of the Red Deer river district in 
Alberta. 

With a view to summarizing out· knowledge to date of all fossil 9ther reports 
t b t . k f C d d d . Issued. ver 9 ra e spectes nown rom <~.na a, a paper was prepare urmg 

the first half of this year and presented in June last at the annual 
meeting of the Royal 8ociety of C<~.nada, fo:: publication. This 
paper consists of four parts, (i) a summary of the progress of 
our knowledge of fossil vertebrate species since 1841, (ii) an 
enumeration of species according to their geological age, (iii) an 
enumeration of species arranged zoologica.lly, and (iv) a bibliography of 
the more important references to these species. The lists are a con
venient index to the study of vertebrate palreontology in Canada and 
will, it is hoped, prove of use to advanced students generally. 

The results of a further study of the posterior crest'l of the Ceratop
sia (horned dinosaurs) of the Belly river series, as exemplified by mat
erial from Red Deer river, Alberta, have been published in the 
form of illustrated papers entitled 'On the squamoso-parietal crest 
of two species of horned dinosaurs from the CrHaceous of Alberta', 
Ottawa Naturalist, vol. XVIII, and 'On the squamoso-parietal crest 
of the horned dinosaurs Centrosaurus apertus and Monoclonius cana 
densis ', Transactions of the Royal Society of Canada, volume X. 
These reports were issued in July and December respectively ; in the 
latt.er the new genus Cent1·osau1·us is proposed. • 

Additional information regarding the structur!l and probable habits 
of the remarkable dinosaur Ornitlwmimt~s altus from the Belly river 
series of Red Deer river, Alberta, was published in the Ottawa Nat
uralist, vol. XVIII, in a paper on ' The grasping power of the manus 
of Ornithomimus altus, Lam be' (date of issue, May 10.) 

Although part II of vol. Ill (quarto) of Contributions to Canadian 
Palreontology covers in a general way most of the remains of verte
brates obtained frJm the Belly river series of the North-west Terri
tory, there is still much valuable material included in these collections 
that needs further study. As a single in~tance, from the Reptilia 
alone of this interesting fauna, some time has been given during the 
past year to the study of excellently preserved specimens of parts of the 
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head of the crocod ile Bottosaurus perr·ugosus, Cope, as yet very imper
fectly known. Much additional light is thrown on the structure of 
the head of this animal by t he Belly river series fossils, on which an 
illustr.'l.ted descriptive paper, partly completed, is now in hand. 

Field~work in The Oligocene . beds of the Cypress hills, in Assiniboia, discovered 
Cypres hills. during the summer of 1883 by Mr. R. G. McConnell, may be looked 

upon as probably the most promising collecting ground so far discovered 
for early Tertiary mammals in the west. Collections from this locality 
mad~ by Messrs. McConnell and Weston were reported on by Professor 
E. D. Cope in 1891 in a paper entitled "The species from the Oiigocene 
or Lower M iocene beds of the Cypress Hills," constituting the first part 
of vol. Ill (quarto) of Contributions to Canadian Palreontology. It 
being thought desirable to make further collections of fossil vertebrate 
remains from the Cypress hill s, and acting under instructions, more 
than a month during the past summer· was devoted to field work in 
this region. 

Oligocene 
deposits 
examined. 

Leaving Ottawa on 2nd July by the Canadian Pacific Railway, a start 
was made by waggon from Maple creek, Assiniboia. Mr. J ustin S. 
De Lury, of Manilla, Ont., meeting me at North Bay, accompanied me 
as field assistant, and fulfilled the duties entrusted to him in a most 
creditable mar"ner. 

To reach the head waters of the north fork of Swift Current creek, 
where previous collections had been made and where the best palreon
tological results wer!l expected, a course due south was taken as far as 
Hay lake, from which point Bone coulee, almost due east, was reached 

·without difficulty. In Bone coulee, about nine miles west of the east
ern escarpment of the CypreEs hills, the head waters of the north fork 
of Swift Current creek and a creek flowing south (named Fairwell 
creek, by Mr. McConnell but known as Frenchman creek by the 
ranchmen in this district) flow within a few hundreds yards of each 
other in opposite directions, the former in a north-easterly direction, 
the latter at first almoRt due south, the sources of the creeks being m 
two neighbouring coulees tributary to Bone coulee on the west. 

The exposureE of the Oligocene deposits were examined along the 
eastern escarpment of the hills as well as on the southern slope in the 
vicinity of Frenchman (White Mud) river a':l far west as the mouth of 

. the locally called Frenchman creek, also in the valley of this creek 
northward to Bone coulee and for some miles along the upper reaches 
of the north fork of- Swift Current creek. Little success attended the 
examinatiofi of the eastern and southern escarpments. The greater 
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part of the collection was made in Bone coulee, with its numerous 
tributary coulees, and in its sou them extension for a few miles · along· 
Frenchman creek. Here the grass-covered slopes are broken by 
numerous small and isolated weathered outcrops that at first do not 
appear very promising from a palreontological standpoint. A careful Mammalian 

and close search, however, reveals an abundance of, for the most part, remams. 

mammalian remains. 

The most prolific beds are composed of a fine conglomerate that, on 
disintegration, has freed the enclosed fossils. Associated beds of coarse 
sand, of a rich brown colour, also yielded some very pro~ising 

remains. Very few fossils were found in the coarser conglomerate!', 
and none at all in the beds of loose pebbles. 

-
The generally fragmentary and disassociated nature of the remams 

at this locality detracts much from their value as definite horizon 
markers. .Many of the specimens clearly shuw that they had been 
broken and often worn prior to being deposited in the beds where they 
were found. Some excellently preserved jaws with continuous series 
of teeth were obtained, with many separate and well preserved teeth, 
but bones of the feet were in all cases disassociated. 

The geology of the Cypress hills is discussed by Mr. McConnell in 
his report of 1885* where the newest deposits, capping the hills, are 
referred to as of Miocene age. Cope, in his memoir of 1891 on the 
Cypress hills collections of 1883-84, qualifies this to a certain extent 
and describes these beds as of Oligocene or Lower Miocene age. 
Matthew has assigned them to a J?Ore definite horizon at the bottom 
of the Oligocene, expressing the opinion that they are probably of ap
proximately the same age as the Titanotherium beds at Pipestone 
springs, Montana. This opinion appears to be borne out by the list 
of species frorri Pipes tone springs published by Dr. Matthew in 1903**, 
and the collections from the Cypress hills in the possession of this 
Survey. It is probable that the later Or·eodon beds are represent(ld 
wholly or in part. Whether the equivalent of the uppermost division 
of t he Oligocene (Protoceras beds) is present has yet to be ascertained. 

The collection of lastsumm~· is a large one and some time was spent 
in preparing it for a preliminary study that has occupied the closing 
months of the year. 

* R eport on the Cypress hiils, Wood mountain and adjacent country, &c. by R. 
G. McConnell. Part C. annual report, 1885. Geological and Natural History Survey 
of Ca11ad". 

"*The fauna of the Titanotherium beds at Pipes!one Springs, -Montana. B'lllletin 
American Museum of Nabural History, vol. xix, article vi, 1903. 
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The specimens require careful study and comparison with types 
before anything but a tentative opinioJJ, regarding the affinities of the 
forms included in the collection, can be given. 

The following provisional fauna! list is the result of a preliminary 
study of last summer's collection:-

PISCES. 

Actinopterygian fishes of at least two families viz : Amiidre and 
Siluridre. Represented by vertebrre, scales, and pectoral and dorsal 
fin spines. 

REPTILIA. 

CHELONIA. 

A number of species indicated by parts of the shell. About five 
specie§ are represented of which two can be readily identified with 
Tn:onyx leucopotamicus, Cope and the species from the Cypress hills 
doubtfully referred by Cope to Stylernys nebrascensis, Leidy. 

SQUAMATA. 

Lacertilian remains in the form of lower jaws with teeth, and dermal 
plates. Probably referable to Cope's species Peltosaurus granulosus 
from the \Vliite river beds of north-eastern Colorado. 

Ophidian vertebrre, of probably one species. 

CROCODILIA. 

Represented by teeth, deeply pitted scutes, and vertebrre. Dr. F. 
B. Loomis has in the last number of the American Journal of Science 
(vol. xviii, No. 108, December 1904 ), in an interesting paper entitled 
' 'Two new rivet· reptiles from the Titanothere beds," described a new 
species of crocodile (C. prenasalis) and a new species of Chrysemys (C. 
inornata) from South Dakota. 

·cope in his report on the Cypress hills collection of 1883-4 ** 
describes two species of Amia, one species of Rhreas, two of Amiurus, 
one of Trionyx and refers to a previO'Usly known species of Stylemys 
(as above). 

Lizards, snakes and crocodiles are now for the first time added to 
the Oligocene fauna of the Cypress hills. 

**1891. On verteb1ata from the Tertiary and Cretaceous rocko of the North
west Territory. "The species from the O!igocene or Lower Miocene hod" of the 
Cypress hills," Geo~ . Surv. of Canada, Contr. to Can. Palreon, vol. iii f]Uarto) part I. 
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MAMMALIA. 

UNGULATA. 

ARTIODACTYLA. 

Hyopotamus. 
This genus is represented by an upper second molar tooth that may Mamma.ls. 

prove to belong to Il. brachyrhynchus, 0. and W., an Oligocene 
(White river) species described from South Dakota. The genus has 
not been hitherto recorded from the Canadian west. 

Elotherium. 

Parts of lower jaws with molar teeth, collected last summer, are 
referred to E. coarctatum, Cope desct·ibed originally from the Cypress 
hills in 1891, from au incomplet~ left mandibular ramus holding all the 
molar and premolar teeth. Two upper premolars, presumbly the third 
and fourth, and a posterior upper molar are tentatively referred to the 
same species. 

A gr·iochcerus. 

Or·eodon. 

Numerous teeth indicating a species of Agriochrerus possibly A. 
antiquus, Leidy and a species of Or·eodon (? 0. culber·tsonii, Leidy). 
These fot·ms have been known from the \Vesterm States but not from 
Canada. 

L eptomeryx . 

Hypertragul~ts. 

Additional material is included in the collection of 1904 of Cope's 
Cypres3 hills species, Leptomeryx esulcatus, L. mammifer, L. semicinc
tus and Hypertragulus transversus. It is probable that the list of 
Tr11gulidre will hE' augmented on further study of the material on 
hand. 

PERISSODACTYLA. 

Mesohippus. 

An increased knowledge of the structure of the teeth of Mesohippus 
westoni is afforded by an unworn upper molar. The type speci
mens of this intere3ting and primitive form consist of an imper
fect upper molar and two lower molars, the latter not free from injury, 
so that any information throwing light on the tooth structure is most 
acceptable. 

Another species of Mesohippus approaching closely to M. b&iTdi 
(Leidy) in tooth pattern, but apparently specifically distinct, is indi
cated by well-preserved upper molars. This species is new to the 
Cypress hills fauna. 
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Hyracodon. 

The maxill ffi of an Hyracodon with the full premolar-molar series of 
teeth preserved was secured last summer. The specimen appears to be 
referable to a species distinct from H. nebmscensis, Leidy already known 
from the Oligocene of the Cypress hills. 

Aceratherium. 

Fragments of jaws probably belonging to the two species A . mite, 
Cope and A. occide'Y'talp, (Leidy) already known from this locality. 

'l'itanotherium. 

An unusually perfect lower jaw of a Titanothere showing a complete 
set of teeth in the left ramus viz: three incisors, the canine, four 
premolars and three molars. In the right ramus are the three incisors, 
the canine and the oecond and third premolars. The alveolus of the 
first premolar is preserved. Nothing remains of the teeth behind the 
third premolar. The presence of three incisors is of interest and may 
be regarded as a primitive character. 

RODENTIA . 

• Ischyromys. 

A species, represented by a single tooth from the lower jaw (~ p. 4 ), 
is referred for the present to I. typus, Leidy. 

Steneofiber. 
Part of a left mandibular ramus of small size holding the~ second 

molar tooth is regarded as referable to a species of Steneojibe1· distinct 
from 8. nebrascensis, Leidy. The alveolus of the third molar is pre
served, as well' as pa rts of those of the first and last molars. The 
antero·posterior diameter of the second molar is slightly over two 
mm. 

A small molariform tooth of dqubtful affinity is mentioned here as 
worthy of notice*. It is singular in exhibiting a large number of 
small lakes, about twenty, in the slightly worn surface of the crown. 

Palceolagus. 

Represented by separate teeth. A mand1ble from the Cypress hills 
has been already referred to P. turgidus by Cope, the author of the 
species. Matthew is of the opinion that, P. haydeni, Leidy, and P. 

• Since this paragraph was written Dr. W. D Mat thew's genus Entypomys has been 
Pstablished (Notice of two n~w genera of mammals from the Oligocene of South 
Dakota, Bull. Am. Mus. of Nat. Hist., vol. xxi., article iii., Feb. 14, 1905). l'hc 
Cypress Hills tooth i~ probably refera.ble to this new genus. 
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tnrgid~ts are distinctive of the Oreodon beds and has recorded two 
species P . temnodon, Douglass, and P. brachyodon, Matthew, from the 
Titanotherium beds of Pipestone springs, Montana. It is possible 
that one or both of these last two species are represented in the col
lection of this year. 

Of the rodents Palceolagus was the only "genus known from the 
Cypress hills up to the present time. 

CARNIVORA. 

Creodonta. 

Hemipsalodon grand_is, Cope. 

A separate lower canine of large size of this species; imperfect above. 
Total length of specimen 112 mm; length restored about 132 mm. 
(about 5-i\ inches). Greatest antero-posterior diameter, slightly above 
mid-length, 42 mm. ; transverse diameter, slightly above mid-length , 
30 mm. 

The type specimen, consisting of a right mandibular ramus, was 
described by Cope from the Cypress hills, in 1891. In this specimen, 
the canine, broken off close to the edge of the alveolus, agrees in gen
eral size with the tooth discovered last summer. The robustness of 
the jaw and the size of the teet.h demonstrate in a particularly forcible 
manner the great strength of this, the largest of the Creodonta. 

Fissipedia (Carnivora Vera.) 

Amphicyon. 

Separate teeth representing apparently a number of forms belonging 
to the Canid::e. Part of a right maxilla, holding the fourth premolar 
and showing the alveoli of the third premolar and of the first, second 
and third molars, indicates a species of Amphicyon. 

Dinictis .. 

This genus of the Felid::e is indicated by a few well-preserved teeth 
belonging to a species thought to be hitherto undescribed. 

INSECTIVORA. 

Mesodectes. 

Separate upper molars of a species that is for the present referred to 
11£esodectes or Ictops. 

16- A- 24 
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The animals inhabiting our western country during Oligocene times 
:are thus seen to have belonged to a variety of group3. That the num
ber of individuals in some of the groups was large is evident from the 
abundance of the fossil remains of some forms. Some of the groups 
have since become extinct, others have undergone great changes and 
are with difficulty recognized in their descendants of the present day 
whilst a few now exist with but slight differences of form and structure. 

The fishes belonged to the family of Amiidoo from which is descended 
the mo:lern Bowfish or Mud-fish notably primitive in its structure, and 
the Siluridoo resembling the cat-fishes of to day. 

The reptiles included certain species of land and water tortoises, and 
river turtles, besides small lizards and snakes as well as crocodiles. 

The greater proportion of the animal:;, however, were mammals some 
of which, such as the Titanotheres, approached the elephants in size. 

Chalicotherium represents a distinct order and had a curious assem
blage of characters amongst which were notably the possession of 
clawed feet, and teeth suggestive of the Perissodactyls. C. bilobatum 
described by Cope from the Cypress hills collection of 1883-4 has not 
·been recognized as yet in the collection of last summer. 

The Ungulata or herbivorous hoofed mammals were numerous and 
some of them evidently existed in large herds. 

The Artiodactyls or even-toed Ungulates are well represented by 
their fossil remains. Elotherium was a pig-like animal of large size 
distantly related to the Pig and to the Hippopotam~s. Hyopotamus 
was also an early ally of the true pigs (Suidoo) with teeth tending to 
approach the form of tooth characteristic of the higher Artiodactyls 
that chew the cud (ruminants). Agrioche£rus and Oreodon belong to 
the family of Oreodontidoo, animals not larger than sheep, the typical 
members of which have been calied by Leidy ruminating hogs. Agrio
che£rus closely resembled Hyopotamus. Leptomeryx , and allied genera, 
included animals of small size from which the deer of a later geological 
age are supposed to be descended. Hypertragulus is anot.her form of 
extinct Traguloid. 

The Perissodactyls or odd-toed Ungulates consisted of early horses, 
primitive rhinoceroses, and titanotheres. The horses wore represented 
.by a form very similar to Mesohippus bairdi and a smaller species M. 
westoni. M. bairdi was of about the size of a peccary and had three 
toes. Hy1·acodon was a running type of rhinoceros with teeth nearly 
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resembling those of some of the early horses. Aceratheriumt included 
~pecies of hornless rhinoceroses of small size and with light limbs. The 
Titanotheres were huge animals, with limbs shorter than those of an 
elephant, and bore a pair of horns set transversely in advance of 
the eyes. 

The Rodents are represented by the following genera :-lschy1·omyb R odents . 

. belonging to the Squirrel family, Steneofiber a small form of early 
beaver and Palreolagus antecedent to later hares and rabbits. 

The flesh-eating animals belonged to the Creodonta and to the true Flesh eaters. 

terrestrial carnivora of the families of Canidre (Dogs) and Felidre (Cats). 
The Creodonta constituted a primitive group of flesh eaters. Hemip-
salodon gmndis is the largest of this group and was an animal (jf 
powerful build. According to Cope its jaw was "more robust than 
that of any existing carnivore". Amphicyon is a genus belonging to 
the Canidre. Dinictis included early forms of the cat tribe. 

The Insectivores are revealed to us by the teeth of a small animal Insect eaters. 

belongin~ to the genus Mesodectes. This order has not been previou:;ly -
known from our Oligocene rocks. 

Twenty-five vertebrate species in all have hitherto constituted the 
Oligocene fauna of the Cypress hills ; with the increased knowledge 
gained from this year's collection this number is now raised to about 
forty. 

It is proposed to fully describe the Oligocene fauna of the Cypress 
hills in a forthcoming illustrated memoir to form part IV of volume 
III (quarto) of Contributions to Canadian Palreontology. 

Official correspondence connected with work in hand, and proof 
reading, whilst reports were being printed, have been attended to as in 
past years. 

THE LIBRARY. 

By Dr. John Thm·btwn, Librarian. 

During the past year, from January 2 to December 31, 1904, there 
were distributed 13,307 publications of the Geological Survey, comprising 
reports, special reports and maps. Of these, 8,235 were distributed 
in Canada; the remainder, 5,072, in foreign c.mntries, as exchanges 
to universities, scientific and literary institutions and to a number of 
individuals engaged in scientific pursuits. 

16-A-24! 
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The sale of reports and maps during the year amounted to $6-!2.71. 
A large number of our earlier reports and maps are now out of print 
and can no longer be supplied. 

There were received by the library, as donations or exchanges, 
3,197 publications, including reports, transactions, proceedings, mem
oirs, periodicals, pamphlets and maps. The publications purchased dur
ing the year were 139. Forty·six scientific periodicals were subscribed 
for. The number of letters received in connection with the work in 
the library was 2,684, besides 3,137 acknowledgments from exchanges 
and individuals for publications sent to them. The number of letters 
sent from the library was 2,083, besides 798 acknowledgments for pub
lications received. There are now in the library about 14,000 volumes, 
besides a large number of pamphlets. The number of volumes bound 
during the year was 126. 

I have been great.ly helped m my dut ies as librarian by my able 
assiBtant, Mrs. T. Alexander. 

NoTE.-The books in the library are open for consultation during 
office hours, by persons wishing to obtain information in regard to 
scientific subjects. 

:MINES SECTION. 

In regard to the operation of the mines section during 1905, Mr. 
E. D. Ingall reports as follows : 

Owing to my absence on sick leave for four months, during tLe early 
part nf the year, and subsequently for four months on geological field
work, the carrying on of the general work of th3 section devolved 
upon Mr. John McLeish assisted by Mrs. W. Sparks. 

The preliminary summary of the mineral production of Canada for 
1903 was issued February 23, 1903, and during the summer the 
preparation of the annual report fot· 1903, giving statistical and other 
details regarding the various mineral industries, was completed. 

The collection of general data regarding the economic minerals of 
the country and their discovery and development; the answering 
of many inquiries along these lines, and all the other work of a 
similar nature devolving upon the section, have been carried on as 
well as the small staff and means of diBposal would permit. 
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It is inevitable that in collecting technical data regarding our 
mineral deposits and industries, mostly by circulars and correspond
ence, the personal acquaintanceship with mining districts, &c., 
which is so necessary a pre-requisite to the accomplishment of good 
work, should need renewing from time to time, and field investigation 
will be needed next season in several directions. With so large a 
teaitory as that presented by the whole Dominion, and, so few of the 
mineral industries carried on in any well organized and regular way, it 
becomes quite a problem to keep in touch with them, so as to have 
always on hand reliable and detailed information to meet, without the 
expenditure of large sums of money annually, the constant public 
demand. In the United States the equivalent branch of their 
geological survey department absorbs amounts varying from $25,000 
to $50,000 yearly, 

The following pages present a summary of t-he progress, &c., of the 
various mineral industries during 1904, as completely and accurately 
as the data, so far available, will permit. 

As usual it will be followed later by the annual report in which 
more complete and revised information will be given. 
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SUMMARY OF THE MINERAL PRODUCTION OF CANADA 
IN 1904. 

(Subject to Revision.) 

PRODUC1. 

METALT,IC. 

Copper (b) . . . . . . . . . . .. . .. . . . .... . ............. Lbs. 
Gold, Yukon . . . . . . . . . . . . . . . .... . . $10,337,000 

All other. ...... . ... . .. . . . . . . . . .. . 6,0G3,000 

Iron ore {exports) . . . . . . . . . . . . . . . . . . . . . . . . .. Tons. 
* P ig iron from Canadian ore. . . . . . . . . . . . . . . . . . . " 
Lead (c) ............... .. ......... ... . .. .. . . . L bs. 

~J~~~1r ~P. ·. · ·. ·. ·. ·. ·. · .. · .. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. o'z. 
Zinc (i) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lbs. 

Total metallic .... . .. . ... . 

No:<-ME'l'ALLIC. 

Arsenic (exports) .. . ... . . ......... . ..... . . . ... Tons. 
Asbestus . . .. . . .......... . . . . .. . .. .. ...... . 
Asbestic ....... . ........... . .. . . . . . . . . .. .. . . 
Chromite.... ... . . . . . . . . . . . ....... .. . 
Coal ... .. . .... . .. ......... . ... . .. . .... .. . . . 
Coke (f). . .. . . . . . . . . . .. . ...•.•... .... . . 
Corundum . . . . . . . . . . . . . .. . . ... . ....... . 
Feldspar . . . ...... . .. .......... . . ...... .. . .. . 
Graphite . ... .. . . .. .. ......... .. ... ... ... . 
Grinds tones . . . . . . . . . , .. . . ... ... . . .. . ....... . 
Gypsum ...... . .... . .. . . . .. . .. . . ...... . .. . . 
Limestone for flux. . . . . . . . . ... ... .... . ...... . 
Manganese ore (e"ports) . . . . . . . . . . . . . . . . . . .. . 
Mica . ............ ... ... .. . . . . ........... . 
Mineral pigments-

Barytes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tons. 
Ochres .. ... . ........ . ...... .. . . . . ....... . . 

Mineral waters . . . . . . . . . . . . . . .... . .. .... . 
Moulding sand . . . . . . . . • . . . • . . . . . . . .... . Tons. 
Natural gas (g) . . .. ....................... . 
Petroleum (h). . . . . . . . . . . . . . . . . . . . . . . . . . . Brls. 
Phosphate. . . . . . . . . . • . . . . . . . . .. . .. . . .• . .. .. .. Tons. 
Pyrites..... . ... . ..... . ... . . . . . .. . 
Salt.. . . . . . . . . . . . . . . . . . . . .. . . . . . .... . 
Talc. .. . .. . .. . .... . .. . . .. .... .... . 
Tripoli te . ......... .. . . . . ....... . . . . . . .... . . 

Quantity. 
(a) 

42,!l'i0,5!l4 

168,828 
68,297 

38,000,000 
10,547,883 
3,718,668 

477,568 

73 
35,6~5 
13,011 
6,0H 

7,509,860 
543,557 

9HJ 
11,083 

-!52 
4,50!! 

34U,761 
200,646 

123 
······ ·· ··· · · · 

1,382 
3,925 

3,423 

552,575 
fl17 

33,039 
68,777 

840 
:320 

Value. 
(et) 

s 
5,510,11!) 

16,400,000 
401,738 
901,880 

1,637,420 
4,219,153 
2,127,859 

24,356 
------

:n,222,525 

6,900 
1,167,238 

13,006 
67,146 

14,599,0!)0 
1,8R4, 2HJ 

101,050 
21,166 
11,700 
42,782 

372,924 
176,973 

2, / 0G 
152,170 

3,702 
24,9!J5 
80,000 

6, 7!JO 
241,3/0 
98-1,310 

4,5DO 
!l-1,197 

318,628 
1,875 
6,400 

*The total production of Pig iron in Canada in 1904 from Canadian and imported 
ores amounted to 303,454 tons valued at $3,582,001, of which it is estimated 68,297 
ons valued at $901,880. should be attributed to Canadian ore and 235,157 tons valued 

at $2,680,121 to the ore imported. 
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SuMMARY OF •rHE M I NERAL PRoDUCTION oF CANADA IN 1904-
Concltbded. 

PRODUCT. 

STRUCTUHAJ" 1\fATERIALS AND CLAY PRODUC'Icl. 

*Cement, natmal rock. 
, Portland . .... 

F lagstone .. 
Granite. 
PottHy . .. .... ..... . . 

..... Brls. 

Sands and gravels (exports) . . ....... . . . . .. . Tons. 
Sewer pipe. . . .... ......... .. .. . ... . 
Slate .......... .. .... . ...... .. . . . . . 
Terra·cotta, pressed brick, &c .. . 
Tiles . .. . . . .... . ... . . . ..... ... ... ... . .... . 
Building materia,!, including bricks, building stone, 

lime, &c ...... . . .... . .. . ............ . . . . . ... . 

1903 
Ul02 
1901 
1900 
1899 
1898 
1897 
1896 
1895 
189-! 
1893 
1892 
1891 
18!30 
188!1 
1888 
1887 
1886 

'rota! strncturalmaterials and clay products . . 
" all other non-metallic ... 

Total non-metallic . ...... . .. ... ... ...... . 
metallic ...... . .... . 

Estimated value of mineral products not re· 
turned ........ . . . .. . 

•rota! 1904 .. 

total .... . . 

Quantity. 
(a.) 

56,814 
850,358 

399,809 

Value. 
(c•.) 

49,3!!7 
1,197,992 

6,720 
100,000 
200,000 
129,803 
378,894 
23,247 

400,000 
275,000 

5,667,000 

8,428,053 
20,392,587 

28,820,640 
31,222,525 

300,000 

60,343,165 

62,600,434 
63,885,9!)9 
66,339,158 
64,618,268 
49,584,027 
38,697,021 
28,661,430 
22,584,513 
20,648,964 
19,931,158 
20,035,082 
IG,623,417 
18,976,616 
16,763,353 
14,013,113 
12,518,894 
11,321,331 
10,221,255 

(a.) Quantity or value of product marketed. The ton used is that of 2,000 lb". 
(b.) Copper contents of ore, matte, &c., at 12·823 cents per lb. 
(c.) Lead contents of ores, &c., at 4·309 cents per lb. 
(cl.) ~ickel contents of ore, matte, &c., at 40 cents per lb. 
(e.) Silver contents of ore at 57 ·221 cents per oz. 
(j. ) Oven coke, all the production of Nova Scotia, Briti sh Columbia and the 

North-west Territories. 
( y.) Gross return from sale of gas. 
{h.) lncludes crude oi l sold to refiners, and oil sold for fuel and other purposes. 
(i.) Zinc contents of ores at 5 ·1 cents per lb. 
•For more complete figures see page 12. 
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REMARKS. 

In the accompanying general table it is shown that the value of the 
mineral products of Canada during 1904-, aggregated over ·$60,000,000. 
In comparing tit is -record with that of previous years it must be borne 
in mind that complete figures are never available at t.his time of the 
year, so that in a number of items the data are necessarily partly 
estimated. 

Allowing for this, there nevertheless remains a falling-off of about 
$ 2, 250,000 in the grand total. This does not necessarily indicate a 
general slackening in the permanent mineral industries of the country, 
but rather a gradual return to natural conditions after a few years of 
abnormal inflation due to the rapid exploitation of the richer and 
easily accessible portions of the Yukon placers. To this cause can be 
attributed nearly $2,000,000 of the decrease shown. 

Taking the following figures of the actual variation in the values 
of the metallic products, this feature will be quite apparent. The 
items given aggregate nearly 85 per cent cif the whole production, and 
it will be seAn that, if the Yukon gold yield be eliminated the decreases 
in some industries are practically offset by increases in others, b ringing 
about practical equality. 

Product . Increase. Decrease. 

s $ 

Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 139, 368 
1,913,000 

530,590 
Gold, Yukon . .... ...... . .......... .. ..... . .. .. . .. . .. . .. 

" B. C., N.S. and Ont .. . .. .......... ... .. .. .... .. .. 
Pig iron (from Canadian ore).. . . . . . . . . . . . . . . . .. . . . . . . ... . 
Iron ore, exports .. . . . ...... . ....... . .. . .. . .... . 
Lead .... ... ..... . ... . ... . ... . .. .... .. .. . . .. .... . . . .... .. .. . 

194,042 
16,811 

868,858 
Nickel. .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. . .. .. . .. .. . .. . . .. 783,051 
.Silver...... .. .. .. .. . ... .. .. .. . .. ...... .. . .... .. .. .. 418,217 ... 
:Zinc . . . . . . . .. .. .. . .. . . . . . . .. . .. . .. .. . . . . .. . . .. . .. . . . . . . . 24 244 
Asbestus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 250,487 
·Coal .. . .. ... . ... ...•. ........ • ... ... . . ..... . . 
·Coke .. .. . ..... . .......... .. .... . . . .. .. . .. ..... . ..... . 149,815 

4()6,333 

P etroleum. . . . . . . . . . . . . . . . . . . . . .... ......... . • ... 
·Cement . ..... . ....... . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . 47,400 

64,664 

'fotal. .............. . ........... .. ... .. . .. ..... 1,945,630 3,951,250 

Net decrease ........ . . .. '. ' .. '. 2,005,620 
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The special features of the leading mineral industries which, taken 
together, contribute close on 85 per cent of the grand aggregate for 
1904, are to be found in the table given below. 

Qna ntity. Value. 

Product. 

--------- - --- . Incre~~ Decrease. Increase. Dec~ease. 

. Metallic;-
Copper .......... . . . . ...... .. .... . . . 
Gold . .. ..... . ...... .. ...... . . ..... . . 
Pig iron (from Citnadian ore only ) ... . 
Pig iron (from both home and imported 

ores) . . ... .... . . . .. . .... . . . . 
L ead ........... ..... . 
Nickel ......... .. . . .... ... . ...... . 
Silver .. . . 

N on-rnetallic :- -
Asbestus and asbestic. . . . . .. . . . . . 
Coal. . ........ . . . ...... . ....... . 
Coke........ . .... . ... . . . . . 
Petroleum. . . . ... . .. .. . ... .. . 
Portland cement .. . . . ... .. .. . . . .. .. . 

p . c. 

'67 

62'41 

1' 87 
10!)'49 

lli·:JG 

1G'72 

13'55 
35'46 

p . c . 

1'75 
3'1G 

p.c. 

27'41 

113'05 

24'46 

2G·O-t 

8 '64 

4'12 

p.c. 

4'29 

15 G5 

3'20 

G·16 

Taking the different classes, comparison with the totals for 1903 
shows that the 'structural material' and 'clay products' class remained 
pratically stationary as far as their aggregate value is concerned, 
whilst the total for the metallic class show a decrease of $2,000,000, a 
feature which has already been explained. 

Hl03. 

Product. 

1 Gold .......... .. .. .. ....... . 
2 Coal n.nd coke .... . ... . 
3 Building materin.l. ......... . 
4 Copper . ... ...... .. ..... . . 
5 Nickel ............ . . .. .... . 
6 S ilver .. .. ......... . .. ..... . 
7 Cement ....... , .... . . . .... . 
8 P etroleum.. . . . .. . . . ... . .. . 
9 Asbestus ....... .. ... . .. . 

10 L ead . .......... ..... .. . .... . 
11 Pig iron (from Canadian ore). 

30'10 
26'88 

!) ·05 
9'02 
7'99 
2'73 
1 '96 
l'G8 
1'46 
1'23 
1'13 

1904. 

Product. 

1 Coal and coke ... 
2 Gold. . . . . . . ........ . 
3 Building material. . . .... ... . . 
4 Copper. . .......... . . . 
5 Nickel. ....... . ... . .. . 
v Silver .. .. . .. .. .... . .. 
7 L ead ................. .. .. . 
8 Cement . . .... . .. . ... . . . .. . 
9 Asbestus .. .. . . .. . . . . ...... . 

10 Petroleum .... . 
11 Pig iron (from Canadian ore). 

27'32 
27•18 
9'39 
9'13 
G·!JU 
3 '53 
2'71 
2'07 
1 '96 
1'()3 
1'49 
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. The foregoing table is intended to illustrate the relative values of 
the contributions to the grand total of the mineral output of Canaqa. 
The figures given account for all but 6·6 per cent of the whole. They 
omit all tho3e contributing less than 1 per cent, although some of these, 
such as the mica and corundum industries, are otherwise interesting 
and important. 

As formerly, the coal and coke output, when added to the value of 
the gold, constitute considerably more than half the mineral values 
produced, whilst, if the whole of the metal producing industries 
together with coaJ and coke be considered, a little lflss that ten per 
cent of the whole remains to be accounted for. 

The per capita of the total mineral products for 1904 was about 
$10.40 as compared with $11.89, in 1903, and $:l.23, in 1886, the 
first year for which figures are available. 

Gold.__:_Pmctically every province in Canada shows a falling off in 
gold production, in 1904, as compared with 1903. Nova Scotia, which 
ordinarily has an output of about half a million dollars, shows a 
decrease of nearly half its production. Several reasons are given fol' 
this, among which may be mentioned (1) the extreme drought during 
the past season, (2) the closing down, owing to financial difficulties, of 
a number of the best producing mines, and (3) the cessation of pro· 
duction at the Hichardson mine owing to the dflstruction of the shaft 
and workings by an extensive crush. 

In Ontario, al though a considerable amount of prospecting <tnd 
development work has been done, most of t he mines that were for
merly important producers were not operated during the year. 

In British Columbia an increased output from placet· mines is indi
cated, whilE> a smaller production was obtained from the lode mines. 
The ore shipments from Rossland and vicinity, the chief gold produc
ing district, were less than in 1903 by about 20,000 tons. 

The Yukon output for the year ($10,337,000) is based on the 
receipts of Canadian Yukon gold at the United States mint at San 
Francisco and other receiving offices. 

Silver.-The bounty granted by the Dominion Government on the 
production of lead ores seems to have stimula.ted the operations of 
the s~lver-lead mines. The St. Eugene mine, in East Kootenay, was 
reopened, and its production probably accounts for the greater part of 
the increase. 
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Silver ·999 fine is now turned out at the refinery of tne Canadian 
smelting works at Trail, B.O., as is also gold, ·994 fine. Refined silver 
has been shipped to New York, San Francisco and to China. 

The average price per ounce of fine silver in New York during the 
year was 57·221 cents, as compared with 53·45 cents in 1903. 

Lead.-A!though over twice as much lead was produced in 1904 as 
in 1903, the output is still far from its former maximum, viz, 31,584 
tons in 1900. The production in 190-! was about 19,000 tons, as 
compared with 9,070 tons in 1903. The exports of lead from Canada 
in 1904 were 12,913 tons of lead in ore, &c., and about 21 tons of pig 
lead. An electrolytic lead refinery is now in operat:on at the Can
adian smelting works, Trail, B.O., producing pig lead, lead pipe, sheet 
lead, &c. It is said that lead corroding works are to be established 
in Montreal, by a Chicago firm, fo1· the manufacture of white-lead and 
other pigments which will require a large amount of pig lead per 
annum. 

Copper.-The copper contained in ore, matte, &c., shipped from 
Canadian mines in 1904 was about 21,485 tons, as compared with 
21,342 tons in 1903. 

In Ontario there was a falling oft' of over a thousand ~ons, which 
was more than made up by the increased production from the Bound
ary district and the Coast district of British Columbia. From Sud
bury district, Ontario, 10,154 tons of matte were shipped, eontaining 
2,455 tons of copper (see further under nickel). In British Columbia, 
shipments from the Boundary district were approximately 818,000 
tons in 1904 and from Ros:<land 342,000 tons as compared with 
697,284 tons from the Boundary district and 360,786 tons from Ross
land in 1903. 

The average price per pound of electrolytic copper in New York in 
1904 was 12.823 cents as compared with 13.235 cents in 1903. 

Cobalt, etc.-The discovery of certain cobalt, nickel, arsenic and 
silver ores, which was made public in November 1903, promises to add, 
in the near future, largely to the productio of these metals. The 
deposits were found durin! the building of the Timiskaming and 
Northern Ontario Railway, the roadbed running almost over the top 
of the first of the outcrops discovered. The ores are contained in a 
series of almost vertical veins varying in width from eight inches up 
to six feet, although the wider portions a! ways contain rocky 
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matter. The veins intersect t he conglomerate and slate, usually 
classified as H uronian. A ll of thE' deposits thus far discovered possess 
certain featmes in common. The minerals represented are chiefly 
smaltite, niccolite and native silver, with smaller quantities of erythrite 
dyscrasite, chloanthite and tetrahedrite. In some, the native si! ver is 
very abundant and a sample which was fairly representative of one of 
the smaller veins sho~ ed an assay value of $5,237.60 per ton. Analysis 
of the ore from onP. of the veins compc.sed mainly of smaltite showed 
from 16 to 19 per cent of cobalt, 4 to 7 per cent of nickel, 60 to 66 
per cent of arsenic, and 3 to 7 per cent of sulphur. The ores are thus 
so rich, that comparatiYely small veins could be worked at a hand 
some profit. 

Although no returns have yet been received at this office it is stated 
that several car loads of ore, which realized yery high values, have been 
shipped fro~ this district. 

Nickel. -The following were the results of operations on the nicke 
copper deposits of Ontario in 1904. 

Tons 
Ore mined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203,388 
Ore smelted .. . ...... . . . . . . . . . . . . . . . . . . . . . . . ... . . . 118,470 
Matte produced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 924 
Matte shipped. .. . .. . ... . ... . . .... . . . . . . . . . . . . . . . 10,154 
Copper contents of matte shipped.... . . . . . . . . . . . . . 2,455 
Nickel contents in matte . . .. .. ... . ....... . . . . . .. .. . 5,274 
Value of matte shipped . ...... . . .. .... . ...... .. .. . . $2,193,198 

According to customs returns exports of nickel in matte, etc. were 
as follows: 

To Great Britain ..... .. . .... . . . 
United States. . . . . . . . . . . . . .... .. . .. . . .. . . . ... . 

Lbs. 
2,028,908 
9,204,961 

T otal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,233,869 

The price of refined nickel in New York remained steady through
out the year at from 40 to 47 cents per pound. 

Zinc.-About 53 3 tons of zinc ore, worth $3,700, were shipped 
during the year from the Long Lake zinc mine in the County of 
Frontenac, Ont. No r~urns have been received of zinc production in 
British Columbia. 

Ir-on.- -Exports of iron ore were 168,828 tons, valued at $401,7 38. 
In addition to the ore exported, about 180,932 tons of ore, worth 
about $489, 687, were mined in Canada and charged to Canadian 
blast furnaces. 
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Besides the above Canadian ore, 454,671 tons of imported ore, 
valned a:t $922,594, were used in Canadian fm•naces. The total amount 
of pig iron manufactured from both Canadian and imported ores was 
303,454 tons, of which 2l,583 tons were made with charcoal as fuel, 
and 281,871 tons with coke. The quantity of charcoal used was 
3,477,470 bushels and of coke 387,332 tons. 

The pig iron was made by three firms in Nova Scotia, two in Quebec 
and four in Ontario. 

' Coal and Coke. - vVith the exception of a small decrease in ship-
ments, coal production in Nova Scotia in 1!JO± :>haws but little 
change. A smaller amount of coke was made, owing to the smaller 
production of pig iron by the Dominion Iron and Steel Company. 
Efforts are being made to find new markets farther we;t in Ontario 
as well as to increase the exportation. I n the N orth·west Territories 
many small mines have been opened, and the output shows a substan
tial growth. Coke is now being made in Alberta. On December 31, 
1904, 56 beehive-ovens were in operation at Coleman, Alta., and 34 
Belgian ovens, Bernard type, were in opemtion at Lille, Alta. In 
British Columbia the output of t he Western Fuel Company, in Van
couver island, was considerably diminished, owing to the destruction 
by fire of the head-works at No. 1 mine. The Crow's Nest P ass 
Company, however, continued to increase its output, ov<Jr 1,000,000 
tons of coal being produced, of which more than half was used m 
making coke. The company has now 1,128 coke ovens completed. 

Asbestus. - The production of asbestus, divided into crude and mill 
stock, was as follows :-

Tons. V alue. 
Crude .............. . . .... . ........... . 4, 239 s 509,001 
Mill stock. . ... . .. .. .... . ... . 31,396 658,277 

Total. .. .. . . .............. 35,635 Sl,l67,218 

Exports of asbestus according to Customs returns were : 

37,272 tons valued at $1,160,887. 

Natural Gas.-There was a somewhat increased production of 
natural gas in Ontario, due entirely to operations in the Welland 
field, production in the Essex field having dropped to very small 
amounts. The development of the gas field at ·Medicine Hat, Saskatch
ewan, seems to have been continued with such success. The gas 
commission of the town of Medicine Hat has now six producing wells, 
one of which has been put down to a depth of nearly a thousand feet, 
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yielding 1-k million feet pet· twenty-four hours. The Canadian Pacific 
R ailway Company has just completed drilling a well to A depth of 989 
feet with 4i inch casing to 941 feet. The pressure per square inch 
developed in eighteen hours was 525 pounds. 

Cement.-The production of natural rock cement, which has for a 
number of years been small in comparison with the output of Portland 
cement, shows another large decrease in 1904, the sales being only 
56,814 barrels, valued a t $49,397, as,compared with 92,252 barrels 
valued at $7 4,655 in 1903. Although a much larger quantity of Port
land cement was sold in 1904 the total value, owing to the fall in price 
is only slightly in excess of that in 1903. In the absence of complete 
returns, Portland cement statistics have been partially estimated. The 
following is, however, a close approximation :-

P ortland cement ~old . ..... .. ... 900,358 brls. valued at 81,272,992 
manufactured. . . 908,990 

Stock on hand January 1, 1()04 ... 124,919 " 
December 31, 1904. 133,551 

The imports of Portland cement in 1904 were : 

Six mouths ending June. .. .. . ... cwt . 829,872 s 320,137 
740,919 December . .. . . . . . . . , 1,916,336 

Total . .. . . .... . . ...... . .. . .... " 2, 740,208 $1,061,056 

This is equivalent to about 784,630 barrels of 350 pounds each, at 
an average price per pound of $1.35. The duty is twelve and a half 
cents per hundred pounds. 

Exports of Products of the Mine, .Calendat· Year 1904. 

Product. 

Aluminium in bars, ingots, etc. . . 
A rsenic . . . . ........ . 
As best us 
Bary tes . ... 
Chromite . . .• • .. • .... .. 
Coal. ............ . . .. .. .... . 

. . L bs. 
, 

Tons. 
c"· t. 

... Tons. 

li'eldspar. . . . . . . . . . . . . . . . . . . , 
Gold bearing qnar tz, dust, nnggets, etc. . . S 
Gyp,um, crude . . . . . ..... . ... 'f ons. 
Copper, fine m ore, &c . . . . .. . .. .. ....... . .. . L l:>s. 

black or coar,e, cenwnt-copper and cop-
per in pigs . . .. .. . . . . . . . . . . . . . . . . . . . . 

N ickel in ore, mat te, &c . .. . . .... . 
Lead in ore, &c . . 

pig, &c . ... ... 

Quanti ty. 

296,R01 
146,000 

37,272 
13,080 

3,338 
1,557,412 

13,960 

208,211 
38,548,473 

4,809 
11,233,86!1 I 
23,826,41 3 

42,410 

V alue. 

f>9.26C 
6,900 

1,160,887 
5,178 

60,336 
4,036,373 

29,263 
15,737,477 

::!16,436 
4,215,596 

618 
1,091,349 

558,464 
997 
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Exports of P roducts of the Mine, Calendar Year 1904. - Con. 

Product. 

Platinum in ore, concentrates, &c . . . . . . . . . . . Oz. 
Silver in ore, &c. . . . . . . . . . . . . . . . . . . . . . . . . n 

Mica.... .. . . . ...... . . . . . ... .. ..... ... . ... . Lbs. 
Miner~.! pigments . . . . . . . . . . . . . . . . . . . . " 

n \V a ters. . . . . . . . . . . . . . . . . . . . . . Gal~ . 
Oil-

crude . . . . . . . . . . . . . . . . . . . .. 
refined . ..... .. .. . 

Ores-
Antimony . . . . . Tons. 
Iron . .... . . . ... . 
Manganese . . . . .. . ...... . 
Other. . . . . .. . .. . 

Phosphate . . . . . . . . . . . . . . . . . " 
P lumbago, crude... . . . . . . . . . .. . Cwt. 
Pyrites.... . . . . . . . .. . . . . . . . . . .. . . . . . . Tons. 
Salt. .... .. .... .......... . . . . .. .... ..... Lbs. 
Sand and gravel... . . . .. . .. . Tons. 
Stone, ornamental. . . .. .. ... .. . ... . 

buildi ng . . . . . . .......... ... .. . . . .... . 
" for manufacture of grinds tones .. . ... . . . 

Other products of the mine. . . . . . . . . . . . . . ; . . . . . 
M anufact•n·es-

Bricks ... 
Cement .. 
Coke ...... .. ..... .. 
Clay . ... . . . ..... .. . 
Grind stones, mfd . . . . 
Gypsum, ground . ... . 
I ron and steel-

Stoves . . . . ..... . . . . . .. . ... . . . ... . 
Castings ....... . . 
P ig iron .. . . . . . 
Machinery, N .E .S . 
Scrap iron or steel 
Hardware, N .E .S . . . 
Steel and mfgs. of . . . 
Sewing machines .. . . . . . .. . .. ... . . . 
'rypewriters .. . . . . . . ..... . 

M .. 
$ 

Tons. 
Si 

No. 
$ 

. .. Tons. 
Si 

. Cwt. 
$ 

" No. 

" Lime .. . . . . . . ... .. . . .. . . . . . . . s 
Metals, N.O.P .... ....... . . . ... .. . 
Plumbago, mfg. of . .. ......... . . . .. . 

1 Stone, ornamental. . . . . . . . . . . . .. . . . 
build ing . ............... ... .. . 

Quantity. 

3,371,013 
795,843 
832,570 

6,615 

4,207 
2,126 

160 
168 828 

'123 
8,579 

191 
3,542 

18,279 
1,006,0::16 

399,809 
162 

70,639 
887 

696 

102,463 

1,366 

21,016 

157,182 

1,073 
4,240 

. .. ...... .. : I 

VISITORS '1'0 'rHE MUSEUM. 

Value. 

$ 

140 
1,904,394 
.198,432 

7,260 
2,917 

213 
47(1 

7,237 
401,738 

2,706 
222,117 

5,348 
9,609 

49,911 
4,186 

129,803 
1,082 

16,720 
8,717 

18,523 

5,357 
5,494 

345,031 
2,722 

26,895 
2,333 

17,642 
fil,G24 

200,363 
356,868 
76,125 

120,070 
332,932 
22,663 

130,115 
73,838 

478,435 
6,958 
4,722 

38 

The number of ·.risitors who signed the museum register during the 
year 1904 was 32,844 being 5,007 more than in 1903. 

STAFF, APPROPR!A'l'ION, EXPENDI'l'UHE AND COHRESPONDENCE. 

The staff at present employed numbers 63. 

During the year the following changes took place in the permanent 
staff:-

1\f r. J ames A. McGee died. 
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Mr. Charles Camsell was appointed to the technical staff. 

Messrs. 0. E . Prud'homme, J . A . Robert and J. S. H . Lefebvre 
were appointed as draughtsmen in the topographical branch. 

Mr. John J. McGee was appointed as a Junior Second Class clerk, 
vice Mr. J ames A. McGee, deceased. 

The funds available for the work and expenditure of the Depart
ment during the fiscal year ending 30th June, 1904, were :-

Details. 

Civil-list appro priation ..... . 
Geneml appropriation . . . . . . . . .. . 
Civil-list salarirs .... ........... . .. . ... . . . . .... .. .. . . 
Explorations and Surveys . . .. 
W ages of teruporary employees .... . ..... . 

Grant. 

$ cts. 

58,116 GG 
75,005 00 

Prin t ing, engmving and lithographing . . . . . . . . . . . . . . . ... .. .. .. . .. . 
Books and instrumen ts.. . . . . . . . . . . . . . .....•. . . . . 
Chemicals and :ctpparatus. . . . . . . . . . . . . . 
Specimens for i\Iusenm . . . . . .... .. ..... . .. ... . . 
Stationery, mapping materi:tl, &c ...... . . 
Incidental and other expenses... .. . . . . . . . .. .. .. .. . .... ... .... .. 
Advances to explorers. . ... . . . . . . . . . . • . . . . . . . . . . . . . . • ..... .. .. 

Deduct.- Advanced in 1902- 03 on occount 
of 1!)03-0~ . . . . . . . . . .. . . ... .. 810, 5~5 00 

Less-unexpended and credited 
Casual Revenue... . . . . . 90 55 

Unex pended balance Civi l-list appropriation ...... . .... . . ..... . . . . 
General 

S cts. 

52,952 H 
16,719 21 
23,553 00 
18,696 32 

1,585 88 
496 55 
65 20 

1,669 17 
2 899 09 

19:202 50 

137,839 OG 

10,454 45 

127,384 6i 
5 164 52 1

572 53 

133,121 66 1:l3,12t 66 

The correspondence of the Department shows a total of 12,864letters 
sent, and 13,762 received. 

I have the honour to be, Sir, 

Ottawa, May 1905. 

Your obedient servant, 

ROBER'l' BELL, 
Acting Deputy Head and Director. 
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APPENDIX I. 
ASSAYS, -BY M. F. CONNOR , OF ORES REFERRED TO IN MR. 

INGALL'S REPORT. 

E 
Copper. Silver. Gold. " -- {Oz. to ton) (Oz. to ton) "' Remarks. ·.;; 

"' p:; 
-------·---- --·- ----- ------ --------

0 /o 
C. r. Smith propei·ty . . r1) 0'25 o·ou Traces. Nil. (1) Pit in west end 

Lot 2, Con. Ill. . . . . . . (2) Nil. Nil. Nil. 
of property. 

Nil. (2) Strippingat east 

J ohnson Tp., Algoma ·l (3) 
t>nd of property. 

2'18 0'14 Traces. Nil. (3) Strippingateast 
end of property. 

Rock lake mine, Algoma .. 8 ' 15 0'26 I ......... . Nil. Ore dump. 
Bruce mines, Algoma .. ... . 5 •89 Trace. I . .. . .. .... Nil. 
Cameron mines, Algoma ... 3'15 o·o5 A ve rag e Nil. Quartz ores con-

gold value, taining copper 
15 cts. per pyrites. 

Rinks mining location, r ton. 
Johnson Tp., Algoma .... 5'88 o·os I ....... ... Nil. 

South Echo Bay mine, I Algoma .. .............. 4'52 o ·tG . ... . . . . N il. 
King Eclward mine, N. of I 

Bruce mines ... . . ...... 4'(;2 o·1G ) ... . . . . . . Nil. 

MAY 25th, 1905. 

In view of the rumoured results of assays of ores in the district 
showing considerable quantities of platinum and of the precious metals, 
the above :set of specimens, collected by Messrs. Ingall and Denis, 
were examined in the laboratory of the Survey. Unfortunately, no 
ore concentrations, from which more characteristic results might have 
been obtained, were available, but the extent of the mineralization of 
the band specimens utilized can be judged from the copper contents, if 
it be surmised, as is most probable, that the preciou3 metals would be 
associated with the chalcopyrite. In this set of guide assays, it will be 
noted that platinum is altogether absent, whilst the quantity of gold i::; 
insignificant, and silver is present in only unimportant quantities. 

APPENDIX II. 
Notes on a collection oj organic r~mains from the fern~ginous and 

friable shales of Messenger Broolc, Torbr·ook, near county-line, 
between Kings and Annapolis, south of Kingston, in King's connty, 
Nova Scotia, collected .Z'{ov. 24th, 1902, by Ilngh Fletcher·, by 
H.- M. Ami, Assistant Palreontologist. 

In November, 1902, Mr. Hugh Fletcher, of the .Geological Survey' 
staff, forwarded to Dr. J. F. Whiteaves a small collection of fossil 
organic remains from the more or less altered, rusty shales of Messenger 

16-A-25 
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Brook, Annapolis county, Nova Scotia, with a view of ascertaining the 
precise geological horizon to which the strata from wh"ch the speci
m~ns were derived, belonged. " Dictyonema sociale ( var. Websteri) " 
was reported to have been found in the same beds with the fossils sent 

· for determination. 

This collection was placed in my hands by Dr. Whiteaves and a 
request was made by Mr. Fletcher for a list of the species which it con
tained, together with the determination of the horizon indicated by the 
entombed fauna. I desire to submit the following notes made in a pre
liminary examination of the obscure forms in the collection. 

LIST OF SPECIES. 
Echinodermata. 

1-0bscure and imperfectly preserved fragments of crinoid stems, 
too imperfect for identification. 

Bryozoa. 

2 3-Several species of monticuliporoids, mostly branching forms, 
which require microscopical sections before they can be iden
t ified. Better material required. 

4-Fenestella, sp. A few fragments of a species of F.enestella 
are clearly discernaule in the collection. Between four and five 
fenestrules or openings between the rows of cells occur in the 
space of five millimetres. Probably a new species. 

Bmchiopoda. 

5--0rthis-like shell, too crushed to be recognized; possibly a 
Rhipidomella. 

6-Strophomena, sp., indt. 

7 -Spir·ifer sp., several imperfect casts of a species of this genus, 
too imperfectly preserved to be identified. 

Pelecypoda. 

8-Pterinea, sp. indt. two specimens oceur m the collection 
which can be referred to this genus. They are incomplete and 
imperfectly preserved, but they exhibit strong radiating and 
con_centric lines which give to the shell a decided cancellate 
appearance and structure. Appears to belong to the same 
section as Pterinea tex tilis, var. arenaria, or a closely related 
species. 

Gasteropoda. 

9-An obscure fragment of a gasteropod whose affinities appear 
to place it near to Platyostoma, too imperfect for identficatio n. 
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Crustacea. (Trilobita and Merostomata.) 

10·-An imperfectly preserved portion of the pygidium which ap
pears to indicate the presence of a Phacops or a Hornalonotus. 

11. Pterygotus ? Two crushed and flattened sac-like bodies, which 
appear on one side of a slab of rock from the Messenger Brook, 
when examined under a lens exhibit crustacean-like structure 
whose affinities appear to place them near to the above genus. 
Close to these sac-like bodies are a large number of more or less 
regularly disposed, rounded, or at times hexagonal stl'UctureR, 
spread out on the face of the slab. These resemble the ova of 
Pterygotus such as have been figured by Dr. Henry Woodward 
in the Palreontographical Society's Memoir on the " British 
Fossil Merostomata," plate XVI, fig. 10. 

The finely pitted, and crustacean, or horuy-likA character of the 
tflst of the sac-like bodies leads me to conclude, in the absence of 
further collections and study, that they are probably examples 
of the sacs in which were enclosed the ova of a species allied to 
Pterygotus. 

The horizon indicated by the species and genera represented in this 
small collection appears to me to be somewhere in the neighbourhood of 
the base of the Devonian or the summit of the Silurian system. The 
forms are practically all marine in character, and I have not been able 
to detect any form in common between Messenger Brook fossils and 
those from the Torbrook sandstones obtained by Dr. L . W. Bailey in 
the same county some years ago. It would, however, be interesting to 
know the relation of the two series to each other in the succession of 
the geological formations of south-western Nova Scotia. The sedimenta
tion, as developed in the south-western part of Nova Scotia appears 
to be very similar to that of south-western England. From a compara
tive study recently made by the writer, he was able to correlate a nu m· 
her of geological formations in common on both sides of the Atlantic, 
both in the Silurian and Devonian systems, affording additional evi
dence of the striking parallelism which exists between the different 
members of the series, both as to their origin and condition of deposition. 

Iron ores occur associated with these fossiliferous strata, and the 
precise geological horizon of both the sandstones and the shales will 
be determined when the collections made in 1904, and those which it is 
hoped will follow in 1905, have been examined and reported upon. 
The Torbrook sandstones are definitely of Eo-Devonian age ; and it is 
not at all unlikely that the Mesaenger Brook shales are higher in the 
series. 

N.B.-Addition~l material is required from this locality-H. M, A . 
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APPENDIX III. 

Description of a species of Bythotrephis from the dark-gray calcaremts 
and indnrated ~:~lates collected by Mr. J. B. 'l'yrrell from a local,ity 
along the Unihani river·, seven miles north of Dalton's Post, Yukon 
Territory, Canada. By H. M. Ami, of the Geological Sur'Vey of 
Canada. 

BYTHOTREPHIS, Hall, 1847. 

BYTHO'I'REPHIS YUKONES IS, N. Sp. 

Descr·iption_:.This species is represented by a number of smooth, 
slender shining, fla ttened and somew4at flexuous stems or branches of 
an alga which divide into a number of branchlets given off at various 
angles, ranging from an acute angle of from 15o to 20o, to an angle of 
75o in the direction of the apex or extremity of the branch or stem. 

The largest specimen in the collection-itself a fragment-measures 
three centimetres in length, a nd one millimetre in breadth, giving off 
three branches in the space of eight millimetres. 

A smaller specimen, giving off a branch about five millimetrels from 
its distal extremity, measures one centimetre in length and is one milli
metre across also, as in t he largest specimen ; the angle formed by the 
branch and the stem proper being between seventy-five aud eighty 
degrees (75o to 80°). The extreme tips of the branches in this specimen 
are abruptly pointed. 

The twelve specimens in the collection are preserved in a matrix 
of dark-gray indurated calcareous rock as black shining stems on 
the divisional planes of stratification. The rock is traversed by 
numerous veinlets of calcite running at various angles t.o one another 
and to the stratification, but usually at right angles to the latter or 
nearly so. 

Locality and H c,rizon.-Seven miles north of Dalton's Post, U nihani 
river, Yukon district, Canada. Collected by Mr. J. B. Tyrrell, June 
27th, 1898 Lower Palreozoi~ , not unlike forms from the I"ower 
Ordovician and Cambrian of Canada, and from similar horizon in 
other parts of the world. 
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APPENDIX IV. 

Determinations of fossil plants from va1·ious localities in British 
Columbia and the North-west 'l'rm·itories, by P1·ojessor D . r. 
l'enltallow, of JlcGill University, Montreal, with notes on the 
geological horizons indicated, by H. M. Ami, Assistant Palceonto
logist, Geological Survey of Canada. 

Since the demise of Sir W illiam Dawson, of McGill University, 
tow horn most of the fossil plant remains discovered by various geologists 
in the different provinces and territories of the Dominion were wont 
to be sent for determination and study by the officers of this Depart
ment, t his work has fallen upon the shoulders of Professor Penhallow 
of McGill U niversity, who succeeded Sir Williarn Dawson in the Chair 
of Botany in that Ins·titution. 

Five collections of fossil plants were recently forwarded from the 
collections of the Geological Survey Museum to Prof. Penhallow, who, 
at Dr. Bell's request, kindly undertook to determine t he species 
represented. They include the following:-

A.-Leaves, stems of plants, seeds, fragments of cones &c., from the 
brown shales of the Diamond V ale Coal Company's property at 
Quilchena, British Columbia, collected by Dr. R. W. E lls and R. A 
A . J ohnston, 1904. 

B.-Leaves, fragments of b ranches, from the gray shales of Coal 
Gully, near Coutlee, British Columbia. These gray shales are some 
400 feet below the horizon of t he brown shales holding the abundant 
flora at Quilchena, B. C. R. W. E lls and R. A. A . • T ohnston, 1904. 

C.-From the valley of the Red Deer river, at the mouth of the 
Blind Man river, on Berry creek, and five miles below Matjiwin creek, 
North-west Territories. Collected by Mr. L. M. Lambe, 1897. 

D.-Remains of cycads, from the coal-bearing strata of 
Nest coal-fields, Michrl station, C.P.R., Bri tish Columbia. 
by J . McEVoy, 1900. 

the Crows 
Collected 

E.-Specimens collected by Mr. J. B. Tyrrell, Mining Engineer in 
Dawson City, Yukon territory, from the Nordenskiold river, 1898. 

A. 

Plants from the Diamond V ale Company's p roperty, Quilchena, 
B.O.:-

Taxodium distichum miocemtm, Heer. 
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Taxodium occidentale, Newb. 
Thuya interrupta, Newb. 
Ginkgo digitata, (Brongn.) Heer. 
Sequoia Nordenskioldii, Heer. 
Fragments of exogenous stems associated with leaves of 

Taxodium distichum. 
1'axodiwn distichum, in part. 
Fruit of Betnla heterodonta? Newb. in part. 
Pinus t?·unculus? Dawson. 
Alnites curta, Dawson. Cones. 
Populus obtrita, Dawson. 
Carpinus grand is, V nger. 
Sassafras cretaceum, n. sp. 
Ulmus speciosa, New b-
Quercus castanopsis, Newb, 
Cornus Newberryi, Hollick. 
Carya antiquorum, Newb. 
Betulct angustijolia, Newb. 
Populus polymorpha, Newb. 
Populus polymorpha, Newb. 
Thuyn. interrupta, Newb. 
Pin us trunculus 1 Dawson. 
A lnites curta, Dawson. Fragment of 
Rhamnus ? sp. 
Salix orbicularis, n . sp. 
Grass seeds. 
Picea Qttilchensis, n. sp. 
Rhamnus serrata, n. sp. 
Magnolia sp. 

HORIZON INDICATED. 

cone. 
}

Four species on 

one slab. 

The age of these br·own shales, overlying the coal-bearing strat-a of 
the Quilchena basin in the Nicola district of British Columbia, from the 
florn. determined by Professor Penhallow, would lead me to infer that 
it is referable to the Miocene Tertiary. Pop~tlus obtrita, Alnites curta, 
Carpinus grandis as well as Pinus truncul?-i-s were recorded by Sir 
William Dawson from the brown and very similar shales of the 
Similkameen valley in his paper on the fossil plants of the latter locality 
in the Transactions of the Royal So~iety of Canada for 1890. 

I have elsewhere (Trans. Roy. Soc. Can., 2nd Series, Vol. IV, Sect. 
4, 1901- 1902, p. 220) designated the strata holding the fossil plants 
described by Sir William Dawson, and the fo&sil insects by Dr. S. H. 
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Scudder, as the "Similkameen formation," and to this formation I 
would also refer the brown plant-bearing shales of the Quilchena 
coal basin, in the Nicola district of British Columbia. (Seep. 42.) 

B. 

The following specimens are from Coal Gully, near Coutlee, British 
Columbia, and were collected by Dr. R. W. Ells, and R. A. A. J ohnston, 
1904. 

Taxodiu,m distichum miocenum, Heer. 
Ficus sp. 
Ulmus sp. 
Taxodium distichum. 

HORIZON INDICATED. 

Notwithstanding the fact, as stated by Dr. Ells, that these gray 
shales are some 400 feet below the horizon of the brown shales of the 
Similkameen formation in the Quilchena coal basin, they are never
theless referable to the Miocene Tertiary. These gray strata, associated 
as they are with the coal of the area in question, have as yet furnished 
only a few specimens of fossil plants. On further examination, others 
may be obtained from these strata, that may throw new light upon the 
precise geological horizon to which they are to bn referred. Until 
such collections are available, it appears to be quite s'lfe to refer these 
gray shales to the lower portion or division of the Similkameen 
formation. 

C. 

Red Deer river valley, mouth of the Blind Man river, North-west 
Terr-itories, collected by Mr. L. M. Lambe, during his exnlorations in 
vertebrate palreontology, 1897. 

Populus obtrita, Dawson. 
Taxodium occidentale, Newb. 
Sequoia Couttsiae, Heer. 
Carya antiquorum, Newb. 
Taxodinm distichum miocenum, Heer. 
Sphenopteris Blomstrandi, Heer. 
Viburnum ovatum, Penhallow. 
i::Jphenozamites oblanceolatus, n. p. 
Osmundi tes macrophyllus, n. sp. 
Populus cuneata, Newb. 
Sequoia Couttsice? 
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Corylus Macquarrii? 
Ulintonia cblongijolia, Penhallow. 

HORIZONS INDICA'l'ED . 

The sandstones and associated strata from which these plant-remains 
were derived on the H.ed Deer river, at the mouth of the BEnd Man 
river, are referable to the Laramie, and particularly to the upper 
portion, which is of Tertiary age. This upper series in the Laramie, 
Mr. Tyrrell has designated as the Paskapoo formation. To this 
formation the above species of plants obtained by Mr. Lambe and 
determined by Prof. Penhallow, are referred except Populus cuneata 
and Sequoia Couttsice, which belong to the Beily H.iver series or forma
tion in the Uppet· Cretaceous. These two plant-remains came from (a) 
five miles below the mouth of Matjiwin creek, and (b) Berry creek 
respectively. 

D. 

Fossil plants from the coal-bearing stata o£ the Crows .Nest coal 
basin, Michel station, C.P.H.., British Columbia, collected by J. 
Me Evoy, of the Geological Survey of Canada, 1900. 

Porlozamites lanceolattts, Lindl. 
Thyrsopteris sp.-approaching very closely toT. mackiana, Heer 
Cladophlebis constricta ? N ewb. 

HORIZON INDICA'rED. 

The age of the Crows Nest coal-bearing strata has been ascribed 
by Sir William Dawson to the Kootanie series1which is generally held 
to be of J urasso-Cretaceous age. 

E. 

Nordenskiold river, Yukon territory, collected by Mr. J. B.Tyrrell, 
1898. 

Cladophledis sphenopteroides, Font. 
Cladophlebis rotundata, Font. 
Cladophlebis ? sp. 
Fragments from stipe of fern fronds, and Carpolithes. 
Various fragments from stipes and rachises of ferns. 

HORIZON INDICATED. 

The specimens from this horizon appear to indicate a Lower Cre
taceous flora not far removed from that of the Kootanie series of Sir 
William Dawson. 

The Geological Survey of Canada is under special obligations to 
Professor Penhallow for his willingness to undertake the determination 
of these various collections. 
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DEAR Sm,-I beg to submit herewith a report on Graham island, 
the most northerly of the Queen Charlotte group on the Pacific coast. 
In the work of exploration particular attention was given to the coal 
areas of the interior, which were discovered twenty years ago and 
where several large and valuable seams are disclosed. These have 
been opened at three points, known as Camp Wilson, on the north, 
Camp Robertson, near the southern part, and Camp Anthracite, at 
the southern extremity of the field. The probable extension of these 
seams was indicated as closely as possible from the data available. 

The exploration also included a boat voyage around the entire 
island, and a traverse across the central portion was made by way of 
Masset inlet, the Y akoun river and lake, and thence . by trail across 
the coal basin to Skidegate. This was done in order to ascertain the 
western limit of the coal field and the character of the Yakoun river, 
by which route it was hoped that a ready means of access to the coal 
seams might be found. 

I have the honour to be, sir, 

GEOLOGICAL SURVEY OFFICE, 
January lOth, 1906. 

16-B-ll 

Yout• obedient servant, 

R. W. ELLS. 
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REPORT 

0:\' 'fHE 

GEOLOGY OF GRAH_AM ISLAND 

QUEEN CHARLOTTE GROUP, B.O. 

BY R. W. ELLS. 

The group of the Queen Charlotte islands is situated off the west 
coast of British Columbia, and extends, roughly speaking, betweeu 
longitudes 1300 54' west, for the south part of Kunghit or Prevost 
island, and 133° 9' for the northwest part of Grahan1 island, at Fred
erick island; and in latitude between 51 o 53' and 54° 15' north. It 
comprises a number of islands of which the principal, from south to 
north, a re Prevost, Mores by, Graham and North, while, on the east 
coast of Moresby, are several others of considerable size, such as 
Burnaby, Lyell, Louise, &c. 

A report was written in 1878 on the geological features of the 
gi'Oup, by Dr. G. M. Dawson, with which was incorporated much 
information relative to the natural history, the Indians and other 
matters of general interest. Examinations were carried out bv means 
of a small schooner, and were almost entirely confined to the" e~stern 
shores of the several islands, though a trip was made into the interior · 
Jf Graham island, following the waters of Masset inlet from the north 
end. 

The portion to which the present report chiefly refers is the most 
northerly, comprising Graham island, the largest of the group, and 
North island, at its northwest angle, these two forming the most 
northwesterly portion of the Pacific seaboard of the Dominion of 
Canada. These islands lie between longitude 131 o 36' (that of Rose 
spit, the northeast point of Graham island) and 133° 9' (that of 
Frederick island, on the west coast), and in latitude between 53° 8' 
and 54° 15'. 
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The only two settlements on Graham island are the Indian villages 
of Skidegate, at the southeast extremity, and of Masset, at the north 
end. The nearest shipping ports on the mainland of British Colum
bia are Ports Simpson and Essington, the distance from Masset to the 
former in a straight line being 85 to 90 miles and from Skidegate to 
Simpson 115 miles, or to Essington 115 miles. The sailing distances 
are of course somewhat gt·eater than those given. The nearest land 
on the north is at Point Chacon in Alaska, distant about 45 miles. 

Connexion with the mainland is made by means of a steamer call
ing at Skidegate once a month and at Masset once a year, though a 
more frequent service to the latter place is contemplated. At other 
times communication is had with the ports in British Columbia by 
sailing boats of about five tons burden, known as "Columbia river 
boats," which usually have fine seagoing qualities. 

Graham island is much broader at the north end than at the south. 
Thus, from Rose point, on the northeast, to Cape Knox, at the north
west extremity, is fifty-three miles in a direct line; while from Lawn 
hill, near thfl southeast point, to the south entrance of Rennell sound, 
on the southwest coast, is only twenty-five miles across country. This 
is also p.-actically the distance between Skidegate village and Hunter 
point, at the no~·thwest entrance to Cartwl'ight sound. The distance 
between Masset village on the north and Skidegate on the south is 
about 48 miles measured directly across the island, while from the 
north end of .North island to the western entrance of Skidegate chan
nel along the west coast is about 77 miles. The area of the island, 
roughly speaking, is somewhat more than 2000 square miles. 

The northern interior of the island is accessible by water through 
Masset inlet, a deep and narrow tidal waterway, which, after a dis
tance of seventeen miles, expands into a large lake-like sheet of water, 
with a length, from east to west, of eighteen miles, Wtd a breadth 
north from the mouth of Yakoun river, which is neal the southeast 
angle, of about seven miles. On the south side of this inland lake a 
narrow passage, through which the tide rushes with great force, con
nects with another inland salt water lake known as Tsooskatli, which 
is nine miles long, one to two and a half miles wide, and contains 
many small islands. The time of high water in this inland lake is 
about four hours and a half later than at Masset harbour. 

To the north of the main expansion of Massct inlet there is a fresh 
water lake about fourteen miles long from east to west, with a maxi
mum breadth of one mile and a half, known as Iintsua lake, which 
connects with the inlet by the Ain river. All these inland lakes are 
bordered by high ranges of mountains, including many cone-shaped 
peaks. All are composed of igneous rocks, portions of which are Pre-
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Cretaceous, and part of later Tertiary age. By the Iintsua lake a 
waterway extends nearly across this part of the island, west of Masset 
inlet, a ridge of scarcely more than a mile in width separating it from 
the waters of the Pacific ocean in Kiokathli inlet, on the west coast 
ef the island. 

• 
The island affords but few good harbours. On the west coast, the 

only really good seaport, which however has never been surveyed by 
the Admiralty, is near the southern end and is known as Rennell 
·sound. It has a broad, clear entrance from the sea and extends i_nland 
.about eight to nine miles, curving, towards the inner half, to the south
ward and thus forming excellent shelter from westerly gales. It can 
be readily recognized along the shore by the presence, at its entrance, 
-of a bold hill, which rises somewhat abruptly from the beach on the 
south side to an elevation of over 1,000 feot. The inner end of this 
sound contains several islands, the largest of which was named Shields 
by Mr. vV. A. Robet·t<>on, the original discoverer of the Graham island 
coal areas; from opposite this island a trail was partially constructed 
eastward for about four miles to the shores of Yakoun lake. This lake 
at the head of Yakoun river is practically on the line of contact be
tween the coal-measure rocks of the east half of the island and the 
igneous rocks of the west coast. The trail passes over a ridge about 
600 feet high or 390 feat above the surface of the lake, as measured 
by aneroid. 

Kano inlet, sometimes called Cartwright sound, which is a few miles 
-south of Rennell sound, extends inland for about seven miles. At its 
~ntrance the width from point to point is about three miles, which, 
three miles inland, narrows to two miles. There is a cove on the south 
shore with a small island where good shelter can be obtained for fish
ing boats, though the inlet, seaward, presents no other shelter from 
westerly gales. During the past season a fishing station for halibut 
was established here by Capt. Bradford. The inner half of the inlet 
is more narrow and terminates in two small coves, that to the south
east being bordered by high-peaked mountains which reach elevations 
of 3,000 to 4,000 feet, the summits, in July, being covered with 
snow. At the northeast angle of this inlet, the shores are lower, and 
a small creek enters from the east. 

To the north of Rennell sound the inlets are small. The shores are 
uniformly rough, often with ragged ledges and good beaches are rarely 
seen. Several small islets are found near the entrance of the smaller 
indentations. The largest of these inlets, known as Kiokathli, is about 
twenty-five miles north of Rennell sound, but the entrance is bad and 
there a re ledges inside which make it dangerous for vessels in its pres
-ent unsuneyed state. Good anchorage for boats can be had in the 
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sheltered coves, but care must be exercised, owing to sunken rocks. 

There are three principal islands on the west coast, the most south 
erly being Marble island, in the westem entrance to Skidegate channel. 
Of the other two, the more southerly is known on the charts as Nesta 
or Hippo island and is ab~ut eighteen miles northwest of Rennell 
sound ; the other, Frederick island, is twenty-six miles further north, 
or fourteen miles south of Cape Knox, which forms the northwest 
angle of Graham island. Hippo island has a length from east to west 
of about two miles, is high nearest the shore and slopes gradually to 
t he west end. Shelter for small vessels can be found in the small bay 
on the east. Frederick island is somewhat similar in shape and size 
but the she-:ter is not ~o good. 

· The southern channe!, between Gmham and :Nior·esby islands, is open 
to the sea on the west, with practically no shelter except Marble island. 
On the north side of this channel, known.. originally as Cartwrigh t 
sound, are two bays; the outer one, due north from :Niarble island, 
extends inland tor a mile or more ; the other, nenr the entrance to the 
channel proper, is known as Dawson inlet anJ divides into two arms 
that extend inland for two to three miles. 

The point north of Cartwright sound or the western entrance of 
Skidegate channel is very rough with jagged ledges and reefs stretch
ing to the south-west for several miles. On Vancouver's plan, this 
is known as Hunter's point, but on Dawson's map this name is changed 
to BcJCk point, which is the name given by Vancouver to the north
west corner of 1\foresby island. The channel round the large island at 
the western entrance to Skidegate channel is partially dry, except at 
high tide, when it can be traversed by small boats only. Eastward of 
this island, Skidegate channel is also navigable for small boats only, 
and by these only at high water, owing to shallows and heavy t idal 
current~ at what is known as the E ,tst and West narrows. The shores 
are rocky and bordet·ed by high hills throughout the whole distance. 

The eastern part of this channel opens out into South bay, and thence 
it gradually widens into Skidegate harbour, at the southeast corner of 
the island. This is practically the only harbour on the south and east 
coasts of Graham island or along the north shore till Masset is reached. 

The western part of Skidegate harbour contains a number of islands,. 
some of which are of considerable size, including :Niaude, South, Lena, 
etc. Around the head or western end of the harbour, near Cowgitz, 
the land is high, rising on the north into mountains 3000 to 4000 feet 
above the sea. On the Moresby i»land side, adjacent to the south, 
similar high peaks are seen, some of which are a.pparently perpetually 
snow capped. 

The only harbours along the east coast east of Skidegate village are 
three shelters, for small boats only, at the mouths of small streams 
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and accessible only at high state of the tide. At low watee they are 
entirely dry. These are at the mouth of Tllal river about twenty-five 
miles north of Skidegate; at a small creek south of Cape Ball; and at 
a small lagoon near Cape Fife, about eight miles south of Rose point. 
Imide the bends of the creeks at these places boats can lie safely 
sheltered from east winds, but are aground at low water. On the 
north side a similar high-water shelter for boats is found in Hiellan 
creek at Tow hill, ten miles west of Rose point. In bad weather, 
therefore, boat navigation along this coast is very dangeeous and many 

•Jives have been lost in the vain attempt to reach a shelter in some one 
of these sm~tll harbours. 

Along t.he north shore, Masset and Virago sound are the only har
bours of consequence. 1'he enh-ance to the former is somewhat 
obstructed by a bar on which the water has a report.ed depth at low 
tide of three fathoms, but the position of this bar is not fixed, owing 
to heavy storms and tidal currents. In the inlet, good water extends 
all the way to the lake expansion though there at·e heavy tidal cur
rents throughout the entire seventeen miles of the narrow approach. 

At Virago sound, about twelve miles west, the entrance is some
what nauow but there is plenty of water, and once inside the points 
there is a perfect shelter and good anchorage. 

These shores are practically uncharted except in the vicinity of 
Skidegate and, to some extent, at Masset, and the charts of the west 
coast are useless for navigation. No soundings have been taken, the 
coast line is merely sketched in, and is fringed in places for some miles 
seaward by jagge:J reefs, on which the seas are constantly breaking in 
rough weather. No reliable information could be obtained as to the 
charactet· of this shore except that it was very rough, and no one could 
be found at the time of our visit who could act as pilot or who knew 
very much about this portion of the island. 

The shores of the North island also are without harbours, but shel 
ter from west winds can be found on the east side, neat• the entt·ance 
to Pan-y passage, which separates this island from Graham island. 
About nine miles farther east there is a good high-water boat harbour 
at the mouth of the Jalun river. 

In the absence of a pilot, ot· of definite information as to the featu res 
of the west coast, we had to depend upon our own resources, aided by 
a rough skekh of the Crown Land plan of the island. The one man, 
apparently, who had been around the shores with Dr. Newcombe, of 
Vi<'toria, some years before, had gone with the rest of his tribe to 
the mainland for the salmon fishing. 

The whole island is densely wooded down to the sea-beach. There 
are no roads or cleared areas in any part and the only trails are those 
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from the shOt'e of Skidegate harbour inland to the coal areas at Camps 
Robertson and Wilson, the first eight miles in length, and the second 
about the same distance farther north. The Robertson trail has been 
carried west to .the shore of Yakoun lake about three miles distant. A 
horse trail is now being made between Skidegate post-office and the 
ranch at the mouth of Tllal river about 25 miles north. Communica
tion between Masset and Skidegate settlements is made either by tra
vP-rsing the beach, a distance of over 100 n1iles, or by sail-boat 
round by Rose spit. A few horses are kept at Masset by the Indians 
and by the Hev. Charles Harrison, who has a small ranch called Del-". 
katl~t three miles east of the Indian village, while a Mr. Hodge at tht> 
Tllal has a few head of cattle and horses and a fine piece of natural 
ranch-land. These animals pick up a living on the wild grasses along 
the borders of the beaches or in glndes in the woods, while on the ranch 
lands at Masset and Tllal considerable quantities of hay are made fr·om 
the wild grass on the marsh lands along the creeks. A number of fine 
cows are also kept at these places and the Indians, both at Masset and 
Skidegate, own a quantity of cattle which run practically wild in the 
woods for a good paet of the year. 

In the northeast part of the island, towards Rose point and in t·ear 
of Cape Fife, there is also a considerable herd of wild cattle, which are 
now being hunted down for the sake of the meat, which is taken 
to Port Simpson or to one of the Alaskan ports for sale. This herd 
was reported as very lat·ge, but from close inquiries, it appears that the 
number of animals at present in this part of the island in a wild state 
is probably under one hundred. 

Owing to the generally dense forest, ranching can be carried on, 
with any chance of succesR, only at widely separated point~. ·with 
the exception of the above named, no other attempts have yet been 
made at ranching on Graham Island, though on the adjacent island, 
(Mores by) at Spit point across from Skidegate, a ranch of large size has 
quite recently been started under favourable conditions. Owing to the 
fact that severe winter weather never visits these islands, the stock can 
be kept in the open all the year round. 

The islands of the Queen Charlotte group held, some thirty years 
ago, a large Indian population, variously stated at from 5,000 to 7,000 
persons (Haidas), who were scattered in villages along the entire coast 
line. This number has gradually decreased-through sickness or 
removal-and the number o£ persons in this group is now reported to 
be about 700. Gradually, also, the entire Indian population hag 
removed fl'om the once widely separated villages, the remains of which 
can still be seen at many places, until they are all now concentrated 
at. the Yillage of lVIasset at the north end of Graham island, and 
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at Skidegate at the south end. At both places the Indians are com
fortably sit uated, having good houses and boats, a co-operative store 
and a factory for the manufacture of dog-fish oil under their own con
trol and management (the last two industries being located at Skide
gate), while there is another factory, usually known as the oil-works, 
located at Skidegate post-office, two miles west of the Indian village, 
where employment can also be had, if desired. In point of comfort 
and physical well-being, the Indians of this island appear to be very 
fortunate. They are also quite musical and there is a good brass band, 
entirely managed by themselves, in each village. During the summer 
months--from the middle of June to the middle or end of August
the island is practically deserted by the Indians, the whole population 
migrating to the mainland of British Columbia, where they are 
employed in the numerous salmon canneries that abound along the 
coast from the Portland canal south to the Fraser river. In ordinary 
seasons, the earnings for this time are suffieient for the family 's com
fort and support for the rest of the year, so that, with the exception of 
providing what few fish are required for home consumption, there 
appears to be but small incentive for hard physical work. 

During the winter months certain members of the tribe engage in 
hunting, principally the bear, which appeared to be quite numerous, 
especially in the country around the Yakoun river and lake, and in 
t he southern half of the island. Of other large animals there appears 
to be a scarcity, though the Rev. Charles Harrison of Masset asserts 
t hat caribou have been found in the country adjacent to Virago sound. 
As very few white persons have ever attempted to penetrate the dense 
forest of the interior the presence of this animal might easily escape 
notice. During our boat journey along the north shore, west of Vir
ago sound, several forms, like deer, were observed feeding along the 
beach. It was supposed at the time that these might be wild cattle, 
but as the . herd of these is, so far as known, confined to the area east 
of Mas~et inlet, and as 110 trace of them has been reported from this 
part of the island, it is quite possible that t he animals seen may have 
been deer. Our boat was, at the t ime, too far from the land to 
definitely determine this point. 

The forest growth is remarkable in several ways. Apart from its 
dense charactet·, the trees are often very large, reaching, in some cases, 
a circumference of thirty feet, with a height of 250 to 300 feet. 
According to Buli. No. 21 (U.S. Dept. of Agriculture, Washington,) 
North American fauna, 1901, Osgood, the principal species of trees 
which occur in the island are the Sitka spruce (Picea sitchensis) , the 
Western hemlock ( 1's1tga hetm·ophylla ), the alpine hemlock ( 1'suga 
mertensiana ), t he Giant cedar ( Thuja plicata ), t he yellow cedar 
(Chamrecyparis nootkatensis), the northwest coast pine (Pimts con-
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tm·ta) and the Pacific yew (Tax1ts brevifolia). In addition to these, 
the alder (Alnur; oregonia) grows to a large size, often having a dia
meter of from 12 to 20 inches, ot· even larger; the willow (Salix 
scouleriana), is often of fair size, and the Oregon crab-apple (pyrus 
rivltla1·is ), grows along some of the inland streams and also on the 
beaches, and forms a great impediment to travel, owing to its spiky or 
thorny character. 

Among berries, the most abundant seen by us were the Sallal ( Gaid
thet·ia shallon), the Salmon berry (Rubus spectabilis), especially plenti
ful and laden with large yellow and red berries, the Elderberry (Sambu
cns racemosus), the Dogwood (Cormts occidentalis), Honeysuckle (Loni
cera involucmta), and the wild currant (Ribes) . Throughout the forest, 
progress is greatly impeded by thickets of Sallals and Salmon berry, by 
a thick growth of the Devil's club (Echinopanax hon idum), and by 
large quantities of the rank skunk cabbage (Lysichiton lcamtschatcense), 
tlte fleshy succulent roots of which are a favourite food of the bears, and 
whose leaves sometimes measure three feet in length by eighteen inches 
in breadth. The great amount of moisture which prevails for a large 
part of the year develops an abundant undergrowth of shrubs and 
ferns, that often occur in great clustering bunches and are almost 
impossible to penetrate. Through many centuries of decay large num
bers of huge trees have become imbedded in the soil which is probably 
largely composed of decayed vegetation; the usually very rough ground 
surface is often covered with large prostrate tree-trunks from five to 
eight feet in diameter, which lie in all directions and are thus practically 
impassible. Upon these fallen trunks, numerous examples of wonder
ful forest growth are seen in the presence of large cedars or other trees 
which grow entirely from the upper surface of the fallen timber, the 
huge roots of the latter growth clasping the trunk beneath. The 
newer tree sometimes has a diameter of four to six feet and a height 
of 200 feet; the prostrate log, when cut into, is in many cases, appar
ently quite sound in spite of the long interval that must have elapsed 
during the growth of the newer tree. 

The whole of the island west of Masset inlet in the northern half, 
and a line drawn through the valley of the Yakoun river and lake and 
thence to the shore of Skidegate harbour east of Slate Chuck creek, 
is occupied by igneous rocks, and is exceedingly rough, with many 
mountains, whose peaks rise to elevations of 2,000 to 5,000 feet above 
the sea. Some of these are cone-shaped and snow can be seen in their 
summits for the greater part of the year. These hills are all densely 
wooded, except where occasional patches of heath appear along the 
sides on their upper portions. It may easily be imagined that the 
whole of the country in this direction is exceedingly hard to traverse 
or to prospect. 
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East of the line referred to through the centre of the island the 
surface is comparatively low, and over large portions quite level. 
Forest fires have destroyed much of the original timber growth, more 
especially throughout the eastern part, but the second growth is dense 
eYerywhere. There are no tracts of clear land, but extensive swamps 
are found. Several comparatively low ridges are seen in the nort heast 
corner of the island which extend southerly from Tow hill and in rear 
of Cape Fife, and these may represent masses of igneous rocks of which 
however no defini te statement can be made owing to the absence of 
outcrops in that area; but masses of basaltic rock of the later Ter
tiary age, in places columnar in character, are found at Tow hill on t.he 
north and at Lawn hill on the southeast coast. To the north of 
Skidegate high ridges are seen, which, according to the chart, reach a 
height of 1,400 feet. These are in part igneous and in part a conglo
merate. 

The exposed rocks of this eastern area are generally sandstone and 
shale of Cretaceous and Tertiary age. Rock outcrops are seldom seen 
except on a few of the streams in the southern part of the island, while 
merely surface exposures are rarely visible owing to the thickness of 
the soil covering. Some of the streams cut deep channels, but the 
banks are us·ually of sand and gravel with occasional thick beds of 
clay. These streams are difficult to traverse owing to the quantity of 
drift tree trunks and the abundance of boulders, which make walking 
very dangerous. In the Yakoun river the drift trees render the stream 
impassable for long distances and in places entirely choke up the 
channel. 

The literature relating to the island may be briefly stated. It has 
been reviewed by Dr. J. F. Whiteaves in his Report on Mesozoic Fos
sils, 1876, and later by Dr. G. M. Dawson, (Rep. 1878-79, pp 8 to 14.) 
It extends from the expedition under Juan Perez in 177 4 down to 
Pender's survey of Skidegate inlet in the "Hecate" in 1866. On the 
part of the Geological Survey, Mr. James Richardson, in 1872, paid a 
visit to the south ~;ide of Graham island, and examined the deposit of 
anthracite at the west end of Skidegate harbour, known as the Cow
gitz mine, t he report on which is contained in the volume for 1872-
73. In 1878, Dr. G. M. Dawson, in the small schooner "Wanderer" 
of 20 tons, examined the eastern shores of the several islands in the 
gl'oup as far as North island, and also the inland waters of Masset 
i{llet. The western shores were not, however, visited on this t rip. 
The repor t on this expedition will be found in the Annual volume 
for 1878-79. 

Various papers relating to the Archaeology and Natural history of 
t he islands have appeared from t ime to time between the years 1868 
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and 1901. Among the excursions undertaken for this pu rpose Dr. 
C. F . N ewcomb made two voyages in 1895 and 1897, with reference 
principally to archaeological researches among the H aida Indians. 
Collections of fossils were made from a number of places, and 
have helped to more definitely settle the age of the sedimentary 
rocks of Graham island, though collections had previously been made 
by Mr. R ichardson and by Dr. Dawson. These collections are all 
from points along the shores. 

'rhe interior of the island was however almost entirely unexplored, 
the only information relat.ive to it being obtained from the brief t rip 
of Dr. Dawson in 1878. In 1885 Mr. vV. A. Robertson, of Victoria, 
while making an exploration on behalf of the Provincial Government 
in connexion with the timber resources of the island, ascended the 
Yakoun river to the lake at its head. Thence, crossing the country 
he reached the harbour of Skidegate a t the mouth of the Honna river. 
In this trip, while examining some of the small streams to t he east of 
the Yakoun, pieces of bituminous coal of excellent quality were 
observed, and on tracing these upward to their source a seam of large 
size was discovered which was afterward opened up to some extent 
along the outcrop and is known as the "Wilson seam." Farther to 
the south dt·ift coal was also seen on the east branch of t he Yakoun 
which flows into the main stream a short distance below its exit from 
the north end of the lake. Tracing these pieces to their source, an
other large and valuable deposit was disclosed, situated about three 
miles east of Yakoun lake and some eight miles inland from the mouth of 
the Honna. This outcrop was subsequently styled the Robertson seam
after its discoverer. This seam has also been opened up along the 
outcrop for a short distance, under the direction of several mining 
engineers who have visited the locality at different times in the inter
est of the owners. 

Owing to the desirability of ascertaining something definite, if 
possible, as to the structure of this coal field, it was decided early in 
1905, by the Acting Director of the Geological Survey, to send a party 
to Graham island for that purpose. In the carrying out of this work 
an examination was made of the interior as far as was possible, and of 
the entire shore line, starting from Skidegate and going west through 
the boat channel which separates Graham from Moresby islands, and 
thence by the west coast to the north end of North island. From this 
point the north shore was examined, including the harbour of 
Virago sound where lignite had been reported as occurring. A 
trip was taken inland to the heads of the several lake expansions. 
At Masset inlet the party divided. My assistant, with one man, 
ascended the Yakoun river to the lake, partly by small canoe and 
partly on foot through the woods, whence they followed the t rail 
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to Robertson Camp and thence out to Skidegate by way of the H onna 
trail. This was a very difficult trip, owing to the low state of ~he 

water in the river, and the number and extent of the log-jams which 
compelled them to abandon the canoe before the lake was reached. 

Re~urning with the boat to the mouth of the inlet the coast was 
followed to Rose point, where much difficulty was experienced in 
rounding Rose spit and where one boat was lost owing to heavy seas. 
A gale from the west also detained the party for ten days at ·Tow 
hill. Thence the shore was followed south to Sk,idegate. 

The joumey around the coast was made by means of a Columbia 
river fishing-boat having a length of 25 feet over all, by seven feet 
beam. 'l'hese boats are fitted with centre-boards and carry a mainsail 
and jib. They are usually very seaworthy and are fairly easily handled 
in calm weather, being arranged for four oars. The carrying capacity 
is about five tons. 

Thi::; plan of exploration, the best that could be had at that time, 
is far from satisfactory on a coast like that of British Columbia, 
abounding in deep fiords, strong tidal currents, and subjec~ to long inter
vals of calm weather, alternating with heavy gales. The necessity of 
seeking a safe shelter every night, especially along an uncharted 
coast, without a pilot familiar with the shores, involved a certain 
amount of anxiety, especially when on the west and north coast, where 
the danger from heavy westerly or northerly gales is great, owing to 
the scarcity of sheltered coves or harbours. For this kind of explora
tion, a good staunch gasoline or steam launch is almost necessary, 
\yould obviate ~any exasperating delays, and, on the whole, would be 
more economical-to say nothing of the more important element of 
safety-than the ordinary sailing craft. 

The rivers on the islands are few and, generally, of small size. 
The Yakoun is the largest, connecting Yakoun lake in the southwest 
part of the island with the head of Masset inlet. This river has a 
length of about eighteen miles in a direct line, though, with the 
windings in its course, the actual length is probably not far from 
twenty-five miles. It flows, largely, through banks of sand or clay for 
the lower half of its course, but several rock ledges outcrop in the up
per portion. No detailed survey of this stream had ever been made 
and but little information could be obtained as to its character, beyond 
the fact that in spite of considerable obstruction in the channel, due 
to drift logs, it had been ascended, at certain stages of water, in 
small canoes. A compass survey was made by my assistant during 
the latter part of •J uly, the distances being determined by pacing 
where possible or by estimation where pacing was impracticable. The 
water was very low, and the canoe could not be taken to the lake, but 
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the several log-jams were located, and measured, and the positions of 
the shallows were fixed. The log jams in the river are over thirty in 
number, some of large dimensions. 

The first jams were found about two miles from the mouth of the 
stream and, in the next stretch of two miles, ten jams were located, 
including several logs with diameters of from 12 to 30 inches. The 
next three miles were comparatively free from logs, but the stream wa,s 
very shallow, with banks of clay and sand. Jams are frequent in the 
next three miles, ten being seen, several of which were marked as 
" bad," with drift logs up to 60 inches in diameter. In the next six 
miles, up stream, these jams are comparatively rare; occasional ledges 
of sandstone outcrop, cutting in places directly across the river. In 
the next stretch of three miles there are ten log jams, several of which 
are very bad, to .;,,ithin about four miles of t~e foot of the lake where 
it was found necessa.ry to leave the canoe, the last distance to the lake 
being almost clear, with the exception of one large jam. For a couple of 
miles there is dead water below the outlet. At about six miles below the 
lake, the stream flows through a cha.nnel cut in the sandstone for a 
distance of about half a mile, the passage being from 12 to 20 feet in 
width. 

Many of these jams are very old and solid, the lower trees being 
partially buried in the sand. At a high stage of water some of them 
would be covered sufficiently to pass boats of two to three feet draft, 
but the greater part would have to be removed to obtain a passage 
for small boats from salt water to the lake. They could, however, 
quite readily be removed by proper appliances, when the water in 
the river is high by means of a small steam engine, a tug or 
steam scow and dynamite for the large logs. Besides the log jams, 
the number of shallows in the stream would seriously interfere 
with navigation except in high water stages. 

Owing to the generally low condition of the banks and the almost 
impenetrable tangle of roots, small bush and rank vegetation, it is 
almost impossible to traverse this part of the country dming the sum
mer months, the water in time of flood being dammed back and 
spreading through the surrounding flat count,ry in small and swa ·11py 
channels, .which in time also become choked with drift wood and form 
an impassable jungle. 

The importance of this stream as a means of inland communication 
is however very considerable. In any attempt to work the coal seams, 
especially at the Wilson camp, the facilities of transport by this route
if it could be rendered navigable-would be much greater than by 
trails cut from Skidegate, a distance of seventeen miles. ·with the 
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jams removed and the shallows dredged at the worst points it 
would be possible to take up light draft stern wheel boats or scows as 
far as the mouth of vVilson creek, which is only a mile from the outcrop 
of the coal; or to the lake itself, where the east branch of the Yakoun 
comes in and where boring operations should be carried on in the 
valley of this stream to the north of the Robertson camp outcrops. In 
this way, also, machinery for sawmills, which will be very necessary 
for all contemplated mining operations, can be placed on the ground 
in the vicinity of both camps with comparative ease. 

GE~ERAL GEOLOGY. 

The formations found on Graham island may be considered under 
four heads :-

I. Post Tertiary; including sands, gravels, and clays, the latter often 
holding marine shells and pieces of lignite. 

II. Tertiary; comprising shales, sandstone and conglomerate with 
beds of lignite, fossiliferous. 

Ill. Cretaceous; shales, sandstone and conglomerate, with thin lime
stones, and with large deposits of bituminous coal which sometimes 
passes into anthracite; also fossiliferous. 

IV. Igneous rocks comprising Pre-Cretaceous and later Tertiary. 

POST- TERTIARY. 

The general aspect of the sands, clays and gravels has been well 
described in the Report by Dr. G. M. Dawson, 1878-79, and lists of 
fossils collected from them at different points have been given. It 
will be necessary therefore merely to give briefly the leading features 
relating to the formation. 

Along the east and north coasts the surface deposits of clays and 
sands are best exposed. The south and west coasts are rocky and 
generally rough, with high hills rising almost from the sea shore and the 
Post-Tertiary deposits, if ever deposited, have been largely removed. 

Along the east and north shores, which are low, rock outcrops are 
rarely seen east of the entrance to Masset inlet. Along this pQ.rt of 
the coast, sands and gravels abound, and are frequently underlaid by 
a hard tough bluish-grey clay, which at a distance resembles Q. hard 
grey sandstone and from the lower part of which collections of marine 
shells were made by Dr. G. M. Dawson in 1878, and were determined 
by Dr. J . F. Whiteaves. 

These beds of clay and sand are exposed at a number of places, not 
only along the shore line but in the interior. Their distribution has 
been wide-spread. Among places where their relations can be well 
studied may be mentioned the following :-

16-B-2~ 
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The shore north of Lawn point; Cape Ball and for several miles 
north ; the entr~nce to Masset inlet, opposite the village ; the east 
shore of the inlet at W atoon river, eleven miles above the village ; at 
Echinus point about two miles west of the mouth of Yakoun river on 
the south side of the Masset inlet expansion; the Mamin river, (a 
small stream flowing into the inner Masset expansion known as Tsoo
skatli); on the north shore at Mary point juet outside the narrows 
of Virago sound; the shore inside, opposite the old Kung Indian vil
lage ; and at Lignite brook on the east side of N ad en harbour. 

At all these places, the characters of the deposits are practically the 
same. A section made of the occurrence at Mary point gives in des
cending order :-

Sandy layers, upper shell bed . . . . . . . . . . . . 3 ft. 
Sands with pebbles having the aspect of a 

well solidified conglomerate. . . . . . . . . . . . . 5 " 
Stiff grey clay, with pieces of lignite and 

thick deposits of shells many of which are 
of large size. . . . . . . . . . . . . . . . . . . . . . . . . . 3 " 

Beach with lignite pieces. 

Among the species of shells found in these deposits those collected 
at W atoun nver, in Ma~set inlet, may be given as fairly representing 
those found elsewhere. They include 

Hemathyris psittacea, Lim. 

Modiolaria Nigra, Grey. 

Saxicava rugosa, Lamarck. 

Puncturella galeata, Gould. 

Balanus? 

A very common shell at most of these places is the large variety 
of the clam, still found in great quantities and used for food, known 
as Schizochcerus Nuttalli, some specimens of which meaPure seven 
inches by five. 

An interesting feature in these clays is the frequent occurrence of 
lignite. The quantity observed is usually small, and from the decay 
of the banks it is often picked up along the shore, leading to the sup
position on the part of some people that its presence in such places 
may indicate the occurrence of beds of this material in workable 
quantities. In no case where seen is this indicated by the conditions 
of deposit. The largest pieces found were on the bank of a small 
creek on the south side of Masset inlet opposite the Indian village, 
where the lignite occurs in pieces up to four or five feet long and with 
a thickness of several inches. It is of very inferior quality and unsuit
able for fuel. The occurrence at Lignite brook, in N ad en Harbour, is 
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similar, but the amount of observed lignite is much less, the pieces 
being merely fragments picked up on the beach. At neitht>r of these 
places are any sedimentary rocks other than clay exposed. 

At the outcrop on Manin river, which is the most inland location 
observed, the following fossils, taken from Dr. Dawson's list occur; 
(Rep. 1878-79, p. 95 B.):-

Macoma nasuta, Com·ad. 

Saxidoma squalidus, Desh. 

Tapes staminea, Com·ad. 

Lucina filosa, Stimpson. 

At the locality on Naden nver which enters the h~ad of Naden 
harbour (Virago sound) the following species were observed in a bank 
about fifteen feet high:-

From the lower part of the bank :

Saxidomus squalid~bs, Desh. 

Tapes staminea, Com·ad. 

~.facoma sp. 

Nassa mendica, Gould. 

Cryptobmnchia concentrica, Midd. ( Lepeta coecoides, Cpr.) 

Tornatina eximia, Baird. 

Littorina Sitchana, Phil. 

From the uppet· part of the bank the following were obtained:

Saxidomus sqnalidus, Desh. 

Tapes staminea, Conrad. 

Cardi1tm N~bttalli, Conrad. 

PurpU?·a crispata, Chemn. 

The country east of Masset inlet is usually low, or broken with 
occaswnal ridges of no great elevation. It is largely drift-covered, and 
rock outcrops are practically unknown. Even the streams, which are 
short, are cut in sand and gravel, so far as they have been examined. 
On the north shore, from Masset to Rose point there is nothing but 
sand, gravel and b.mlders with the exception of the rock outcrops at 
Tow hill, and at two places between this point and the entrance to the 
inlet. The sands are often blown into great ridges which have invaded 
the edge of the forest growth that skirts the shore. Along the por 
tion between the mouth of Hiellaon river, at Tow hill, and Rose point, 
the uppet· part "of the beach is composed of gt·eat quantities of rounded 
pebbles, mostly of igneous rocks, while the outer portion of the point 
consists of great masses of blown sand or dunes. These dunes continue 
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south from Rose point on the east side fot• several miles, and, with 
the exception of the clay outcrops already noted near Lawn hill and 
Cape Ball, the sandy character predominates. Between these two 
places, there are great quantities of boulders ·which extend seaward 
for some distance and have to be guarded against in boat navigation 
at low water. At the high-water harbour of Cape Fife, where a shelter 
for boats is formed by a projecting gravel bar, which extends north
ward parallel to the coast for several hundred yards, the banks are 
stratified sand and gravel which overlie clays containing layers of 
pebbles and, in places, shell beds, to a height of ten feet above high
water mark. A small lake close to the shore at this place is partly 
surrounded by a stratum of peat which overlies the sand and gravel. 

This portion of the coast has assumed some importaf!.ce ill recent 
years owing to the presence of gold-bearing black sands that extend 
southward from the vicinity of Cape Fife. They were traced in this 
direction nearly to Lawn hill. During the past season (1905) anum
ber of mining claims were taken up along the shore near the former 
place, and it is proposed to erect a washing plant for the extraction of 
the gold. The original source of the metal is unknown, but the present 
accumulation of the black and ruby sands is evidently due to the de
struction of the sand banks along the shore and not from any rocks in 
place. The thickness of the sands, so far as could be ascertained, did 
not appear to be great. 

Rose point, which terminates seaward in Rose spit, is one of the 
most dangerous places, as regards navigation, on the whole island. 
The sand dunes on the former extend· northward for some miles 
and form a long area of shallows upon which, in any but a south 
wind, tremendous seas occur. There are occasional gaps in the sand 
of the spit, through which boats can pass at certain stages of the tide 
in calm weather, but at other times boats and canoes rarely make the 
attempt and much delay is often experienced before a safe passage can 
be effected. During our trip round this point we were delayed fqr ten 
days in the high-water harbour at Tow hill owing to the impossibility 
of launching a boat in the surf that broke all along the shore, and-many 
lives have been lost in the attempt to round the spit, or through being 
caught in heavy weather on this part of the coast. 

Indications of ice movement were observed at only one place around 
the island. On the shore two miles west of Skidegate post office stri::e 
were seen having a direction of N. 40o E. or in the line of Skidegate 
channel, the result probably of local ice movement from the high hills 
to the west. 



ELLS GRAHAM ISLAND 23 u 

TER'l'IARY. 

The Tertiary rocks of Graham island are divisible into two parts, 
viz.: the sedimentary, comprising sandstones, shales and conglomerates, 
with occasional beds of lignite; and the igneous, which form a large 
part of the western coast north of Rennell sound, and are exposed at 
intervals along the north shore, west of Masset inlet. The rocks of 
the second division will be discussed under the head of Igneous. 

The general distribution of the Tertiary fediments must be, to some 
extent, inferred. So great is the mantle of drift, and so extensive the 
forest growth, that rock outcrops are rarely seen. From the evidence 
obtainable it would appear that the part of the island east of a line 
drawn from a point a short distance east of the Indian village of 
Skidegate, across country to near the village of Masset, is underlaid by 
these rocks, outcrops of which are seen at Chinookundl brook, between 
Skidegate and Lawn hill on the south, and at Skonun point, about four 
or five miles east of J\IIasset entrance. These rocks are also seen on 
the north shore of Tow hill, underlying the trap rocks which form that 
headland, and on the shore of Yakan . point, two miles west. On the 
east coast no rock exposures are seen, with the exception of those in 
the brook just mentioned and the igneous mass of Lawn hill ; but, 
from the fact that pieces of lignit-e, which may be torn by storms from 
beds which lie out to sea, are frequently seen along this shore, it is 
possible that a portion of the wide passage between this i~land and the 
group of islands lying along the British Columbia coast is underlaid 
by the Tertiary sandstones and coals. 

The character of the sandstones belonging to this formation eau be 
well ~een at the points on the north shore east of Masset. Thus, at 
Yakan point, two miles west of Tow hill, the rocks are generally coarse 
greyish quartzose grits, having ft calcareous cement and holding scat
tered pebbles. They show much false bedding and irregularity of 
deposition, so that the ex!1ct dip of the formation at this point cannot 
be accurately determined. 

Thin beds of shale also occur, both grey and blackish, on the whole 
similar to those seen at Skonun point to the west, except that no lig
nite is seen here; as a whole, however, the rocks are quite distinct 
from those of the Cretaceous as exposed along the Skidegate shore and 
about the Honna river. The sandstones are often perforated by holes, 
apparently the work of rock borers. 

The outcrops at Skonun point, about five miles east of the en
trance to Masset inlet, are mostly of a grey grit with ba.nds of shale 
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and conglomerate. Certain bands contain fo>~sil shells in abundance, 
and plant stems occ~r in t he shales. 'l'he rocks a re seen in two ledges 
situated about a fourth of a mile apart and located on the beach at 
about half tide. At the more westerly the dip is N. 75' E. < 15' , but in 
the more easterly this dip swings round to N. 40' W. < 25°. The sand
stone here carries a bed of lignite of fairly good quality at the surface 
though as the outcrop is seen only at low water but little can be said 
as to its actual value, and no analysis has been made. The thickness 
of the lignite varies at different points, but at one place is at least four 
feet. The bed dips nor·thward and if the formation is regular should 
not reappear inland, but from the statement of the R ev. Charles Har
rison of Masset, that lignite occurs in the fiat country south of the 
beach at this place, it is possible that other deposits exist or that the 
bed seen on the beach is repeated by a fault, of which nothing definite 
can now be asserted owing to the absence of rock exposures. 

The matter could be tested at small expense by hand boring as 
the place is easy of access from Mr. Harrison's farm, and the whole 
country in this direction is low. 

The four-foot bed continues along the shore for several hundred 
yards with a course of N. 65o E .,. the average dip of this portion being 
N. 25° vV. < 30°. At the most easterly point of the outcrop the dip 
changes, through gradual curving of the strata, to N. 50° W. < 15' -20°. 

Under the mass of Tow hill, which stands at the west side of the 
mouth of Hiellen river, there is at low water a good outcrop of shales, 
the position below the mass of igneous rock which forms the hill being 
well seen. These shales are brown and grey and are directly capped 
by the bedded trap, the surface of the shales appearing as if denuded 
before the trap overflow. They are somewhat altered along the con
tact, the reddish tint being changed to grey with a hardening of the 
contact layers. Ten feet west of the direct capping of the trap the 
shales become almost black and contain a thin band of greyish sand
stone and a conglomerate made up of pebbles of volcanic rock in a 
gritty paste, interbedded with which there is a thin sheet of black 
diabase. 

Inland, these rocks have not been recognized, except by Dr. Vaw
son at a point on the Mamin river near the extreme head of the Inlet 
and a short distance west of the Yakoun river. Here, a thin deposit 
of fine-grained argillaceous shale occurs, resting on basaltic rocks and 
holding thin layers of lignite of no economic importance. The shale 
has a tufaceous character and holds obscure impressions of plants, 
among which a coniferous twig was recognized. It was impossible for 
the writer to visit this place, but from their character, as descdbed by 
.Dr. Dawson, these rocks somewhat resemble the lowest beds seen on 
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the Coldwater river in the Nicola valley, which are also of Tertia ry 
age. Similar lignitic occurrences were repor ted, though not seen, in 
the a rea south of Yakoun lake, but these, also, can be of no economic 
importance. 

The rocks of Chinookunrll brook, north of Skidegate village, as 
described by Dr. Dawson are" hard thin-bedded arenaceous clays, grey 
in colour, and frequently with bedding planes covered with shining 
micaceous particles. There are also hard coarse sandy beds and clayey 
gravels, holding well rounded pebbles, associated with argillaceous 
lignite, and including trunks and branches of trees which are convert
ed into coal-black lignite though still retaining their woody tex ture. 
The beds on the whole appear to be nflarly or quite horizontal. " The 
description of these beds somewhat re:>embles that of the Post-Tertiary 
deposits already described at different points along the coast. 

With the exception of the ledges seen on the coast east of Mac;;set 
the Tertiary rocks showed but small signs of organic remains. The 
collections made in 1878 by Dr. Dawson apparently comprised most of 
the species obtainable at this place, and may here be repeated. 'Ilhe 
determinations were made by Dr. J. F. Whiteaves and are as fol
lows:- (Rep. Prog. 1878-79, p 87, B.) 

Gastm·opoda. 

Mangelia? sp. indt. One worn specimen. 

Nassa, sp. U nlike any of the living species on the N.W. coast. 

Lunatia ? sp. Te~t exfoliated. 

T1·ochita or Galen~s. Test e~foliated. 

Crypta adunca, Sby. One specimen; undistinguishable from the 
living species. Mr. Gabb (Pal. Cal., vol. 2, p. 82) says that this 
shell occurs in the Pliocene and Post Pliocene of California. 

Lamellibranchiata. 

Solen, sp. One fragment of a large species. 

Siliqua, possibly the young of S . patula, Dixon. Two examples. 

Standella. Very like S . planulata, Con., and S. falcata, Gld., 
but smaller than either. Several specimens . 

.~.lfacoma nasuta, Conrad. Two or three specimens. According 
to Gabb (Pal. Cal., vol. 2, p. 93) this recent species occurs 
aho in the Upper :Miocene, Pliocene and Post Pliocene of 
California. 

Mercenaria. Mr. W. H. Dall thinks this shell is closely related 
to his M. Kennicotti, from Alaska. 
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Chione, sp. indt. Two specimens. 

'l'apes stctminea, Conrad. The most abundant shell in the collec
tion. It is abundant, in a living state, on the N . \V. coast, 
and Mr. Gabb says that in California it is found in the Post 
Pliocene, Pliocene and Miocene. 

Saxidomus. Species undistinguishable. The outer layer of all 
the specimens, which are not numerous, is entirely 3xfoliated. 

Cardium. One exfoliated valve. Appears to resemble C. islan
dicum. 

Cardium. Several valves of a species which may be referred to 
C. blanium, Gld . 

.Ar·ca micr-odontct, Conrad. An extinct species, found so far only 
in the Miocene and Pliocene of California. Two specimens. 

Axincea. Possibly a form of A. patltlct, Conrad, but barely dis
tinguishable from the smooth form (var. Subobsoleta, Carpen
ter) of the living A. septent1·ionalis, Middendorf, of the N.W. 
coast. Four single valves. 

THE CRETACEOUS OR COAL-BEARING ROCKS. 

The Cretaceous rocks of the island comprise a considerable thick
ness of shale, sandstone and conglomemte with thin limestone bands, 
the measurement of which, in the faulted condition of much of the 
strata and the absence of good sections, it is difficult to calculate . 

. The Cretaceous rocks have an exposed breadth along the north shore of 
Skidegate harbout· of about ten miles, namely, from the point west of 
Skidegate post office, or what is known as the oil works, to the old 
Cowgitz anthracite mine. 

Northward, they extend along the eastern flank of the mountain 
range, composed of pre-existing igneous rocks, probably to the mouth 
of Masset inlet, where the village of Masset is situated ; but since the 
greater portion of this area is covered with timber and soil, and expo 
sures are almost entirely absent, the exact line of demarcation cannot 
be definitely determined beyond the fact that they do not appear to 
occur west of Masset inlet, with the exception of a small outlier near 
the south end of North island, at the extreme northwest corner of 
Graham island. The most northerly outcrops of this formation seen 
in the interior of the island were certain exposures of sandstone on 
the Yakoun river, about mid way betwAen the lake at the head and 
the upper end of the inlet; and of sandstone and conglomerate at the 
mouth of the N adu river, which enters the inlet about twelve miles 
from the village of l\'Iasset. Similar exposures are also seen in the 
channel east of the large island about one mile south of the N adu. 
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These outcrops help to fix the western limit of the formation, since 
the rocks bordering the inlet on the west are apparently all of igneous 
origin. 

The rocks of the Skidegate shore were described in 1872 by .Mr. 
James Richardson, when he visited the Cowgitz mine on behalf of 
the Geological Survey, and later, (1878) by I)r. G. M. Dawson. Large 
collections of fossils were made by both parties, and were supple
mented (1895-97) by Dr. C. F. Newcomb. These collections were 
examined by Dr. J. F. Whiteaves, and the results of his work were 
published in several bulletins on "Mesozoic fossils" from 1876 to 
1900. 

At Skidegate village, there is a large area of igneous rocks compris
ing diabase, felsite, agglomerate, etc, which have been described by t>r. 
G . . \1. Dawson as older than the Cretaceous. These rocks extend from 
the point northeast of the Indian village as far west as the point beyond 
the oil-works at the post-office, a distance along the shore of about 
three miles. These are probably the oldest rocks on the island, unless 
we except certain small areas of sandstones, shale and limestone which 
occur on several islands in Skidegate harbour, and also near the west. 
entrance of Skidegate chaunel. These may be of Triassic age. 

The structure of the sandstone, shale and conglomerate, which are 
the rocks of the Cretaceous formation along the coast west of the oil
works point, is quite simple. These rocks lie in the form of two syn
clines, separated near the mouth of the Honna rivet· by a low anticline 
which extends from the shore northwest up the valley of that stream. 
The lower beds which rest on the igneous rocks on the east side of this 
basin are somewhat coarse sandstones with interstratified beds of shale, 
generally greyish, but sometimes blackish-grey. The sandy beds con
tain scattered pebbles of igneous rocks, sometimes of large size, mostly 
of a fine-grained diabase. The dip of the sediments for several miles 
is about S. 30o W. < 20" 30°. Ribbed shells, (Inocentmus) are found in 
some of the beds, and the lists of fossils collected at different times 
will be found in M esozoic Fossils, vol. I, pt. IV, 1900, pp. 305-07, by 
Dr. J. F. Whiteaves. Owing to the general strike of the bed8 in the 
eastern part of the shore section almost directly across the beach, and 
the unequal weathering of the shales and hard beds, this pat·t of the 
shore is somewhat rough; but going west the sandy beds gradually 
decrease, and shales with occasional bands of ochreous dolomite come 
in and extend beyond the mouth of the Honna 'river. The dip of 
these beds, for a mile or more west of Maple island, is west, or varies 
a few degrees to the north or south, at angles of five to ten degrPes. 
Approaching the small point a quarter of a mile east of the Honna 
the dip gradually inclines to the north and at one place is N. lOo E . < 7o 
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showing the presence of a low anticline. In this stretch several dikes of 
fine-grained diabase cut the strata in a direction of N. 50°-75>' E. 
These dikes are from two to three feet thick and sometimes stand up 
as walls along the beach. 

Approaching the mouth of the Honna, which enters the harbour 
inside Lena island, the dip of the shales, which, on the small point 
east, is to the north at an angle of 30 degrees, gradually swings 
round to southwest <30°-40°. A fourth of a mile west of the mouth 
of the river, near the commencement of the Narrows separating 
L ena ir;land from Graham island, a heavy mass of conglomerate comes 
in and forms high hills to the north and a rough shore for some 
hundred yards westward. This rock also appears on the west side of 
Lefta island. It separates the lower series of shales, just described, 
from what has been called the "upper shale and sandstone series" by 
Richardson and Dawson. It conforms in dip with the underlying 
shales and is an ir tegral part of the series. In the lower part, it 
contains beds of grey grit which, by the addition of pebbles, soon 
passes into conglomerate proper. 

The pebbles in this rock are of all sizes, and comprise granite, dia
base, sandstone and shale. The conglomerate extends along the shore 
past the Narrows for half a mile, and then passses up into the upper 
series. The rocks of this upper series closely resemble portions of the 
lower series, and continue westward along the shore to within half a 
mile of Slate Chuck creek. The intervening upper shales, about mid
way of this distance, show a synclinal structure. They are usually 
greyish, but in places become reddish-brown, and are sometimes thin 
and papery. The dip near the intermediate conglomerate is about S. 
200 W. 10°-so· . 

Just west of a deep bay about one mile from the edge of the con
glomerate belt the shales, which have been dipping uniformly to the 
southwest, show ~ocal foldings, and are probably near the centre 
of the synclinal just mentioned. A short distance farther on, the 
dip changes to •the east and continues thus to within a short dis
tance of the Slate Chuck, where the conglomerates of the Honna area 
again appear. As elsewhere, the slates are cut across by dikes 
of basalt, and traces of fossils are seen at several places. The 
conglomerates east of ::!late Chuck contain well-rounded pebbles of 
igneous rocks and fragments of slate, and are evidently the equivalents 
of the large area of these rocks seen at the Narrows, forming here the 
under portion of the shale synclinal. Mixed bands of slate and con
glomerate with intrusive drkes extend thence along the shore to a 
point several hundred yards west of the creek, where they are much 
faulted. At the mouth of a small creek half a mile west of Slate 
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Chuck creek the black and grey shales are sometimes much crushed. 
They become associated with heavy masses of the grey, coarse, conglom
erate that forms the shore southward to the end of the tramway in 
Anchor cove which leads up to the Anthracite mine. This part of 
the shore is very rough. The rocks are much broken with occasional 
dips both to the east and west, and dikes of dark green diabase cut 
both shale and conglomerate. Between this part of the shore and 
the Cowgitz mine, a distance of three fourths of a mile west in a 
straight line, the black and grey shales again appear and are cut by 
dikes. The coal is in close proximity to the underlying igneous rocks 
which extend thence westward to the west side of the island. The 
rocks at the mine containing the coal are much broken up and crushed, 
and the original lignite of the formation has been converted to the 
variety of anthracite there found. This is due to heat induced by 
pressure of the shales and ~andstones against the Pre-Cretaceous 
igneous rock mass at the back. In..fact, so great has been the crush
ing steain at this place that much of the coal, when mined, is found in 
the form of powder, and is quite useless for economic purposes, while, 
as in other outcrops on the island, the coal and black shale are so 
closely mixed that their separation is almost impossible. 

Mining has been carried on at this place at intervals for many years. 
The original company, apparently formed in Victoria in 1865, was the 
Queen Charlotte Coal Mining Co. A somewhat full description of the 
earlier work done at the mine is given in Mr. Richardson's report 
(1872) and Dr. Dawson's report, 1878-79. The last attempt to mine 
this deposit seems to have been made absmt fifteen years ago. None 
of these efforts has ever been attended with much success. The work
ings have long since been abandoned, and the tunnels having fallen in, 
any exploration of them at the present time would be very dangerous. 
In view of this fact, and because no information other than already 
in our possession seemed obtainable, no detailed examination of this 
mine was made during our visit. The approaches along the old tram
road from the wharf to the mine are already thickly grown ovet· with 
bushes and will require considerable clearing before the place can be 
accessible. 

Along the valley of Slate Chuck creek a band of sand~tone with 
areas of black slate, more massive than the ordinary slates of the shore 
section, comes in and extends northwestward. As described by Mr. 
Richardson (Rep. Prog. 1872-73, p. 61), "the shale occurs in lenticu
lar patches of two to three feet in the thickest part and from eight to 
twenty feet long which are interstratified with a light-grey, not very 
harrl sandstone. In the patches occur an abundance of flattened 
stems and leaves, sometimes infiltrated with a greenish mineral and 
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many thin irregular patches of anthracite sometimes a tenth of an 
inch thick." 

This is the rock from which the Indians (Haidas) of Skidegate carve 
small totems and other interesting ornaments. A quarry has been 
opened in the slate by a Victoria company, and the material is shipped 
in the rough to that place and there manufactured. The place was 
visited by my assistant , lVIr. S. C. Ells, B.A., last summer and the 
following description, taken from his notes, may be given:-

"Slate Chuck creek is, dming the summer months, a sm<Lll but rapid 
stream, and in high water rarely exceeds thirty feet in widt.h. From 
the temperature and colour of the water, as also from the comparative 
shortness of the stream and the rapidity of its descent, the chief 
source of the water supply is evidently the melting snow that caps 
the high ridges on both sides of the valley . 

• "This valley is one of the many short indentations which penetrate 
the mount:tins of the west and southwest coasts of the island. The 
extreme length of the valley appears to be th ree and a half to four 
miles, and the width varies from a half to three-quarters of a mile; 
on the east and west sides the mountains rise to elevations of 1500 to 
3500 feet above sea·level. 

"For about half a mile above t ide-water the bed of t he creek con
sists for the most part of drift, derived partly from sedimentary, but 
largely from igneous rocks. In this part of the stream a re a few minor 
outcrops of black shale, not the soft and workable variety but a more 
brittle rock. From this on, the rise is more rapid, with occasional 
falls of five to twenty feet over ledges of slate, with agglomerate and 
other igneous rocks. 

"About two miles fr·om the mouth of the creek, and at an eleYation 
of 175 feet the slate, in a soft and easily worked condition, is ob
tained, sometimes directly underlaid by the igneous rocks, while occa
sionally this, or a similar slate, occupies the bed of the stream. The 
slate is obtained, usually, in masses, varying in weight from a few 
hundred pounds to several tons. The surface of these blocks is in 
many cases slickensided and at times an alteration to a chlorit ic con
dition is seen. It is probabl~ that this broken character extends down
ward through the main body of the slate, t hough in the creek bottom 
the slate ledges are in places quite undisturbed. Generally there is a 
band of agglomerate betwflen the slates and the underlying diabase 
rock." 

This rock was analyzed by Dr. Harriugton from samples brought by 
lVIr. R.ichardson, in 1872, and found to be a hydrated silica of alumina 
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and iron, with a large percentage of carbonaceous matter, the compo
sition being :-

Silica...... . . . . . . . . . . . . . . . ...... . ...... . . ... . . . . . 
Alumina ...... . . . ..... . . . ... . ... . .... . ... . 
Peroxide of iron ....... .... .... .. . 
Lime ...... .. . · . .... . . ....... . . 
Magnesia . .... ...... .... .... . . 
\Vater .. ........ . . ..... . . 
Carbonaceous matter. . . . . . . . . . . . . . . . . . . .. .... .... . . . . . . 

44.78 
36.9-! 
8.46 

traces 

7.15 
3 .18 

100.51 

A similar carbonaceous shale or rock is reported by Richardson as 
occurring in Wilkes' tunnel at the Cowgitz mine. The shales and 
associated rocks just described as occurring in the Skidegate shore 
section are continuous northward along the valley of the Honna river, 
probably as far north at least as the head of Masset inlet. They also 
occupy the area east of the Yakoun lake and river. West of the Cow
gitz coal mine they are not seen except as a small basin-shaped area 
along the shores of Long Arm, which extends north from Skidegate 
channel as a somewhat deep inlet west of the ridge on which the 
Cowgitz mine is situated. 

These rocks rest against the igneous rocks of the west half of the 
island which rise in a great series of hills to elevations of over 4,000 
feet above the sea. They continue up . the west shore to about the 
middle of the island, when the hills grad ually die down and the rest of 
the area to North island is comparatively low or broken by scattered 
elevations. A similar seties of hills rises east of Slate Chuck creek 
and include the Slate Chuck moumains, the Nipple, Mount Gene
vieve, etc., with elevations up to 3,600 feet. This area of igneous 
rocks terminates northward in Mount Btheline, 2,540 feet high, 
sttuated several miles southeast of Yakoun lake, from the summit of 
which, on a clear day, an extensive view which includes a lat·ge 
portion of the northern half of the island, can be obtained. 

This high range of mountains northward~rom Skidegate effectually 
bounds the coal formation on the weRt. The older or Pre-Cretaceous 
portion underlies the sedimentaries, but the newer and more basic, 
often basaltic portions which form a greut part of the north half 
of the island west of 1'11:asset inlet, are, as already indicated, probably 
later Tertiary, which have invaded the stratified rocks as well as the 
older igneous, and have in places spread over a wide area, though 
in the southern part they are confined largely to dikes and outcrops of 
limited extent. These tertiary voleanics, west of the Masset inlet, 
occupy a comparatively level country, broken here and there by high 
ridges, as in the area south of N aden harbour. 

In the bed of the Honna, for several miles from the mouth, ledges 
of sandstone and shale are exposed at intervals, as also along the 
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rough trail that follows this stream for several miles and then 
turns off to Camp Robertson, which is about eight miles ft·om the 
shore. From this camp two other trails bmnch off, one leading west 
to Yakoun lake, three miles distant, the other to Camp Wilson, about 
nine miles northwest. 

On the Robertson trail, after leaving the Honna valley at a dis
tance of about four miles, the hills rise Rteeply, and the trail crosses 
the eastern flank over a mass of conglomerate, which is probably a part 
of the ridge seen on the shore west of Honna camp. In several of the 
small streams th<tt cross the trail between this and Camp Robertson, 
grey sandstone and shale, usually dipping at a low angle, are exposed, 
the angle of dip rarely exceeding ten degt·eeP. 

On the trail from this c:1mp to Yakoun lake, similar rocks are seen 
on several streams which flow nOt·thward, and a ridge of amygdaloidal 
trap crosses the trail a short distance before the lake is reached. Near 
the point where the trail strikes the shore are outcrops of a coarse 
yellowish grit which extends along the shore for several hundred yards. 
It holds scattered pebbles of quartz, bluish grey felsite, etc., and ·while 
bedding planes are somewhat obscura has an apparent dip of east < 8°. 
These grits seem to represent the lowest b~ds of the coal formation at 
this place and to rest against the igneous rocks that rise steeply from 
the western shore of the lake. In character, they reFemble the coarse 
yellowish grey sandstones of the Nanaimo coal basin. 

Going south along the east shore of the lake from the end of the 
trail, these grey grits are exposed for a fourth of a mile. They 
here overlie hard, bluish grey, igneous-looking rocks that are probably 
a spur from the hill range to the south, where similar rocks are seen 
on Mount Etheline. Sou.th of this there are small outcrops of black 
shale containing a little shaly coal, with outcrops of a hard, fine-grained, 
green diabase, which are part of the underlying series. Still further 
south, and near the southeast angle of the lake, there is a small basin 
of coaly shale in which ~curs a small deposit of impure anthracite. 
This was prospected some years ago by a small shaft sunk to a depth 
of about six feet at a point lOO feet from the lake shore. The rocks 
passed through were a mixture of crushed black shale and irregular 
stringers of impure anthracite coal which does not appear to be of 
economic value. Further west, between the shore of the lake and 
Rennell sound, along which a tmil, through what is called the Rennell 
Sound pass, was partially cleared some years ago, small patches of 
fossiliferous Cretaceous shales occur, resting on the igneou~ rocks. 
Fossils from these deposits show them to belong to the upper part of 
this formation. They have been determined by Dr. J. F. Whiteaves, 
and are as follows :-
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Gythe1·is ( Ga1·yatis) subt1·igonict, Whiteave~. 

Thetis ajfinis, vVhiteaves. 

Triyonia diversicostata, Whiteaves. 

lnoceramus concentricus, Parkinson. 

Perisphinctes skidegatensis, Whiteaves. 
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From the area between Robertson camp and the east side of Yakoun 
lake the following were obtained by Mr. Robertson :-

H oplites yakounensis, n. sp. 

Thracia semiplanata, Whiteaves. 

Yakoun lake has an elevation, by aneroid, of 210 feet above sea
level. The country to the north, through which the Yakoun river 
flows to Masset inlet, is low, but is bounded by high hills a short dis
tance west of the lake and stream. Occasional ledges of sandstone 
outcrop along the river, and at a point about midway between the 
lake and the inlet the volcanics approach in a large spur from the main 
mass. The contact of the sedimentary rocks with the igneous is, there
fore, not far distant from the west bank of the stream. 

On the inland bays or lakes at the head of Mass.et inlet, the igneous 
rocks are everywhere exposed, eithe1· in ledges or in masses along the 
beach, and no trace of sedimentary rocks is seen in this direction south 
of the junction of the Nadu river. The valley of the river itself is 
densely wooded and almost impenetrable to one on foot. The only 
indication of sedimentary rocb in the area west of the river is a small 
outcrop of Tertiary shales with traces of lignite, recorded by Dr. 
Dawson as occurring on the Mamin river, a tributary of Tsooskatli 
lake, and already referred to. 

in the area between the Skidegate shore and the Yakoun lake coal 
has been found in at least three places, besides the unimportant occui'
rences mentioned above. A considerable extent of country has been 
blocked out into townships and lots by the Government of British 
Columbia, so that these outcrops may be definitely located. Of these 
coals, the most northerly is that known as Wilson. camp on lot 36, 

- township IX ; the second large deposit is on lot 20, township V, 
named Robertson Camp, after the discoverer of the coal field, and the 
outcrop of anthracite on a small brook on lot 17, township V; the 
outcrop of the last being on the strike of the Robertson seam, though 
the connexion cannot be traced across the intervening country. 

The area in which these several outcrops are located is rugged and 
hilly. It is covered with a heavy forest growth and is interoected by 
several small streams that flow northward into the east branch of the 
Y akoun river. The surface is difficult to traverse owing to its gener-

16-B-3 



34 B GEOLOGICAL SURVEY OF CANADA 

ally rough cha racter apci' to the impediments from fallen timber and 
dense scrub. The small streams are frequently almost impassable, 
owing to boulders and drift timber, and great care is requisite to pre
vent serious accidents in traversing these. 

The sandstone and shale which, with occasional outcrops of igneous, 
are the only rocks seen in this part of the island, are similar in many 
respects to those seen along the Honna shore. Fossils, generally 
poorly preserved, are seen in some of the beds, and indicate the gen
eral horizon of the formation as Upper Cretaceous. The conglomerate 
on the trail to Camp Robertson probably represents the northern 
extension of the similar rocks seen on the shore near the mouth of the 
Honna, where there is an apparent anticline which should carry these 
rocks northwest on their strike, or in the direction of the conglomerate 
outcrops on the trail near the six· mile camp. 

The only means of access to the mining camps at Robertson and 
Wilson, is by means of the trail up the Honna. This keeps close to 
the river for about four miles, to what is called the four-mile camp which 
is just at the crossing of the west branch. The rise in this distance 
is 220 feet, so that the fall in this part of the stream is quite rapid . 
Thence the trail rises quickly and passes along the east flank of a rug
ged and hilly country, till, in two miles, at the six-mile camp, the ele
Yation is 900 feet, the rocks at this place being conglomerates associated 
with black shales and grey sandstone. From the six-mile camp the 
trail winds around the eastern flank of the hills at elevations varying 
from 830 to 960 feet, to a small brook that crosses the trail about one 
mile southeast of Camp Robertson, at an elevation of 900 feet. This 
stream named Falls brook, flows over a series of grey sandstones with 
bands of shale lying nearly fiat; but in the next third of a mile the 
trail reaches the summit of a ridge at an elevation of 1150 feet about 
three-fourths of a miles east of the coal outcrops at Robertson camp. 
Thence it descends rather rapidly to 950 feet, which is the height of 
Camp Robertson above sea level. The distance from the shore by 
this trail is not far from eight miles; and the path is in places in very 
bad condition. 

The Wilson camp can be reached by trail from Camp Robertson, a 
distance of about nine miles, or by following up the valley of the 
Honna from the four-mile camp direct . Taking the route from Camp 
Robertson, the trail first passes over the Robertson ridge to the north, 
and then descends somewhat rapidly for 600 feet in a mile and a half 
to the valley of the East branch of the Y akoun. It then passes across 
a comparatively low area, till it meets the main trail ft-om the mouth of 
the Honna direct to Camp Wilson, and then rises abruptly to top of 
a ridge 960 feet high, or a little above the level of the other camp. 
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This is a short distance south of the half-way camp, and thenca the 
trail descends in four miles to Camp Wilson, the height of which above 
sea level, by aneroid, i:; 180 feet. On the ridge, midway, hard, felsi
tic and diabase rocks of the older series outcrop along the trail, and 
were seen, also, on some of the small streams which cross to the north 
between the half-way camp and the coal outcrops. Parts of this trail 
also are difficult to traverse. 

Good exposures of shale and sandstone with, occasionally, conglom
erate are seen on a number of these small brooks that rise to the south
west of the Robertson trail. In places, these are cut by dikes and 
masses of volcanic rock and are, as a consequence, much disturbed, 
but where these sources of disturbance are absent the coal-formation 
rocks lie nearly flat or dip at angles of five to fifteen degrees. 

The third outcrop, marked on the plan as camp Anthracite, is on a 
small brook half a mile southeast of Fall brook by trail. Beds of the 
ordinary grey shale and sandstone are seen at the crossing, and on the 
stream, about 250 yards above the trail, there are other exposures of 
similar rock in which the coal seam is located. Work was done on 
thin outcrop some years ago, principally by a tunnel driven into the 
east bank to a distance of about forty feet. The shale and coal, where 
opened up, were much broken, the latter, generally-from the samples 
seen-of impure quality, and the economic value of the deposit is small. 
The strike of the rocks at the outcrop is about N. SOo W., the dip east, 
at a high angle,' but as the opening is on the east side of a steep gully 
it is probable that the surface rocks are somewhat displaced by the 
overlying mass of the hill. The overhanging wall appears to be a 
rotten shaly sandstone. 

The rocks along this stream, which we have named Anthracite brook, 
were examined for some distance above this outcrop. At about lOO 
yards the shale and sandstone change the strike to N. 60o W , with 
an east dip. Several small partings or streaks of coaly matter were 
observed ; the rocks are nearly vertical and the shale is much crushed. 
A few yards farther up, large ledges of bluish-grey sandstone, similar 
to the rock on Fall brook, are exposed in a small fall of 15 to 20 feet 
and dip S. 1 oo E. <5o 7°. It is probable that the coal of the mine on 
this brook is not far from the underlying igneous rock and, as in the 
case of the Cowgitz mine, has been crushed by pressure and altered by 
heat induced by rock movements. 

Going southwest on this brook toward Mount Etheline similar flat 
lying sandstone and shale are exposed for several hundred yards. 
Crossing in the same direction to the upper part of Fall brook they are 
again seen in broad flat ledges. The elevation of this outcrop is 1,000 
feet, or 150 feet above Camp Robertson. From the upper part of this 
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brook, still on the same course, another stream is crossed, which flows 
past the eastern side of Mount Etheline and enters the East branch 
of Yakoun river a short distance from the lake. In this also the out
crops, sirniliar to those on Falls brook, are apparently quite regular, 
but approaching the mountain which i<> of the older igneous rock, the 
measures become somewhat disturbed. To the north of Mount 
Etheline considerable areas of peaty land occur, with small pools and 
scrubby timber. 

From this place an ascent of the mountain was made on the east 
flank. It is composed for the most part of very hard rubbly, greyish 
weathering felsite, somewhat flinty and oecasionally with a banded 
structure. It is a part of the underlying Pre-Cretaceous series of the 
island, or what has been styled, by Dr·. Dawson, the " Vancouver 
series." The elevation of this mountain is 2,540 feet above sea level, 
by aneroid. 

From Camp Robertson to Yakoun laln~ is about three miles, the 
descent in this distance being 640 feet, so that the elevation of the 
lake should be 210 feet. The geological features of this lake basin 
have already been stated. On the trail, several creeks are crossed 
where ledges of the usual grey sandstone outcrop, the dip in the larger 
creek midway being N. 20 E. < lOo 12°. The rocks in this area are 
not steeply inclined. 

Returning to Falls brook, one mile southeast of Robertson camp, 
·the sandstone and shale in broad, nearly flat ledges extend down th~ 
stream for some hundred yards an~, in places, show the presence ~f 
shells and plant stems. At about 300 yards below the trail crossing 
there is a fall of forty-five feet over well bedded sandstone with a dip 
of S. 65° W. <so, interbedded with grey shale. This is the usual 
character of the coal-measure sandstone throughout the district. 

A good section of the rocks near the camp is afforded on a small 
branch of the East Yakoun stream which flows past the _camp. The 
openings here on the main seam consist of several shafts and tunnels 
which will presently be described, and the containing rocks are. greyish 
sandstone and shale both grey and black. About ten chains east of 
the camp, a large bank of crushed black coaly shale is exposed, suc
ceeded down stream by sandstone and shale, also somewhat disturbed, 
but with a general dip of S. 30° 400 E. Two brooks join the stream 
from the south near this point, both of which flow to the west of the 
high ridge which lies to the southeast of the camp. These both show 
outcrops of the ordinary grey sandstone. 

The rocks along the lower part of this stream are very much brokeu 
up. Intrusions of igneous rocks are frequently seen and several 
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sharp anticlinals occur. Thus, a short distance below the forks of the 
brooks just mentioned, the shales have a dip of S. lOo W. which, in 
ten chains further down, changes to S. 30' \V. < 60o, declining in a 
fewyards to < 40o in the same direction. There is an anticline in 
this part of the stream or possibly a roll in the measures. Ten chains 
lower down, the dip is reversed to N . 40' E. 85o showing a sharp 
anticline and probable fault. 

From this, down strea.m to the forks of Falls brook, coarse and fine 
sandstone with greyish shales are exposed at frequent intervals. All 
are highly inclined at angles 80o - 90o, with much broken and faulted 
strata and occasional masses and dikes of newer volcanics. These 
tilted strata extend up Falls brook for several hundred yards, the falls 
being about half a mile above the forks of the stream. From this fork, 
down to the fork of Anthracite brook, the prevailing rock is the ordi
nary grey sandstone showing plant stems occasionally. These rocks 
are much broken up and angles of dip are high. At the forks of 
Anthracite brook bluish shales occur, and in a distance of fifty yards 
the dip of these is only eight degrees to the northeast. The shale 
contains numerous black, rounded concretions, having a central point 
of iron pyrite. The dips are irregular, and hard, broken, altered, 
sandstones and shale extend for 100 yards to black and grey shale 
with a S.W. dip 40°, 

Thence down the stream for some distance outcrops are lacking, the 
banks being low. The descent from the mine to this place, a distance 
of about one mile and a half, is nearly 400 feet. The bed of the 
stream is in places choked with drift trees and boulders of green con
glomerate, rendering walking both difficult and dangerous. Where 
the rocks are exposed they are usually much disturbed. 

Just below a small brook from the left bank, which rises a short 
distance north of Camp Robertson, heavy beds of hard green conglom
erate outcrop, with well banded, grey sandstone, dipping S.vV. < 5(t, the 
dip changing in 50 yards to S. 60o W. < 35o and, a fourth of a mile 
farther, to N. < 80o, the area being evidently ' affected by faults. A 
hundred yards belo-w this, the dip is northeast, the shales are sandy 
and very ochreous and continue for some yards with the same dip and 
at an angle of 25 degrees. One hundred and fifty yards down the 
stream, the angle increases to 7 5 degl'ees, and the rocks are again 
much broken up, and at the last exposure on this stream the dip is N. 
50o E. < 50°. Below this to the lake the banks are usually low and show 
no rock exposures, with the exception of a small ledge about half a 
mile east of the forks of the Yakoun river. The descent to the 
valley of t.his stream where the trail to Camp vVilson crosses is about 
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600 feet below Camp Robertson, the distance by trail being one mile 
and a half. 

The broken character of many of the rocks along th is part of the 
stream, which probably affects the best section across the coal-measures 
in the vicinity of this camp, together with the exposures of igneous 
rocks in association, shows that the ground in the vicinity must be 
greatly disturbed. This disturbance is also seen at the outcrop of the 
Robertson seams near the camp, where the coal appears to be cut off 
sharply on the southwest by a fault, and is 'tilted on edge along the 
contact for some yards. The same tilted and crushed character in 
the coal bed is seen in the tunnel at the eastern limit of the coal 
outcrop. 

Between Camps Robertson and Wilson but few rocks show on the 
trail. On the crest of the ridge north of the former an outcrop of 
grey sandstone is seen, but with this exception nothing was observed 
till the top of the next ridge between the east branch of the Yakoun 
and vVilson camp was reached. Here, in the bed of a small brook, 
igneous rocks, apparently of the underlying se~·ies, are exposed, and 
seem to indicate that a division exists between the seams of the two 
camps. On a brook that crosses t he trail a short distance north of 
the half-way camp on lot 18, township VI, however, good exposures 
of sandstone and shale appear. These streams were traversed for a 
distance of two miles or more east of the trail, till the banks of the 
stream became low, and for a mile west of the trail. This stream 
was named Three-mile creek. West of the trail on this creek fre
quent exposures of sandstone, shale and conglomerate occur, associ
ated with green diabase and hard red-brown felsitic rock. The dips 
vary from north to north 70o W . < _lOo 30°. The igneous rocks are 
well exposed for about half a mile, but above this on the stream the 
sandstones are more regular and have a dip of N. 20° E. < 10°. 

From the notes of survey of that portion east of the trail the rocks 
are, for the most part, sandstone with fine conglomerate; an occasional 
dike of volcanic rock cuts these, but is rarely seen. The dips are 
usually low, ranging from 10 to 20 degrees_. For the first mile these 
are a few degrees west of north, but lower on the stream the prevail
ing dip is northeasterly. 

About twenty-four chains east of the trail, sandstone, with bands 
of fine conglomerate, 'contain particles of coal up to an inch in size, 
but no outcrops of coal veins were seen in the distance traversed. 
The formation in this direction appears to be fairly uniform, and local 
disturbances are rare. 

The principal coal outcrops in this area are seen on Wilson creek, 
about three-fomths of a mile east of its forks with the Yakoun river. 
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The seam of coal is here exposed along the creek bottom for a distance 
of seven chains. It is cut off by a fault along the southwest portion 
of the outcrop, as in the case of the Robertson seam, the lower part 
of the seam being tilted on edge. 

East of the outcrop, survey was made of this creek fo1· over one 
mile. The rocks are sandstones with some shales, but no trace of 
volcanic rocks in place was observed. The dips were usually low, but 
low undulations were seen, though on the whole the strata were no
where greatly disturbed. It is possible, however, that where outcrops 
are concealed such disturbances may occur. The country along the 
creek is not so rugged as in the vicinity of Robertson camp, but a 
high ridge, apparently of sandstone, rises to the northeast of the coal 
outcrop on this creek, and extends southeast from near the Yakoun 
river for nearly three miles. 

To the northwest of the outcrop, on a small tributary of the Yakoun, 
there are other outcrops of shale and sandstone in which much higher 
dips are found ; and while they conform to the general strike of the 
coal seam in this direction, they may also indicate the general run of 
the fault which is there observed. At one point near the river a 
band of black coaly shale was observed with a thickness of 12 to 18 
inches, but the large seam of Wilson camp was not seen in this direc
tion. The conditions for its extension to the southeast appear to be 
more favourable than in the case of the Robertson seam, while the 
quality of the coal is much superior. The thickness of this seam, as 
measured in the tunnel driven in fl'Om the brook is 17 ~ feet, with a 
parting of six inches to one foot of sandstone, the upper bench show
ing 12 ft . 4 in. clear coal. The dip of the coal in the lower part of 
the outcrop, or south end of the tunnel, is N . 40o E. < 75°. This is 
near the line of the fault. The dip at the edge of the fault is N. E. 
< 85o, but at the inner end of the tunnel has become much less, in 
this way resembling the outcrop of the Robertson seam. 

It is impossible from surface indications to determine the exact 
value of this coal seam. It has been opened at one place only, on 
the north side of Wilson creek, by a tunnel and small shaft. The 
seam itself is of ~arge dimensions and the quality of the coal is excel
lent. It can be traced in a course S. 43° E. from the opening for 
about seven chains to another small tunnel, beyond which it has not 
been located. The underlying rock is a grey sandstone and the over
wall appears to be practically the same; but in the creek on which 
the opening is made, and a short distance below, there is a heavy out
crop of dark grey shale. In the creek also, forty feet above the upper 
tunnel, is a bed of rather coarse conglomerate, of a brown-grey colour, 
resembling the conglomerate seen on the brook three miles to the 
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south. In character the coal of this seam does not resemble t hat of 
the Robertson camp and should be stratigraphically higher in the 
formation. It is an E'xcellent gas coal with a low percentage of ash, 
in both these respects contrasting strongly with that from the Robert
son seam. (See analyses.) 

The measures seen on the brook, both to the east and west, are 
comparatively undisturbed, dipping usually at low angles, but with low 
undulations. On the brook just by the ma.in opening, a fault-the 
one disclosed in the tunnel on the seam, is seen in the sandstone. The 
extent of this is not known but it may be small since there is no 
change in the character of rock on either side. 

The work done on this Wilson seam consists of a small drift run 
in from the bank of the creek directly on the crop of the coal to a dis
tance of 47 feet, in a direction N. 10° E., the dip of the coal bed being 
N.E. < 75°-80°. Midway of the distance, a shaft, 14ft. deep, has been 
sunk on the coal, and from the foot of the shaft a drift was made to
wards the creek and at 14 ft. struck the fault already mentioned 
as bounding the coal on the south. A side drift was also run across 
the seam westward for only a few feet, so that but little work has been 
done on the area. 

As for the coal itself, the contact with the foot wall of sandstone 
is, as already indicated, by a fault and at an angle of 85 degrees. The 
seam itself measures from the bottom upwards. 

Feet. Inches. 

Coal of good quality.. . . . . . . . . . . . . . . . . 4 
Grey sandstone parting. . . . . . . . . . . . . . . 0 6 
Coal of fine quality with rarting of 2 inches sandstone 12 G 
Sand stone roof . . . . . . . .. ......... .. ..... . 

The thin parting as seen in the cross drift dies out in the direc
tion of the creek. 

The analysis of this coal, as made by Dr. J. T. Donald, of Montreal, is: 

Moisture . .... . ... . . ...... . .. . 2'47 
Ash . . . .. . . . . . . ... . .. . . . . . ... . .... . 2'92 
Vol. Comb..... . .. .. ... .. . ..... . .. . .. . 35'25 
Fixed Carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 59 '36 
Coke firm and coherent. 

Two chains west of i.his opening, on the strike of the seam, a small 
drift was run into the bank in search of the coal but failed to find it. 
It is probable that in this distance it has been displaced by the fault. 

The coal at the Robertson camp presents somewhat different features 
as contrasted with that just described . It has been opened along the 
creek for a total distance, measured from the first shaft at the west 
end to the end of the tunnel on the east, of 295 feet on a course 127 
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degrees. In this distance four small shafts have been sunk and two 
drifts. 

In shaft No. 1, which is nearest the camp, there is a large body of 
coal and shale, the width of which, at surface, is from 20 to 24 feet. 
The lower edge of the coal is vertical, resting against a grey sandstone 
by a fault plane. Of this entire thickness of coal and shale the por
tion opened up by the shaft is about as follows :-

Feet 
Coal at bottom. . . . . . . . . . . . . . ...... . ....... . .. . . . ... .. . •. . . . . 4 
Sandstone parting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . 1 
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Coal with small partings of shale mixed.. . . . . . . . . . . . . . . . . . . . . . 2 

This probably represents the lower portion of two seams which ap
pear to exist in this area, the exact relations of which are not easy to 
determine at one point merely. To ascertain as clearly as possible the 
actual conditions of the crals at this place, as to which some discrep
ancy of opinion exists in· the several reports on the property by mining 
engineers, a careful examination was made. 

A measured line was run from No. 1 shaft to the entrance of the 
tunnel on a course of 127o for 295 feet. Another shaft, to the south 
of the camp about 175 feet west of shaft No. 1, found no coal, prob
ably being to the south of the line of fault which can be traced from 
the first shafb into the tunnel on a course S. 65o E. 

The tunnel at the east end of the outcrop was driven o'u a course of 
76o degrees for 82 feet, or at an oblique angle to the run of the coal, 
and later, was continued on a course of 5o for about 60 feet. In the 
latter course, at 10 feet, the lower seam was struck, the angle of dip 
at bottom being 75 degrees, indicating a fault; the dip speedily de
clined and in a distance of H feet was only 37 degrees, the coal and 
shales being much crushed. The thickness of this seam of coal and 
shale is about 12 feet 6 inches of which the amount of coal will total 
about 8 feet. A large part of the seam near the outcrop is badly 
broken up, the coal and shale being crushed together, In general 
character this lower seam corresponds quite closely with the lower 
portion of the seam disclosed in shaft No. 1. 

The second or upper seam as seen in the tunnel is separated from 
the lower by about eight feet of shale. The dip of 37 degrees in the 
upper part of the lower seam decreases to 16° at the bottom of the 
upper seam, the measures flattening out rapidly. The inner end of 
the tunnel could not be reached owing to water, but the seam as 
measured gave 

Feet Inches 
Coal. .. . ... . 1 3 
Shale parting . . . . . . . . . . . .... . . .. . . ... .. . 1 
Coal ..... . ....... .. ................ . ........... .. 5 0 
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The last is in places mixed with shale owing, apparently, to local 
crushing. 

It would appear therefore that the two seams seen in the tunnel 
when traced westward to Shaft No. 1 approach each other, and the 
shale parting becomes much less. This feature is seen in a small sh:'lJt 
and tunnel No. 3, nearly midway. Here the dip of the coal at the en
trance of the slope is N.15oE. < 37°, agreeing with that of the top of the 
lower seam at the tunnel, with a bunch of coal next the foot-wall, but 
this part of the seam was not proved at a lower depth. Then come 
black and brown ~hales to the back of the tun~e}, a distance of about 
15 feet, when the tunnel turns to the right and continues for I 5 feet 
more. This is in coal, the thickness of which could not be ascertain
ed, but 30 inches could be seen. The dip appears to incline to the 
east, and decreases in angle, so that it appears the principal excavation 
here in No. 3 is above the lower seam seen in the tunnel, and pene
trates the upper seam without passing through it. It thus tends to 
confirm the identity of the two seams at this camp. 

In view of the fact that a considerable sum of money has been 
spent at this place, it is to be regretted that its expenditure has not 
been carried out on a more scientific basis, since far more intelligible 
results as regards the structure of this part of the field should have 
been obtained. The difficulty of bringing in supplies and machinery 
from the coast with the appliances available was, however, great, and 
the actual location of the outcrops at a time when the whole place 
was densely forested was almost an impossibility. A couple of bore
holes well placed would have been more economical in the circum
stances, and would have given more actual information as to the ex
tension and condition of the coal seams that have already been located. 

It will be seen from the above remarks that a large area of coal 
exists both at the Robertson and 'Vilson camps. The extension of 
the seams at either place can only be ascertained by borings, but it 
seems probable that the Robertson seams form a basin separate from 
the Wilson area and bounded on the east by the high ridge between 
the two camps. This would indicate a strong probability of finding 
seams in the valley of the East branch of the Y akoun. East of the 
outcrop of the Wilson seam, the regularity of the measures, in so far 
as they could be seen, indicates conditions favourable to the occurrence 
of coal, but in the absence of exposures such probability can only be 
assumed. 

The extension of the R.obertson seams in the valley of the Honna 
is also quite probable. The sandstone and shale, where seen in that 
area, between :he mouth of the Honna and the creeks which flow west 
into the Yakoun, are comparatively undisturbed though the lack of 
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exposures here also interferes with the determination of this problem. 
Along the north shore of Skidegate harbour, east of the Cowgitz mine 
there is also an extended area of the shales, etc., of the coal formation, 
and while outcrops of coal itself are not disclosed at the surface, it 
seems possible that the anthracite of the Cowgitz mine should be found 
in a less altered condition at some point between this place and the 
igneous rocks west of Skidegate. This also is a matter to be deter
mined by judicious boring operations. 

The question of shipping facilities is also a very important one as 
regards the future development of this coal field. There are only three 
places where these can be found, viz., 1st., at Skidegate on the south; 
2nd., by way of Masset inlet on the north, and 3rd., from Rennell 
sound on the west coast. 

In the present practically unsurveyed condition of these termini but 
little can be said as to choice of route, but in any case a railway will 
have to be built in order to reach a seaboard. 

The conditions for the occurrence of lignite in econo :nic quantities 
from the Tertiary rocks of the eastern portion of the island are not very 
favourable. There are no shipping ports available on the east side, 
while the presence of the lignite itself has only been ascertained on the 
north shore east of Masset below high water mark. The statement is, 
however, made by Rev. C. Harrison to the effect that the lignite 
exists in the flat country adjacent to the south, but no information as 
to quantity or quality can be ascertained. In fact, to determine actual 
conditions in this respect, a systematic series of borings will have to be 
made under proper direction at well selected spots. 

The analysis of the coal from the Robertson seam shows it to differ 
in a marked degree from that of Camp Wilson, From a specimen ex
amined by Dr. J T. Donald of Montreal the following result was 
obtained:-

CAMP RoBEHTsox, LowEn SFAM, 1905. 

Moisture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 33 
Vol. corn............ .. .... ............ . .. .. .. .. .. .. .. 35.25 
Fixed carbon . .... . ...... . ...... . . . .. . .. . . . . .. .. 48.89 
Ash...... . ...... . .... .. . . . . . . .. . . . .. .. .. . .. .. . . . . ~0.85 

100.00 

An analysis of the coals from the seams at Camps Robertson, 
Wilson and Anthracite, from samples furnished Dr. G. M. Dawson by 
the first explorer of the area, Mr. W. A. Robertson, gave the following 
results:--
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"\Vater. 

Camp Robertson .. 0.80 
Camp Wilson ..... 1.06 
Camp Anthracite. 1.52 

Vol. Combus't. 

23 .27 
43.48 
8.69 

F ixed Carb0n. 

51.3[) 
46.01 
80.07 

Ash. 

24.54 
9.45 
9.72 

An analysis of the coals from these two camps ·from specimens 
obtained during the paRt summer has been made by Mr. M. F. Connor 
in the laboratory of the Geological Survey and is as follows:-

Camp Robertson. Camp vVilson. 

Moisture ...... .. .... .. . . 
Volatile matter .. · 
Fixed carbon . 
AEh .... ....... . 

1.20 
29.13 
47 .52 
22.15 

100.00 

No. I yield~ a firm coke and yellowish-grey ash. 

1.91 
35.24 
59.39 
3.46 

100.00 

No. 2 yields a more friable coke and ash of a light red tint. 

(Signed) M. F. CONNOR. 

Feb. 3, 1906. 

An analysis by Dr. Harrington of the anthracite from the Cowgitz 
mine, from specimens collected by Dr. Richardson, gave:-

Water ....... . ... . . 
Vol. Comb..... . . ........ . . . 
Fixed carbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Sulphur ............. . ....... .. .... . . .. . .. . . .. . . . .. .. . 
Ash. ... .. . . . . . . . . . . . . . . . . . . . . . . . ......... . . 

1.62 
5.02 

83.09 
1. 53 
8.76 

A second sample from the so-called 3-foot seam gave:-

"\Vater.... . . . . . . . . . . . . . . . ..... . ...... . 
Vol. comb .... 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... • ... 
Sul phur. 
Ash ..... ... . 

A sample from Camp Anthmcite inland gave:-

Water ...... . ...... . .......... ... . 
Vol. comb . .. . . . . . . .. ..... . . .. . . 
Fixed carbon . ...... .... . 
Ash .. .. ... . .. .... . . . ....... . ... . .. .. ... . 

1.89 
4. 77 

85.76 
0.89 
6.69 

100.00 

1.52 
8.69 

80.07 
9. 72 

100.00 

As for the probable occurrence of coal in the C1·etaceous area outside 
of the territory possessed by the Victoria syndicate, which controls some 
30,000 acres to the east of Yakoun lake, it can only be said that there 
is no apparent reason why seams of coal which may be the extension 
eastward of those already known to exist on the property of that corn-



ELLS GRAHAM ISLAND 45 B 

pany, may not exist. Owing however to the difficulty of obtaining 
outcrops over the greater portion of the district, such exploration to 
determine 1;he presence of coals in workable quantity can only be 
economically carried on by means of boring, in which case the cable 
drill will possess some features superior to the diamond drill, owing to 
the comparative cheapness with which it can be operated in such a 
wilderness country. 

The only place where the Cretaceous rocks were seen outside of the 
principal area which extends across the eastem 0entre of the island 
was an isolated patch on the southeast corner of North island. Here, 
shales and sandstones with conglomerates, precisely similar to the 
sediments seen along the north side of Skidegate channel in the vici
nity of the Honna river, are exposed along the shore for nearly a mile. 
They dip generally S. 50" E. < 30°-40" with a roll midway to where. 
the dip is changed for 100 yards to N. 60° E. At the northern end 
of the basin the shales pass beneath a mass of coarse greyish conglo
merate which exactly resembles that at the Narrows west of Honna, 
and which there marks the base of the upper series of shales and sand
stone of Richardson. These conglomerates contain pebbles of granite, 
hard fine-grained diabase; hard altered slate, quartz etc., with inter-. 
stratified beds of coarse grits. These beds extend southeastward to 
the eastern entrance of the main channel between the two islands but 
here they are badly mixed up with the later Tertiary eruptive · rocks. 
In this area their distribution has been defined by Dr. Dawson, (Rep, 
1878-79.) No trace of coals was seen in this area, which 1s very 
limited, and apparently of no economic importance. 

IGNEOUS ROCKS. 

The rocks of the west coast, and in fact of the greatest portion west 
of a line drawn from the mouth of the Honna to Masset, are included 
under the head of Igneous. These are divisible into two classes, viz.,· 
those of Pre-Cretaceous and those of the later Tertiary. The former 
are the extension of the coast rocks of Vancouver Island and the 
greater part of the southern islands of the Queen Charlotte group, 
named by Dawson the "Vancouver series.'~ They comprise large areas ' 
of green, generally fine-grained, diabase, felsitic rocks, sometimes pore~ 

phyritic, agglomerates, etc., with which in places are limestones which 
contain traces of fossils, though generally of but little value for deter- : 
mination of horizons. These igneous rocks are the oldest, known on . 
this part of the coast. They certainly underlie the Cretaceo~s rocks · 
which have just been described and may therefore be regarded as older1 

than that series. They are penetrated by dikes and sometimes by 
large masses of granite, as well as by blackish green diabase rock which' · 
is more recent than the Cretaceous shales. 
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In these rocks, which come across from Moresby island, traces of 
copper were observed at several points. The mineral wealth of the 
series however appears to be small, and nothing of importance was 
seen in any part of the island. These rocks occupy the southern por
tion of the western half of the island to the vicinity of Hippa island, 
when the country becomes gradually lower and the rocks of the sef'ond 
series appear in increasing volume. 

The second group of igneous rocks is for the most part of the age 
of the later Tertiary. They not only cut the Cretaceous shale and 
sandstone but in places rest upon the Tertiary sedimentary shales, aR 
at Tow hill and several other points. They are generally basic, 
often basaltic, dark green somewhat rough trap rocks, in places show
ing an apparent bedded structure but roughly divided into four square 
blocks. In places, as at Tow hill, the lower portion of the mass, which 
has a height of 275 feet, is bedded in sheets or layers of one foot to 
eighteen inches thick, while the upper part is of the columnar variety 
to t:1e top of the exposure. 

The columnar form is well seen at a number of places along the 
northern half of the west coast, and at some points on the southern 
sea-board, as along the western entrance of Skidegate channel. In 
the islands of M asset inlet, volcanic conglomerates are met with, fre
quently interbedded with columnar trap flows, and at one island near 
the lower end of the inlet expansion the rocks contain masses of obsi
dian. The northern portion of this inlet expansion, from the entrance 
past the Big island to the head beyrmd the Ain river, shows frequent 
exposures of the later diabase, which cuts across the Pre-Cretaceous 
igneous rocks and forms large masses. In places these bedded newer 
volcanics strongly resemble at a distance roughly bedded sandstones, 
but their crystalline character is easily recognized on closer inspection. 
No minerals of economic importance were seen in the rocks of this 
newer series. 

On the west shore of the island between Frederick island and Tiahn 
point, a distance of about ten miles along the coast, these rocks are 
well exposed and form a very large portion of the shore. An inter
esting occurrence in this locality is the presence of thickened petro
leum, now in the form of a viscous tar which fills cavities in the 
blackish diabase and which, when the rock is broken, can be drawn 
out into strings. There are no indications of sedimentary rocks any
where in the area. About ten miles in length of this part of the co:tst 
was taken up as a mining district during the past summer (1905), the 
object being a search for petroleum. The preliminary investigations 
were not attended with any great measure of success. 
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To Dr. ROBERT BELL, 

Acting Director, Geological Survey of Canada. 

Sm,-I have the honour to ~ubmit the enclosed report on my 
explorations on the upper waters of the Stewart river and some of its 
tributarie~. A map to accompany the report and a few photographs 
to illustrate the natural features are included . 

I have the honour to be, sir, 

Your obedient servant, 

J. KEELE. 
OTTAWA, April, 1906. 
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THE 

UPPER STEW ART RIVER REGION. 

INTRODUCTION. 

The Stewart river, one of the principal tributaries of the Yukon, 
drains an extensive region lying between the basin of the Pelly river to 
the south, and that of the Peel river to the north. It rises in the 
Pacific-Arctic watershed ranges and flows in a general westerly direc
tion toward the Yukon valley. It is navigable throughout the season 
for river steamers as far as Frazer falls, a distance of 200 miles from 
the Yukon. 

EARLY BAR MINING. 

The Stewart was one of the first rivers in the Yukon territory to 
attract the att~ntion of miners. In the year 1883 and for several 
years following gold was found in paying quantities on the bars along 
the lower portion of the river .. 

No bar mining of any account is now carried on, but an occasional 
miner spends the lattet· portion of the season when the water is low 
"rocking" on some of the numerous bars between Mayo river and Lake 
creek. The expert in this kind of mining is always sure of at least a 
grub stake. In 1900 Mr. R. G. McConnell made an examination of 
the Stewatt river as fat· as Frazer falls. There are no previous r!lcords 
of the river above this point and very little appears to have been 
known about it previous to 1898. During this and the following year 
several prospectors crossed the divide from the Mackenzie side and des
cended the Stewart to the Yukon. In the same years large pat·ties of 
gold seekers ascended the river, but very few of them went beyond 
Frazer falls as the reports brought down were not encouraging. 

In 1895 coarse gold was first discovered on the streams tributary to 
the St11wart, and from that time until the present time new discoveries 
of placer gold of more or less importance have been made each year. 
The Clear Creek and the Duncan Creek mining districts were establish
ed and included all the streams tributary to the Stewart as far east as 
the Mayo river and its branches. 

Although some of the creeks in these districts were rich in placer 
gold the average remuneration was small. The difficulties and expense 
of mining and transport, and the inexperience of many of the miners 
have hitherto tended to keep down the profits and to discourage pros
pecting. 

The area, however, in which it might reasonably be expected 
to find placer gold is large, and, with cheaper supplies and a better 
knowledge of the methods of mining best suited to the conditions, 
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future developments and an extension of the productive ground may 
be looked forward to, as much of the region is yet unprospected. 

This report deals with the upper portion of the Stewart river and 
the adjoining territory, including a part of the country immediately 
east of the Duncan Creek mining district. 

A report by the writer on the latter area is given in the Summary 
Report of the Geological Survey for the year 1904. 

GENERAL DESCRIPTION OF REGION. 

S'l'EWART RIVER. 

The Stewart river above the Frazet• falls drains an area of about 
12,000 square miles. During its course through this region it receives 
four important tributaries, the principal one being the Hess river, or 
South branch of the Stewart, which enters from the east at a distance 
of fifty-five miles from the foot of Frazer falls, following the wind
ings of the rivet·. Twenty eight miles farther Lansing civer also enters 
from th>l east. 

Ladue rivet· enters from the west at a distance of thirty-two miles 
above Lansing, and about seven miles farther on Beaver river enters 
from the same direction. 

The headwaters of the Stewart river and its branches have their 
source either in the Ogilvie range to the. north or in the Selwyn range 
to the east. 

'l'hese two mountain chains form the watershed between the Yukon 
and Mackenzie drainage basins in this region. 

The entire drainage basin of the Stewart is of a mountainous 
character, and although much of the upland country in the area is 
composed of rounded and wooded hills, or low ridges, there are also 
high detached ranges or single isolated groups of mountains with peaks 
which measure from 6,000 to 7,400 feet above sea level, or quite 
as high as the more prominent peaks in the watershed ranges. 

This mountainous region is traversed in several directions by a 
system of wide interlocking valleys, mostly occupied by the river and 
its principal branches. The present drainage is often confused and 
interrupted by former glacial action, or other causes, and it is not 
uncommon to find that streams have migrated from one old valley to 
another by means of a channel of comparatively recent origin. The 
smaller streams at the headwaters issue from the mountains in narrow 
rock-walled valleys. These streams are very swift and carry a large 
burden of debris. In flood time, when swollen with the melting of 
snow on the summits, they become formidable torrents. 

Evidences of a former glacial period are met with in various por
tions of the area, and the valley slopes exhibit the usual characteristic 
topography which results from the smoothing action of an ice sheet. 
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At Fmzer falls the Stewart river flows through a g01·ge three-eighths 
of a mile long, with a fall of about forty feet in this distance; it is 
really a rapid, as the grade is fairly uniform. Above this gorge the 
river still occupies a narrow channel bordered by rock benches, and 
three short rapids, due to the rock barders, occur at intervals. Three
-quarters of a mile above the uppet· rapid and six miles from the foot 
of Frazer falls, N ogolcl creek enters the Stew art from the west. 
'rhis is a winding stream with slow current, and a width at the mouth 
of about seventy fiv. feet. At this point the Stewart rivet· turns at 
right angles to its former course and enters a wide valley extending 
northeast and southwest. 

This valley joins· the present valley of the Stewart below the mouth 
-of .Mayo river; it is three miles wide across the bottom and contains a 
great number of small lakes scattered over the flats adjoining the river. 
It is bordered by hills having long easy slopes to a general elevation 
of about 2,500 feet above the flats. 

The river appears to have no definite channel in this valley bottom, 
and, during flood time, when the discharge of water and the speed of 
the current are greatly increased, it meanders almost uncontrolled 
by banks, doing considerable damage to the forest growth along its 
margins and on the islands in mid-stream. \Vhen the greater curves 
swing across the valley, the river sometimes impinges against cut banks 
about 120 feet high, composed of gravel, sand, silt and clay, or against 
low rock terraces. 

HESS RIVER. 

The Hess river joins the Stewart from the southeast in a low basin 
formed by the junction of the two wide valleys of those streams. This 
river appears to be almost as large as the Stewart. Its drainage basin 
lies between those of t he Macmillan and Lansing river8, and extends 
to the Mackenzie river watershed, a distance of over 100 miles from 
its mouth. At the mouth of the Lansing river the Stewart turns to 
the northwest and flows across a basin-shaped depression which extends 
for a distance of about twenty miles on each side of the river, while 
Lansing river, coming from the northeast, occupies what appears to be 
the continuation of. the Stewart valley. 

LANSING RIVER. 

Laming river, about 200 feet wide at its mouth, has a very swift 
current throughout its entire course, and is not navigable. It heads 
in some high mountain groups to the east, and flows almost parallel to 
that portion of the Stew art above Beaver river. 

The J.ansing mountains, one of the most striking individual groups 
in the region, are situated south of the Lansing river and about fifteen 
wiles east of the Stewart. These mountains rise abruptly from a wide 
basin; their summits are a group of rugged peaks, the highest of which 
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rises to 7,400 feet above sea level or about 5,500 feet above the 
Stewart river. 

At one a.nd a quarter miles above Lansing river the Stewart emerges 
from a canon with walls about lOO feet high. The length of the river 
course through this caiion is seven miles, the channel is tortuous and 
the current not much swifter than in the wider portion of the river 
below. It is easily ascended at low or medium stages of water. 

LADUE RIVER. 

The Ladue river which enters the Stewart from the west is an 
exceedingly crooked stream, flowing with a sluggish current in a wide 
valley. It, main branch heads in a mountain group twenty miles 
northwest of its mouth, but the river channel has a length of over lOO 
miles between those points. 

Although the Ladue river flows in a wide flat-bottomed valley of 
slight grade for the greater part of its course, this valley is bordered 
by mountain groups rising abruptly to a height of from 2,500 to 3,000 
feet above the river. In its lower course it flows across the basin 
which extends to Lansing river. 

The Stewart bends sharply to a northeasterly direction at the north 
of the Ladue river and, about seven miles farther, the Beaver nver 
enters from the west. 

The Stewart and Beaver rivers join fron:; opposite directions in a 
wide crescent-shaped valley which borderil the southern edge of the 
watershed range. N ort;h of the junction of the two rivers the moun
tains rise about 3,500 feet above the valley bottom, but to the south 
the valley opens out into a wide depression containing a few rolling 
and wooded ridges. 

Ten miles from the mouth of the Beaver, N ad;deen, or Boswell river, 
enters the Stewart from the mountains to the northward. This is a 
clear ra.pid stream about 150 feet wide and two to three feet deep. 
The Stewart river at this point cuts through a heMy deposit of 
old river gravels overlain by boulder clay. This deposit which is 
from seventy.five to 100 feet thick extends across the valley and the 
material still acts to some extent as a dam, for helow this point the 
river has a current of about six miles an hour, while above it there is 
scarcely any perceptible current at all, the river meandering between 
low mud banks and resembling a series of oxbow lakes for a distance 
of twenty-eight mileF. About ten miles above this still water portion 
rock terr·aces from twenty to forty feet, high occur for some distance 
up stream along the watet· edge. The valley becomes constricted at 
this locality, and the Tasin mountains rise abruptly on the south of 
the river where hitherto were only low ridges of a few hundred feet 
elevation. The northern front of the Tasin mountains extends along 
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the valley for about twenty miles eastward. Mount Ortell, situated 
at their eastern extremity, is one of the prominent peaks of this region. 
It rises to a height of about 4,700 feet above the river or 7,000 feet 
above sea level. Beyond the Tasin mountains the valley becomes 
wide again, the rock terraces disappear, the river breaks up into a 
number of channels in a wide g~avel flood plain and has a current of 
about twelve miles an hour. At. a distance of 100 miles from the 
Beaver river the Stewart turns to the northea&t and enters a narrower 

valley than formerly, situated between mountain groups. At a dis
tance of twenty miles in a northerly direction from this point lies a 
lake about six miles long, called by the Indians Ella-t'<i-tuo ; it is the 
head of one of the branches of Snake river flowing into the Peel. The 
iridians when jour·neying from the Stewart to the Mackenzie generally 
follow the Lansing valley and a valley which skirts the eastern end 
of the Tasin mountains ; cross the Stewart to this lake, and thence 
to Fort Good Hope crossing the Arctic Red river P-n route. Time did 
not permit of an examination of the river beyond this point. It is 
said to extend about twenty miles farther east, and to have its source 
in a basin containing numerous small lakes and bordered by moun
tains. Lansing and Hess rivers, and a branch of the Gravel river 
which flows into the Mackenzie, also have their source in this locality. 

On July 6 while passing the mouth of the Beaver river it was 
noticed that the Stewart discharges about twice as much water as the 
former. The water of the Stewart was very swift and muddy and 
crowded the clear water of the Beaver against the western bank. On 
July 22 the discharge of the Stewart had d iminished while the Beaver 
maintained the same flow as formP-rly. At this date the Beaver river 
was 210 feet wide, its greatest depth about seven feet, with a current 
of four miles an hour. On August 18 water was at a low stage iu 
both streams, and their discharge was about equal. 

BEAVER AND RACKLA RIVERS. 

The Beaver river occupies the same valley as the Stew art, and has a 
northwesterly direction for a distance of about thirty miles in a 
straight line from the mouth, or forty-five miles following the windings 
of the river. 

The valley and the river both turn at a right angle at this point, but 
at a distance of eight miles to the north tht>y resume their former 
direction. 

At a distance of twenty-five miles from the mouth of the Beaver, 
following the windings of the river, Rackla river, an important tribu
tary, enters from the northeast. The river occupies a wide valley for 
about fifteen miles. The main valley then branches into three tribu
tary valleys. The valley which enters fr·om the west is a continuation 
of the upper Beaver valley, and is occupied by a series of lakes from 
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two to tht·ee miles long. The other two valleys are occupied by 
branches of Rackla river, the one extending to the northeast being the 
continuation of the main valley. This valley leads with an easy grade 
to a low divide called Bonnet Plume pass, north of which is found the 
headwaters of the ·wind river, which flows into the Peel. A short 
distance below the forks, Rackla river flows through a narrow twisted 
canon, and helow this rock terraces occur at intervals along the 
stream for a dist.ance of about five miles. In the upper valleys the 
streams meander over tlood plains or in marshy ground through num
bers of small lakes or ponds. 

Above the mouth of Rackla river there is a stretch of fourteen miles 
of slack water, probably due to the fan of wash gt'avel:; which the 
Rackla carries down faster than the Beaver can remove it. At the 
square turn of the Beaver, twenty miles beyond the mouth of Rackla 
river, a small ct'eek enters from the southwest and drains '!. wide 
valley containing a great 11umber of small lakes. These lakes are nearly 
all connected by streams as far as the Mc(~uesten lakes, a distance of 
about twenty miles from the Beavel' river. By making a few short 
portages a canoe or small boat can be taken over this route to the .Me- " 
Questen and thence to the Stewart river. Above the square turn the 
Beaver river is an exceedingly swift stream, and at low water is not 
navigable owing to the numemus channels over which the water is 
disturbed. Craine creek enters from the north about twenty-five miles 
farther. The valley of this stream was followed by Mr. Camsell of 
the Geological Survey on his journey to the Wind n.nd Peel rivers. 

The Beaver river was not examined beyond this point, but it ap
pears to be fed by small streams issuing from the Ogilvie range. At 
some distance farther west these streams turn to the southwest and 
form the headwaters of one of the branches of the Klondike river. 

OGILVIE RANGE. 

The Ogilvie range, which lies on the watershed between the Stewart 
and Peel rivet·s, has a width in this locality of about fifty miles, and 
extends from the valley of the Beaver river almost to the mouth of 
Little Wind rivet' to the north. The northern edge of the Ogil vie 
range marks the termination of the mountainous region on the Peel 
River basin, and is followed by a low dissected plateau which lowers 
by successivr steps to the Arctic coastal plain. 

Flanking mountain groups extend southward and eastward from 
the Beaver river for a distance of forty miles. To the eastward the 
Ogilvie range is serarated from the Selwyn range by the comparatively 
low divide between the Stewart and the Gravel rivers. 

Over the whole extent of this elevated region the most general accor
dance of summit level would appeat· to occur at about 6,000 feet above 
sea level. 
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Of the several prominent peaks which rise above this level none are 
higher than 7,500 feet. 

YUI{ON PLATEAU. 

To the southwest these mountain groups front upon the region 
known as the Yukon plateau which has a general elevation of 5,000 
feet in this vicinity, sloping to about 4,000 feet at the Yukon basin. 

The topographic relations of these mountains is extremely intricate 
and would require several seasons' observations over a mot·e extended 
area in order to correla.te the region physiographically with the 
provinces to the south and west. 

Orographically the two principal mountain ranges are analagous to 
the Rocky Mountain system of British Columbia, as the lowlands 
bordering these mountains on the north and east correspond to the 
great plains east of that province. 

The variation in the topography of the different mountain groups 
depends largely on the character and structure of the rock formations 
from which they are built. The highest portions of the Selwyn range 
being composed of tilted quartzites and agglomerates, or of granite, 
are as a rule bolder and more rugged than. the crests of the southern 
face of the Ogilvie range which are built up principally of limestone. 

The mountains south of the Beaver river, composed principally of 
crystalline schist, present a more regular and rounded outline, due no 
doubt to their earlier date of uplift and havmg been subjected to 
erosive agencies for a much longer period than either of the watershed 
ranges. The highest portion of these mountains is generally composed 
of intrusive diorite masses which have resisted weathering more 
successfully than the schist by which they are surrounded. 

Although t~e principal valleys have a southwesterly direction, the 
drainage does not always select that com·sE', but makes very wide 
detours at several points. Only a portion of the main drainage ways 
is in accord with the strike or trend of the rocks and the detours 
are generally made transverse or across the strike. 

A ll the rock formations have jointage planes more or less well de
veloped, along which the rock breaks down more readily. The direc
tion of the dominant jointing and the dip of planes varies somewhat in 
the different formations. 

In a rough way some of the interstream areas correspond in plan to 
the shape of one of the single blocks of rock that compose it. 

CLIMATE. 

The Stewart river generally opens and is clear of ice between May 
10 and 15, and becomes frozen over by the end of October. 

• 



• 

12 c GEOLOGICAL SURVEY OF CANADA 

Although there is a high average rainfall in some seasons, the 
summers in this region are generally fine, the weather sometimes being 
hot. 

During the summer of 1905 no frost occurred between May 25 
and August ::!6, and the snow had almost entirely disappeared from 
the mountains on the first of August . 

The long hours of daylight are favourable for abundant vegetation 
• and the floors and slopes of the valleys are all well covered with a 

forest growth. 
'l'REES. 

The principal forest trees are white and black spruce, balsam, 
poplar and birch. The limit to which .trees grow on the mountain 
slopes varies from 1,800 feet to 2,800 feet above the river. 

The white spruce is the most valuable tree and furnishes good 
timber for building and mining purposes. The best groves of this 
tt·ee are found on the islands or on the alluvial flats along the river, 
but good specimens occur in scattered groups on t be slopes to a height 
of 2,000 feet above the river in the lower valleys. 

There is a marked deterioration both in the size and appearance of 
the spruce as the more northerly branches of the river are approached. 

The balsam fir occurs only on the valley slopes mixed with spruce, 
beginning at an elevation of about 1,200 feet above the river, and con
tinuing upward to the limit of trees. On the slopes of the Ogilvie 
range, however, the balsam disappears entirely, its northern limit in 
this area being a bout the forks of Rack la rivet·. 

The black pine (Pinus JJftwr·ayana) was observed only at one 
locality. On the south side of the Stewart, near the mouth of the 
Hess river, there is an extensive grove of this tree growillg on a wide 
gt·avel terrace about 300 feet above the river. The trees are small, 
few of them exceeding nine inches in diameter. 

Along the banks of the streams there is a thick growth of willow 
and alder, and for some distance above the tree line dwarf birch and 
moss cover the mountain ridges. 

The greater portion of the forest growth on the slopes bordering the 
Stewart between the Frazer falls and Lansing river was destroyed by 
fire in the year 1898. This immense loss was due to the carelessness of 
some of the numerous gold seekers who entered the country during 
that year. 

VEGE'l'ABLES AND FRUIT. 

At the mouth of Lansing river in a garden cultivated by Mr. Braine 
very fine vegetables are produced, induding evP-ry variety grown in the 
neighbourhood of Dawson. 
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The small wild fruits such as the raspberry, blueberry, cranberry 
and red and black currn.nts grow in great profusion and to n. large size. 

GAME AND l<'ISH. 

The large game of this region includes bear of several species, wolves 
and wolverine, moose mountain caribou and mountain sheep. The 
principal animals trapped for fur are th<~ lynx, fox, beaver, marten, 
otter and mink. 

The rivers and lakes are well stocked with salmon trout, whitefish, 
pike and grayling, and all the ordinary northern waterfowl are abun
dant. 

The salmoJ! on their way from the sea to the spawning grounds ascend 
the Stewart river in large numbers. Only the more vigorous fish are able 
to ascend the Frazer falls, but several are caught by the Indians at Lan
sing and salmon were seen as high as fifty miles up the Beaver river. 
At the mouth of Lansing river Messrs. Frank Braine and Percival 
N ash have established a trading post, and a small band of Indians 
live close by in cabins. Several Indians from Fort Good Hope on the 
Mackenzie river make' regular journeys to this point, trapping and 
hunting along the route. A few white men make a regular business 
of trapping on the Hess river and its branches. 

This region offers a great field for the sportsman and explorer, most 
of the country between the Stewart and Pelly headwaters and the 
Mackenzie being quite unknown. 

Suitable boats or ~anoes can be poled or tracked on the main rivers 
well up into the watershed ranges. Several of the higher mountain 
groups offering sufficient inducements to the mountain climber and 
huntsman are situated within a day's journey from the river. 

The scenery is very fine, the mountains gain impressiveness from 
their situation in low wide valleys, and their colouring is rich and 
varied. Some of the valley bottoms seen from a height have an extra
ordinary appllarance, suggesting a mosaic fioor in which the pattern is 
worked out by the bright surfaces of the c:mntless lakes and ponds and 
the narrow dark-green land areas separating them. 

GENERAL GEOLOGY. 

The geological information was galhered principally during the pro
it·es~ of the topographical work and although the area] dist.ribution 
of the rocks was obtained in a general way it is of necessity incomplete 
aud lacking in detail. 

The important task of determining the sequence of the strata which 
are represented in a new area such as this is attended by many diffi-
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culties. Only by close and detailed studies over a region where the· 
rocks have been much disturbed can the succession be definitely estab
lished, and thiEJ class of wor·k has not yet begun in thP Yukon terri
tory. The work previously done hns been on detached areas, the sur
veyB being of a reconnaissance or exploratory character. The results 
thus obtained have ne\'er been correlated in a satisfactory manner· as 
the apparent absence of fossils in some of the areas leaves only the· 
unreliable connecting link of lithologic resemblance. 

GEOLOGICAL FORMATIONS. 

A provisional classification for the purpose of description is given as. 

follows, beginning with the oldest formation. • 
P1·e-Devonian. The group of various schists, quartzites and crystal

line limest,ones in the area south of the Beaver river. 

Devonian-The limestones, ferruginous slates and quartzites of the 
Ogilvie range. An account of some fossils found in these rocks i;; 
gi\•en in Mr. Camsell's report on the Winci and Peel rivers. 

Upper Palaeozoic-A large mass of white bedded crystalline lime
stone, forming the greater portion of a mountain gt·oup situated north 
of the Beaver and west of Rackla river. 

Triassio-The rocks exposed along the Stewart river and bordering 
mountains, extending northward and eastward from the vicinity 
of Lansing river. 

Concerning the rocks classed as Pre-Devonian it may be said that 
they possess the characteristics ascribed by Mr. McConnell to the 
group of rocks in the Klondike area which he calls the Nasina series. 
Rocks of this class outcrop at intervals along the lower portion of the 
Stewart river and they also form a considerable portion of the bed
rock in the Duncan Creek district. Their age is undetermined, but in 
the area under consideration they are known to be older than Devon
ian, and may therefore be either lower Palaeozoic or Pre-Cambrian. 

They consist, like the N asina series, of ancient siliceous, argillaceous 
and calcareous sediments now altered into quartzites, mica schist and 
crystalline limestone. With these are associated green schists which 
represent in most cases basic eruptive rocks, principally diorites and 
diabases, intruded along the bedding plane3 of the older formation and 
subsequently sheared and altered. 

Quartz porphyries reduced to a similar condition also furm a portion 
of this series. 

Rocks of Devonian age appear to compose the greater portion of 
the Ogilvie range. · 

Similar rocks occur to the eastward along the Mackenzie river. In 
the latter region the rocks are practically undisturbed. Whether the 
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continuity of the formation is preserved between these localities is not 
known. 

The crystalline limestone, provisionally classed as Upper Palaeozoic, 
rests unconformably on the crystalline schists, while it is apparently 
overlain by Triassic rocks. No fossils were found, and the contact 
with the Devonian rocks to the north was not seen. A similar rock 
mass occurs on the Macmillan river which was classed as C!!.rbonif
erous from the evidence of some fossil remains found in that locality. 

This occurence also overlies crystalline schists unconformably and is 
followed by what are probably Mesozoic rocks. 

The rocks grouped as Triassic are almost altogether of sedimentary 
ongm . Thin bedding and diversity in the colour and composition of 
the beds are chara.cteristic features. They have been greatly folded 
and crumpled in some localities, while in other places they are hori
zontal. Cleavage planes have been developed, and certain of the beds 
have undergone slight alteration dut·ing the processes of mountain 
building. 

The rocks which underlie the eastern extremity of the area marked 
Trissaic on the accompanying map sheet are chiefly made up of sand
stones, grits, red slates, limestone and some volcanics, while toward 
the western end shaly argillites with thin quartzite and limestone beds 
prevail. Beds similar to the latter also occur in the section to the 
west. 

The evidence gathered from the study of a few fossil: found in the 
area while not conclusive, is in favour of referring at least a portion of 
the series to the Triassic. 

A group of rocks similar in many respects to the above occurs along 
the Macmillan river forty or fifty miles to the south, but the black 
chert beds found in that area are absent in the Stewart River series. 

DISTRIBUTION OF ROCKS. 

At Prazer falls the river cuts across hard quartzose greenish schists, 
apparently crushed eruptives alternating with bands of softer green 
chloritic schist, and slightly schistose grey quartzite. 

Between Nogold creek and Hess river the country rock on both 
sides of the valley consists of greyi~h quartzite in which are included 
some green schists similar to those seen at the falls. 

The quartzite in this locality varies in the degree to which it has 
been altered. The least altered portions are composed of tine rounded 
interlocking quartz grains in thick well jointed beds which bear evi
dence of their sedimentary character in the form of ripple marks and 
false bedding. 'Vhen fragments are broken off, the fresh surface 
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shows occasional specks of mica, but a schistose structure is only poorly 
developed. On the other hand this rock grades into an extr·emely 
schistose phase consisting of altemate thin layers of silvery mica and 
elongated quartz grains. 

Most of the intrusive rocks that are interbanded with the quartz 
schists have become so alter·ed, and secondary minerals prevail to such 
an extent in their composition, that it is difficult to determine what 
the original source of the rock has been. In the field they are nearly 
always well defined owing to their usual dark green colour, different 
texture, and the fairly sharp dividing line between them and the 
quartzites, but in some cases they have undergone metamorphism along 
wi.th their 0ontaining rocks to such a degree that it is impos~ible to 
separate them. 

This group of schists is c0ntinuous with those of the Duncan Creek 
mining district. immediately west of this area. They extend north
ward to the Beaver river, and are found to the south at a few places on 
the Macmillan river. Their ea~tern limit is unknown. They are of 
economic importance in this region as these metamorphic sediments, 
when associated with basic igneous intrusions, generally contain auri
ferous veins and app<:!ar to be the source of placer gold. 

About nine miles below Lansing river the schists are replaced by a 
series of much younger rocks. These con<ist of dark, fine-grained, 
carbonaceous, and greeuish argillites, slightly altered, with grey 
shales, dark, impure limestone, and narrow bands of sandstone almost 
hardened to quartzite. 

Thfl attitude of the beds at this locality is vertical, but at their 
southern edge is a bed of conglomerate containing rounded and elon
gated pebbles which appear to be derived from the -schists farther 
south, but the contact with them was not found. 

These rocks are exposed at intervals along the Stewart river as far 
as Nadaleen river; they form ben0hes about thirty feet high in the 
vicinity of Lansing river, and are the rock walls of the Seven-mile 
cafion. The prevailing strike of the rocks is east and west, and the 
attitudes of the beds vary from almost horizontal to vertical. 

There is E ~ood deal of minor crumpling and folding, and in some 
places small qut~.rtz veins and stringers intersect the beds. 

About thirty miles above Nadaleen river several low rock terraces 
occur on the 8tewart. The rocks of which they are composed consist 
of red and greeu .slat~s, sandstones, grits or fine conglomerate, gray 
limestone, and shale. The sandstones and grits are vflry hard, and 
are composed mostly of quartz fragments with a siliceou;; cementing 
material. 
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'rASIN MOUNTAINS. 

On the slopes of the Tasin mountains to the south of the river· a 
good section is exposed, having a thickness of at least 3,500 feet. Beds 
similar to those seen near Lansing river are represented in the section. 
The uppermost beds are the sandstones, and these beds form the rug
ged mountain peaks of this group. The ~trike of the series is in general 
northwest and southeast in this locality. They appear to form an 
anticline, with the river flowing in the axis of the fold. The dips of 
the beds on t.he valley slopes are not steep as a rule, and the series are 
traversed by a system of jointing, the dominant planes <•f which trend 
in a northerly direction. 

These rocks extend eastward for a considerable distance, as the red 
slate beds which are such a conspicuous member of the formation could 
be traced on the mountain slopes. 

North of t.he Stewart river the mountains are built of heavily bed
ded limestone overlying yellow weathering ferruginous slates, and rocks 
of this character appear to form the greater portion of the Ogilvie 
range. 

Ro~ks similar to those first seen in the vicinity of Lansing river 
extend some distance up the Beaver river and to a point a few miles 
above the forks of Rackla river. The contact in this locality is faulted, 
the limestones and associated rocks of the Ogilvie range being over
thrust on the argillites. In a bed of dark, impure limestone associated 
with the argillites and qul_lrtzites near the forks of Rackla river, some 
fossil remains were found which have been identified by Dr. White
aves, who reports the following forms and refers them to the Triassic, 
but at the same time states that the evidence in favour of that view 
is by no means conclusive. 

Pelecypoda.-Some very imperfect remains of apparently four or five 
species, two of which have much the general appearance of 111onotis 
subcircularis and Halobia Lommelli. 

Cepltalopoda.-Fragment of a small Ammonitoid shell, apparently 
rather similar to Arpadites, but which shows no trace of any of the 
sutural lines. There seem to have been two longitudinal keels and 
three longitudinal grooves on the venter, and the transverse ribs are 
slightly flexuous. 

The scbistose series first mentioned cross the Beaver river a short 
distance above the mouth of the Rackla river. In this locality the 
schists vary in appea.race from those to the south, being of different 
texture and not so massive. Thinly laminated quartz schist, soft 
greenish chloritic schist, and dark mica schist, and some bands of grey 
crystalline limestone characterize this portion of the metamorphic 
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series. Small bodies and stringers of quartz are numerous m the 
schists along the south side of the Beaver River valley. 

Between Hack la and Beavf:'r rivers and north of the schistose area is 
an isolated mountain group composed almost entirely of white crystal
line limestone which is not invaded by any other rock masses. This 
limestone contains some silicPous beds and patches and a few thin 
seams of siderite, but no traces of fossil remains could be found. 

Between the limestone and the schists lies a thick bed of breccia 
containing some large fragments of grey crystalline limestone and dark 
mica-schist. 

IGNEOUS ROCKS. 

The unaltered igneous and volcanic rocks represented m this area 
occur in ~mall detached and irregularly distributed masses. 

The most important mass forms the central portion of the Lansing 
mountains, situated south of Lansing river and fifteen miles east of 
the Stewart. 

The r·ock here consists of a coarse gray biotite-granite ; it is strongly 
jointed and weathered into conspicuous peaks of a ruggeJ character, 
which contrast strongly with the smoothly rounded contour of the ad
jacent sedimentary rocks through which it intrudes. Another small 
area of granite of similar composition occurs south of Ladue river on 
the eastern slopes of the Gustavus mounLains. This mass has appar
ently been exposed to erosion for a considerable period and presents 
smooth, gently rounded surfaces. 

Small bodies of granite of apparently the same composition .as the 
above occur to . the west and south of this area. As a rule they occur 
in the form of stocks or cores in a mountain group. The cont11ct be
tween the granite and the sedimentary rocks is generally clear and 
well defined, the latter rocks being considerably hardened for some 
distance from the granite. 

The remains of a dome structure in the bedded rocks surrounding 
the unroofed granite stocks is sometimes apparent. 

On the mountains east of the Beaver ri\·er and north of the Stewart 
a series of diabase dikes cuts through the grey argillites. These dikes 
were traced from this point in a westerly direction for a tlistance of 
twelve miles; they cross the Nadale~n river and reappear on the moun
tain group north of the mouth of the Beaver river. On the mountains 
the dikes form the crests of the ridges, with almost perpendicular faces 
toward the south. 

Sn:all bosses and dikes of diorite frequently occur intruded in the 
schists on the mountains south of the Beaver river. The highest 
peaks of these mountain groups is often composed of cllorite. 
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Andesite tuff~, ash-rocks and other volcanics are found m small 
quantities associated with the red slates and sandstones. 

GLACIATION. 

All the valleys in this region are floored with deposits of drift com
posed of a variety of materials and laid down under different condill
ions. The rivers have cut trenches in and removed vast quantities 
of these deposits, but the depth of m tterial still remaining is unknown. 
Large patches of loose material still adhere to the valley slores to a 
height of 1500 feet above the river along its lower reaches, but in the 
upper valleys the drift m tntle becomes thinner and does not appear to 
alter the pre-existing topography to any great extent. 

Boulder clay or till, which is a direct ice deposit, oc·~urs in large 
patches at several points along the Stewart river between Frazer falls 
and Nadaleen river, but none was observe.:l above this point. The ex
posures of boulder clay, where cut into by the ri··er, are at least 100 
feet in thickness and present the usual steep faces with the upper por
tion carved into pinnacles and knots. 

At the few points where the bottom of the thick sheets of boulder 
clay was observed they rest · on low bed-rock benche~, but on other 
points thin sheets of boulder clay overlie or are interstratified with 
sands or gravel, indicating reinvasions of the ice after the general with
drawal. Following the uoulder clay on the downstream side there are 
generally found non-coherent and confused deposits consisting of boul
ders, gt·avel, sand and clay which appear to be morainal overwash. 

Between these accumulations which may be terminal moraines, are 
found deposits of more or less evenly bedded m~.terials varying in 
coarseness from fine silts to beds or layer_,; composed of boulders. 

Deposits of this chat·acter form the greater portion of the drift along 
the rivers, and on Ladue river they have a thickness of at least 250 
feet. 

No boulder clay was observed on the Ladue river or in the wide 
valley between the McQuesten lakes and the Beaver rivet·, the latter 
valley being floored with fine river sand. 

A thick deposit of plastic blue clay without pebbles occurs in the 
middle of the wide valley of the Stewart about thirty miles above 
Frazer falls, and a similar deposit was found underlying sand and 
gravel beds opposite the mouth of Hess river. 

Some of the materials of the drift have been transported to points 
far distant from their source. The hematite and jaspilite pebbles 
which are caught in such abundance in the sluice boxes on all the 
creeks of the Duncan Creek mining district have their source some
where between the headwaters of Rack la and Wind rivers. In this 
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caBe the drift has travelled for a distance of 100 miles or more. Pebbles 
from other·rocks are known to have been borne over great distances, 
although the evidence is not always so unmistakable as in the case of 
the hematite pebbles, when attributing the distribution of certain 
portions of the drift to glacial movements. 

Judging by the character of the drift deposits which have been des
cribed, and from observations made in other portions of the Yukon 
territory, it is evident that running water, still water and ice have all 
contributed directly towards their accumulation. 

During the glacial epoch glaciers descended the Stewart valley from 
the elevated region around its upper waters. At the period of 
maximum accumulation the valleys were all filled with moving ice and 
only the upper portions of the higher mountain groups were uncovered. 

The general level of the ice in that area was about 5,000 feet above 
sea level. In the vicinity of Frazer falls the ice reached a level of 
4,000 feet and the westerly limit of glaciation occurs nl'ar the mouth 
of the McQuesten river. Although the ice sheet was thick enough to 

over-ride several of the ridges and lower mountains its movement ap
penrs to have been controlled to some extent by the topography, for at 
the few places whPre glacial groovings and striae were .observed they 
·indicated a movement in the direction ·of the principal valley. 

The e~·ents of the gla(!ial period have affected the topography of the 
Stewart River basin both by erosion and deposition. The hills were 
smoothed and rounded in outline and the valleys were widened by the 
removal of rock waste from their slopes, and this material was trans
ported and irregularly deposited R.t certain localities where the margin 
of the ice sheet was constant for some length of time during its with
drawal. 

In the higher mountain groups glacial activity continued and sent 
down ice · through side valleys after the main valley glaciers had 
retreated. The river at several points has cut through mounds of un· 
sorted drift which were probably the terminal moraines of these local 
glaciers. These local glaciers extending across the main valleys 
acted as obstructions to the drainage, and extensive lakes were 
formed into which the glacial streams washed tht>ir burden of debris, 
the coarser material being deposited near the point of discharge, and 
the finer material such as rock flour beiag carried fat·ther before deposi
tion. 

ECONOMIC GEOLOGY. 

That portion of the region which is best worthy of the attention of 
the miner in search of placer gold is the area situated east of Mayo 
lake and south of the Beaver river. 
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This area is underlain principally by schists of various origin and 
character which are intruded in places by igneous rocks, such as granite, 
diorite and diabase. The bed-rock of all the productive placer ground 
in the Yukon territory is of a similar character to the above. 

On the accompanying map sheet a portion of the Duncan Creek dis
trict is shown and the geological relP,tions between it and the new area 
to the east are laid down. 

Colom·s of gold were obtained in the gravels of many of the small 
streams flowing O\'er this area, but whether there is sufficient gold 
to pay for mining can only be determined by the usual process of 
reaching bed-rock. 

Physical conditions on the Ladue river render it a singularly unin
viting locality for the prospector. The river itself flows with a sluggish 
current in a wide flat-bottomed val!ey containing a great depth of 
mud, sand and fine gravel. Most of its tributary streams are small 
torrents heading in high mountain groups. South of the Ladue river 
in the area t:1!'ough which Rupe, Edwardo; and Nelson creeks flow, con
ditions appear to be more favourable for mining, for although some of 
these streams head in high domes, they mostly flow with easy grades 
between low, well-rounded ridge•. 

In the area between Hess rivf'r and Lansing river east of the 
Stewart at least four creeks flowing into those streams are known to 
yield coarse gold. This portion was not examined by the ~riter, but 
on Congdon creek, which comes into the Stewart from the east about 
six miles below Lansing, good prospects were obtained by one of the 
party in the surface gravels. 

The same difficulties which attend mining in the Duncan district, 
such a-< underground water and large boulders in the creek bottom, 
may be expected in these areas. 

Above the mouth of Mayo river the gravel bars on the Stewart, 
although slightly auriferous, do not yield gold' in paying quantities. 
Beyond the mouth of the Beaver river the bars do not appear to be 
auriferous. The same ruay be said of the Beaver, and although fine 
gold was said to have been found in 1898 on the bars of Rackla river, 
its principal tributary, no colours could be obtained by the writer's 
party on that stream, but on a small stream nearly opposite the mouth 
of Rackla river coarse gold was obtained in the surface gravels. 

No gold·bP.aring quartz has up to the present been discovered in 
this region. Small bodies and stringers of vein quartz are of common 
occurrence in the area of schistose rock& described above, but no trace 
of gold-bearing rock was seen on that portion of the area traversed. 

A large body of quartz forming iow rugged ridges crosses thE~ 
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Stewart valioy about eighteen miles below Lansing river. Another 
large body of quartz occurs on Rackla river, below the forks. These 
bodies are apparently barren of any mineralization. 

The existence of large bodies of iron ore at the head waters of the 
'Vind and Bonnet Plume rivers has been known for some years. Out
crops of this ore were seen by a few of the gold-seekers iwho journeyed 
to the Yukon by this ' route. The drift from these bodies is widespread 
on the basin of both the Peel and Stewart rivet·s, being:found all along 
the tributaries of the latter as far as the mouth of the McQuesten. In 
these localities the drift from the iron beds is only found during the 
processes of mining, as on account of it" weight it sinks to bed-rock. 

On Rackla river, however, which apparently heads near the source 
of the iron, large fragments are found on the sudace. 

The pebbles wherever found show an exceedinglv fine-grained very 
compact hematite, some of which also contain thin bands of red 
jaspilite. Small boulders showing bands of pure ore four or five 
inches thick were found near the forks of Rack la river. 

The presence of these ore bodies is an interesting fact, but in this 
region they are very unlikely to be numbered among the economic 
mineral resources of the territory from a c6mmerical point of view. 

APPENDIX. 

LIST OF BUTTERFLIES AND MOTHS COLLECTED IN THE YUKON 
TERRITORY BY J. KEELE, 1904-5. 

Determined by James Fletche1·, LL. IJ, F.R.S.C. 

BuTTERFLIRS. 

Papilio rnachrwn, "Var aliaska, Mayo Lake. 

Colias occidentalis, Mayo Lake, Aug. 7. 

Colias meadii, " " 
Pieris bryroniac, " " 
Argynnis eurynome, " " 
Argynnis chaliclea, " 
Argynnis jrigga, var saga, " 
Phyciodes pratensis, " " 
Lycaena antiaci.~, " July 28 

Erebia epipsodea, " " 



GEOLOGICAL SURVEY OF CANADA. VoL. XVI. PAR'l' C, PLATE HI. 

BANKS m' RIVER GHAVEJ" AND BOULDER CLAY ON S'l'EIVAR'l' RIVER OI'POSl'l'E 
MOUTH m· N ADALEEN RrvER. 
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Eurymus boothii. Curtis. Lansing river, June 24. Ladue river, 
July 4. 

Eurymus paleano. L. Ladue river, July 4. Stewart river above 
N adaleen and :Frazer falls. 

Eurymus occid9ntalis. Scudd. Beaver river, July 25. 

Phyciodes pmtensis. Behr. Stew art river above N adaleen, July, 
18. ,. Ladue river, July 4. 

B1·enthis chariclea. Schneider. Lad ue n ver, July -i. Slopes of 
Mount Ortell, July 16. 

Erebia disa. Thun. var mancinns, D & H. Lansing river, June 24. 

Erebia magdalena, strk. On mountain ne:1r forks of Rackla river, 
Aug. 2. 

fEneisjntta, Hbn. Stewart river, June 22. Lansing river, June 
24. Ladue river, July 4. 

Coenonympha lcodiak, Edw. Lansing river, June 24. Ladue river, 
.T uly 4. 

E1,e1·es amyntula, Bdv. Stewart river n.bove Hess river, June 22. 

Nomiades aniiacis, Bdv. • Lansing river, June 24. Ladue river, 
July 4. 

MOTHS. 

Plusia sackenii, Mayo lake, Aug. 7. 

Metanema inalomaria, Mayo lake, Aug. 7. 

Hypltoraia parthenos, Harr. Stewart river abo,·e Frazer falls, 
June 15. 

Dyscia orcijerata, Wlk. Lansing river, June 24. 

Androloma mac-cullochii, Kirby. Slopes of Mount Qrtell, July 16. 

Metrocampa prcegrandaria, Gn. Frazer falls, July 28. 

Parasemia plantaginis, L. Lansing river, June 24. 

HYMENOPTERA 

Tentltredopsis evansiu. Lansing river, June 24. 
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ROBER1' BELL, EsQ., 

Acting Director, Geological Survey of Canada. 

DEAR Sm,-Herewith I beg to hand you my report and map of 
the Peel river and some of its tributaries. The report is accompanied 
by a few illustrations showing the physical aspect of the region 
traversed. 

I remain, sir, 

Your obedient servant, 

C. CAMSELL. 
OTTAWA, March, 1906. 
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rrHg PEEL RIVER AND TRTBUTARIES 

INTRODUCTION. 

The field work assigned to me for the ~eason of 1905 embraced rt 

geologic and topographic reconnaiosance of the Peel river in the 
extreme northwe~tern portion of the Dominion. Owing to the short
ness of the season in that part, and the difficulty and length of time 
required to get in and out of the region, an early start from Otta~a 
was very necessary. In accordance, thereforP, with instructions received 
from Dr. Bell, I left Ottawa about the middle of March for Winnipeg. 
Here some supplies were purchased and shipped by the Hudson's Bay 
Company to meet me at Fort MePherson in August, and later I 
proceeded to Dawson, where I arrived on the 14th of. April. 

At Dawson the interval between the closing of winter travel and the 
opening of navigation on the streams was consumed in the testing and 
correction of instruments, and in visiting and examining the placer 
mines of the Klondike creeks; and during this period we were much 
indebted to l\'k J. B. Tyrrell for his kindness and hospitality in allow
ing us the use of his house. To Major Z. T. Wood also, Commandant of 
the North-west Mounted Police in the Yukon, are my thanks due for his 
kindly assistance in the selection of canoemen and the loan of a canoe. 

On l'\Iay 22, the party, con~ isting of six men and three canoes, 
left Dawson by the ss. l'Tospecto1· for Frazer fal ls on the Stewart 
r;ver. Four days were consumed in reaching this point.. Another 
delay, occaoioned by an etl,rly rise of water in the Stewart rivet', pre
vented us from moving until June 5. \Vhen we heg<1r1 om· joumey 
at this date, it was only with the greatest difficulty and some danger 
that any progress could be made. Wit.h the water fifteen or twenty 
feet higher than its normal stage the velocity of the current is greatly 
increased, quantities of driftwood are being carried down stream, and 
in many p.Jaces the banks are completlely submerged. Under these 
conditions we were eight days in getting as far as Lansing river, a 
distance of eighty miles. 

Above this river the water was at a much better stage and the travel
liPg was easier, until we came within twenty-five miles of the mouth of 
Braine creek. In this portion of the Beaver river, a northern tributary 
of the Stewart., the stream is split up into several channels and is filled 
with gravel bars, while the grade is greatly increased, so that consider
able difficulties were again encountered in making progress. At the 
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mouth of Braine creek the actual survey commenced, though a track sur
vey had been carried up from Williams's cabin at the caii.on seven miles 
below, to connect with Mr. Keele's survey of t.he lower part of the Beaver 
river. 

ROUTES SELECTED. 

It was my original intention on leaving Ottawa to follow identically 
the same route across the mountains which was taken by the prospectors 
in 1899, but I was dissuaded from this on reaching Dawson hy many 
of those who came through the Bonnet Pfume pass. These men 
stated that on account of the difficulties of thi'l particular route, any 
other would be preferable. I could not lea m that any one, at any 
time, whether white man or Indian, had ever taken a canoe 
across into the Peel River watershed by any othet· route than the 
Bonnet Plume pass. But I did learn that the Indians bad come 
across from the Wind river to the Beaver river through a pass that 
was said to be very much lower than the Bonnet Plume. It was 
finally decided if possible to find this winter route and follow it·. 

On our way up to the Stewart river, we lliet Mr. Braine of Lans
ing creek, and from him we obtained the necessary information as to how 
to find the pass to the Wind river, for he himself had been through a 
part of it the winter before. It is sufficient to say here that the 
Braine pass through the mountains, though an easy winter route, is 
not a feasible one for canoes. Though we went through at a time 
when the water in Braine creek was probably at its best stage, yet 
we had to portage almost the entire load for fifteen and a half miles, 
and the canoes themselves for three and a half miles. 

A micrometer and compass survey was catTied from the mouth 
of Braine creek through Braine pa,;s, and down Nash creek to the 
Wind river, a distance of thirty miles. 

From the mouth of Nash ct·eek to the Peel river the course of 
the stream is almost true north, so that to save time a careful track 
survey, checked by frequent observations for latitude, was all that was 
made. The distance is approximately lOO miles. 

We reached the Peel river on the 13th of July, and from this 
point a micrometer suney was recommenced and carried' down the 
stream to a point 98 miles below Fort McPherson, where the west
ern branch of the river fil'at joins Mackenzie waters, and from this 
point back to Fort McPherson by the central branch of the Peel 
ri ve1·. The survey of this portion was completed on the 11th of 
August, and 011 the 15th the return journey to Dawson was begun. 

Returning, the route followed was that by the Rat river through 
McDougal pa3s and into the Bell and Porcupine rivers, the same as 

· had been taken by Mr. W.Ogil vie in 1887. A small portion of new work 



CAM SELL PEEL RIVER AND TRIBUTARIES 9 cc 

was here done in surveying the central and largest outlet of the Rat 
river, the eouth branch, which was done by Mr. Ogilvie, being impas
sible excepting in the spring. The Rat river empties by three 
branches into Peel Hiver waters, but the northern branch is an incon
siderable stream and only navigable in high water, so that no at
tempt was made to survey it. In the ascent of Hat river, we were 
particularly fortunate in having a great deal of rain and snow, which, 
though making the travelling very disagreeable, raised the level of the 
water sufficiently in the stream to allow of comparati vP.ly easy canoe
ing. The same conditions allowed us to get out· canoes within six 
hundred yards of navigable waters on the other side of the divide, so 
that a portage of that length was all that was nec<Jssary. · Had we 
been a week or two earlier, or a few days later, we would probably 
have been compelled to make a portage fof three or four miles in 
length. 

'!'he Porcupine river was followed down to its junction with the 
Yukon at Fort Yukon, where we arrived on September 8, the actual 
t ravelling time from Fort l\1acpherson to Fort Yukon being t\Yenty 
days. A track survey was carried all the way from iort McPherson 
to the boundary line of Alaska just below Hampart House, where it 
was closed. 

After a delay of five days at Fort Yukon, we caught one of the 
Nor· them Commercial Company's fast steamers plying between Dawson 
and St. Michaels, and arrived in Dawson on the 17th of September. 

PREVIOUS EXPLORATIONS. 

The first mention we have of the Peel river is by Sir John Frank
linin his second voyage to the Arctic sea 1825-1828. On returning 
from this expedition, and while ascending the Mackenzie river a short 
distance above its mouth, he was led into the stream whbh he at first 
mistook for a branch of the Mackenzie. He ascended it for some 
considerable distance under this impre~sion before he found out that 
it was an entirely different stream. He called it the Peel river in 
honour of Sir Hobert Peel, and the favourable account he gave of the 
stream, and more particularly of its fur-bearing animals, attra::ted the 
attention of the Hudson's Bay Company and shortly after induced 
them to send an exploration party under Mr. Bell to make an exam
ination of the river preparatory to establishing a trading post on it. 

In the summer of 1839, Mr. Bell explored the river to the head of 
the Snake Hiver branch, t,hinking this was the main stream, and the 
following year Fort lVlcPherson was established at the head of the 
delta. During the winter of 1840-1841 Mr.A.K. Isbister, also an officer 
in the employ of the Hudson's Bay Company, made a survey and 

16-c- 3t 
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sketch ft·om his own a nd ll'II-. Bell's observations of the stream. This 
he published, along with an account of the topography and geology of 
the region, in Volume X V, 1845, of the Royal Geographical Journal. 

In the summer of 1893, the late Count V. E. d 'l Sainville, who was 
then living at Fort McPherson, with one canoe and two Indians made 
a very good survey and map of the stream as far as the mouth of the 
Wind river. As a rll le the natives in going up to the vVind river, leave 
their canoes about 75 miles above the Fort and walk straight across 
country to the mouth of vVind river, thus a \·oiding the swift water in 
t he river and cutting off the big bend that it makes. Count de Sain
ville, howevet·, followed the course of the stream the whole way up to 
the Bonnet Plume rivee, the journey occupying two weeks. At the 
mout-h of this stream, he left his canoe and walked up the river bank 
about twenty-five miles, from which point he cut across to the vVind 
river. This he followed down to its junction with the Peel river and 
back again to hi s canoe. On his map he _gives his distances, elev~tions, 
and latitude8. He also mentions the occurrence of hot springs at the 
mouth of the Bonnet Plume river, at which clucks and geese were said 
to remain all winter. He notes also t he existence, between the Bun
net Plume and the W ind ri\•et·s, of lignite beds which weee burning 
at the t ime, and according to Indian report had been for yeat·s befoee. 
These beds are still burning. 

EARLY PROSPECTORS. 

For theee or four years after the placer diggings were first discoveeed 
on the Klondike rivee, pwspectors ceowded into Dawson by every 
possible route, and some of those who went by the Mackenzie ei,·et• 
found their way across the mountains by the Peel River route which 
led them through the Bonnet Plume pass into the waters of t he 
Stewart river. In the fall of 1898 about 90 persons who followed 
this route found themselves compelled to wintel" on the P eel rivet". 
Most of them managed to get as far up as the mouth of the Wind river, 
wh_ere they built their cabins and spent the winter. A cluster of 
deserted cabins, which stand a few miles up the Wind river from its 
mouth, was called by them Wind city . During the winter they hauled 
theit· outfits and supplies to the head of the Wind river and through 
the Bonnet Plume pass, and thence down the Hell or Rack la river to 
a point about twelve miles from the Beaver river, which they called 
Spring camp. H ere on the opening of navigation, they built boats or 
rafts and proceeded clown the Stewart river to Dawson. A few of 
them remained on the north side of the cli vide until the ri vers opened 
up, and then took their canoes across t he pas>; and floated down the 
Rackla river. Mr. Patterson of Dawson was one of the la tt,er, and 
f rom him I got; a great deal of information relative to t he Bonnet 
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Plume pass and the head of the Wind river. The pass he rAports to 
be wid ,! and flat, with an almost imperceptible slope to the waters of 
the \Vind on the one side and those of the Stewart on the other. In 
fact o .. e of the streams at the summit could, with very little trouble, be 
diverted so that it would flow . to either side. He himself simply 
dragged his nanoe through the marsh on the summit, and never had to 
carry it at all. He estimated the summit of the pass to be 3,500 feet 
above sea level. 

About five years ago a couple of prospectors cro3sed the Peel
Yukon divide at the head of the Twelve-mile or Chandindu river, 
and descended the whole length of the Peel river to Fort .McPhet·son 
on a raft, being the first white men to make the trip, but as these men 
were lost, and strange to say, thought themselve~ on the Stewart 
they made no sketch of the river, and only discovered their where
abouts when t.hey landed at Fort McPherson_ 

In December, 1902, a small pat10l of North-west Mounted Police 
left Dawson with dog teams, and crossing over the divide at the head 
of the Twelve-mile river, got into Peel River waters at the Blackstone 
river. Tney crossed to t.he Hart river and from thence to the Little 
W ind river and decended that to the Big Wind_ From here they 
followed our own route to Fort 'McPherson, excllpt that they cut 
across the qig bend in the Peel from the Bonnet Plume river to Trail 
creek. 

DETAILED DESORIPTIOJ\' OF ROUTES_ 

DESCRIPTION OF llRA!NE CREEK-

Braine creek is a typical mountain stream, never in any part 
navigable for canoes_ Rising in two small mountain glaciers on the 
flanks of one of the high ~Jst peaks in the region, it flows first in an 
easterly direction for two and a half miles, when it is joined by a 
branch of almost equal volume ~rom the west. The combined streams 
then turn sharply to the southwest and, cutting almost directly 
across the strike of the rocks, join the Beaver river about fuurteen 
miles below. 

The stream occupies in its lower purtion a broad U -shaped valley, 
sometimes a mile in width, with the bordering mountains rising to a 
height of 3,000 feet on either side. In the upper portion this width 
sometimes contracts to a quarter of a mile and its character is more 
V-shaped_ The grade is always exceedingly steep, and the volume of 
water is never very great; wherever it is confined to a single chan
nel, the latter is sufficieJtt to float a lightly-laden canoe, but as the 
tendency of the water is to ~pread out into several d ifferent channels, 
the opportunities for real canoeing are rare_ 
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Two canons occur between the mouth and the forks of the stream. 
The lower one, at a distance of two miles from the Beaver river, is 
deep, narrow, and about two-thirds of a mile in length, around which a 
portage of half a mile has to be made. The stream here contracts to a 
width of twenty fee t, and the walls are 150 feet. high and almost verti
cal. The cailon lies at the entrance of the creek to the valley of the 
Beaver river, and is cut in a bed of dark, massiYe limestone which 
strikes at right angles to the course of the stream, or parallel to the 
Beaver river. It is the result of former gl?-cial conditions, and has 
been formed since the ice retreated from the valley of the Beaver 
river. Evidences of a terminal moraine occur at the caiion, and tre 
valley of Braine creek approaches a hanging valley in character. 

The second canon lies four and a half miles above the first This is 
caused by an eruptive mass of diabase, which cuts across and obstructs 
the valley of the creek. Its length is about 300 yards and the drop 
in it about twenty-five feet. 

Imrneciiately above each of these cai10ns the bed of the stream ex
pands to a width of two-thirds of a mile, and occupies a greatet· part of 
the valley. These expansions in the beginning of July were still almost 
entirely filled with sheets of ice, varying in thickness up to ten feet, 
and through these the water has cut narrow winding channels. As 
the course of the stream is continually shifting, the water melts and 
weat·s away the ice at the ba~e of 'the ice sheet, until it overhangs to 
such an extent that it is not able to support its own weight, and it 
falls with a splash. The result is that the course of the stream 1s 
diverted to the opposite side, where the same action is repeated. 

"Wherever the ice has melted away from the surface of the gravel, it 
has left on the pebbles a white deposit of carbonate, originally derived 
from the limestone bed over which the stream flows. This was first 
carried in solution in the water, then precipitated by freezing, aud 
finally left as a residue on the melting· of the ice. These lar~e ice 
sheets, which cover several acres and are sometimes a mile in length, 
are formed in the winter time by the constant overflowing of the water. 
A great many of the sm:-~.ll tributaries of Braine creek are fed from 
springs in the limestone, and these probably maintain a continuous 
outflow throughout the year, so that even in the coldest weather there 
must be a certain quantity of water flowmg down ·the creek, thus 
accounting for the formation of the ice sheets. These latter attain 
a considerable thickness, but whether the accumulation of ice dut'ing 
the winter is balanced by a proportionate thawing during the summer 
was not determined ; it is, however, probable that, except for a few 
isolated and shaded patches, the thawing action of the summer pre
dominates, and all.9r most of the ice disappears. 
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The valley, where occupied by these glaciers, is bordered on either 
side by benches of clay and gravel. A bench of this character extends 
from the lower cafion right up to the secon~ cafion, a distance of four 
and a half miles. It appears to be almost, if not absolutely level. At 
the lower cafion the top of the bench is 200 feet above the bed of the 
stream, and gradually approaching nearer to the level of the water as 
it ascends the valley, it disappears entirely at the second cafion. If 
this bench is actually level, it makes the grade of this part of the 
st1·eam about fifty feet to the mile, inclusive of the two ca:iions. 

At the second cafion there is an abrupt rise in the floor of the val
ley, caused by the aforementioned dike of diabase. This rise is 
slightly increased by a heavy deposit on the dike of glacial detritus 
irregularly distributed, which is apparently another terminal moraine 
similar to that at the lower cafion. A faint outline of another bench, 
similar to the well-defined onfl below, can be traced on the sides of the 
valley above the second cafion. 

Above the second cafion, as below, expansions of the stream are 
occupied by sheets of ice; but the valley llOOn contracts to a width of 
a quarter of a mile, in which the water is necessarily more confined, 
allowing no room for the accumulation of ice. Here, rising abruptly 
from the water's edge, are steep talus slopes, on some of which banks 
of snow lie quite close to the stream. 

Two miles below the forks of the creek, to which point t he canoes 
were drugged, the character of the valley suddenly changes. The 
stream is here confined to one channel, the grade is not so steep, 
while the valley, widening to half a mjle, is occupied by several small, 
marshy·ponds. This portion is entirely devoid of any timber. Along 
the edge of the stream and ponds is a light growth of alders and wil
lows, which is shortly replaced on the sides of the valley by bare rocky 
slopes of limestone talus. Only at the forks again does any sp: uce 
occur. 

At the forks of Braine creek the valley divides, forming two passes, 
each of which brings one in a few miles into Peel River waters. One 
pass runs off' to the northwest, and the other to the east. Camp was 
pitched here for a few days while the two passes were thoroughly ex
plored, and the easiet· one selected for the portage. Though the east
ern pass is 200 feet lower than the northwestern, the latter was 
the one chosen, because it brought us into a much larger and more 
navigable stream than the other. The eastern pass is the more direct 
route to the Wind river, and is the one that·travellers would be more 
likely to take in t.he winter time. 

The summit of the eastern pass ts 150 feet above the level of the 
forks of Braine creek. The valley is very wide and open. A scrubby 
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growth of willows and alders fills the bottom of the valley, and the 
sides are fringed wit h a scattered growth of black spruce which ex tends 
a very short distance up the slopes of the bordering mountains. The 
tops of the mountains are usually about 2, 70fJ feet above the bottom 
of the valley and consist of massive limestones, interbanded with layers 
of black slate and shaly limestone. The divide lies about two miles 
from t he forks of Braine creek. Here a sm'all creek heads, and after 
flowing for two miles through the br:oad flat valley, passing in its 
course through three or four small marshy lakes, joins ~t larger 
stream coming from the south; the combined st-reams then flowing 
in an easterly direction, enter the valley of the Wind river about 
five miles below. Tbis stream, however, does not, on entering the 
Wind River valley, unite immediately with the Wind river; but, run
ning parallel with it and in the same wide valley for several miles, 
connects at almost the same point as Nash creek. In fact, 
some of the water of N ash creek flows into this creek before its 
junction with the Wind rivet•. This stream, however, did not appear 
to be navigable for canoes, and for that reason the eastern pass was 
not selected. 

The floor of the valley is covered with a thick deposit of glacial 
detritus irregul'lrly distributed throughout its length and breadth. 
This is either piled up in scattered mounds, or else depressions have 
been left which are now filled with water. Numerous alluvial fans 
formed from the wash of the higher slopes project out from the base 
of the hills on either side. 

In the northwestern pass the 'summit is 350 feet above the forks of 
Braine creek, and 400 feet above Nash creek, and is situatfld about 
half-way between the two points. The distance which the canoes had 
to be carried w·as three and a half miles. This pass is a part of the same 
structural valley t hat the eastern pass occupie~, and a straight line 
drawn at right angles to the course of the Braine valley below the 
f01·ks would cut both passes. Like the eastern pass, the north
we~tern is wide and open, and by fol lowing caribou trails through 
the low scrub the necessity of cutting a trail across was avoided 
until we got on to the lower flats of N ash creek, where a heavy 
growth of spruce and poplar was encountered. 

On the lower part of Braine creek a few indications of the former 
presence of travellers or hunters were noted, but., towards the head, 
none at all. In the wooded fiats of N ash creek I noticed several rot
t ing tree stumps that had been cut probably forty Ot' fifty years ago; 
but nowhere were there any recent signs of human presence. 
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TOPOGRAPHY AND GEOLOGY OF BRAINE CREEK. 

Topographically the country between the Beaver river anti Wind 
river is one of rather rugged relief. This is the back-bone of the 
great Rocky Mountain system, which here trends northwest and south-· 
east, swinging slightly from its almost north and south trend farther 
south. This particular section is called the OgilYie range. Few pro
minent peaks occur, and from the tops of any of them a general accord
ance of level can be not.iccd. The summit of Braine pass is estimated 
at about 3,400 feet, and the elevation of the highest peaks in the 
neighbourhood at 6,800. The general level of the whole range is 
somewhat lower than that farther south, though consideraLiy higher 
than the elevation of the range to the west of Fort McPhet·son. 
The total discordance of vertical relief is about 3,000 feet. Few peaks 
exceed this. 

The great wide valleys are longitudinal valleys coinciding with the 
strike of the rocks, and these are joined by narrower and shorter trans
verse valleys. The Beaver river occupies one of the former, as also the 
upper parts of Nash creek and the 'Wind river. These :1re roughly 
parallel to each other, though the lower part of .the ·wind River valley 
lies at a sharp angle to them. 

The region during the glacial period was not covered by a large con
tinental ice sheet, but the valleys alone were filled to a depth of l ,000 
to 1,500 feet with valley glaciers, which apparently moved along the 
present grade of the stream. Evidence of glaciation can be traced to 
a height of about 4,500 feet aboYe sea level, so that about 2,000 to 
2,500 feet of the highest peaks protruded through the ice. The li~nit 
of glaciation corresponds fail'ly closely to the tree line, and is well 
shown by the rounded and graded appearance of the slopes and 
shoulders, above which the outline is more rugged and broken. 

In thP. gradual retreat of the glacier up the valley of Braine creek, 
it evidently halted at each of the cai'ions a sufficiently long time to 
allow of the fonnation of extensive terminal moraines. On the dis
appearance of these glaciers, the val leys, both of Braine and :IS' ash 
creeks, were filled to a depth of from fifty to a hundred and fifty feet 
with a hea.-y deposit of boulders, gravel and clay, the ground moraine 
of the valley glaciers, wt1ich was later subjected to deep dissection by 
the present streams, resulting in the region taking on its present topo
graphic form. 

At present only a few small cirque glaciers exist, and these only on 
the northern flanks of the mountains, where they are protected ft·om 
exposure to the rays of the sun:. The small glaciers in the bed of 
Braine creek have been already referred to. None of these were seen 
on N ash creek, though several of them occur in the valley of the 
Wind river. 



16 cc GEOLOGICAL SURVEY OF CANADA 

A section across the summit from the Beaver ri,·er to the \Vind 
shows a series of closely folded and sometimes faulttd limestones and 
slates with some quartzites and conglomerate. Cutting these are some 
diabase dikes and intrusive rocks. The succession in descending order 
is somewhat as follows :-l\:Iassive dove coloured limestone becoming 
shaly at the base; bands of black slate; massiv~ granular limestone 
containing fossils ; ferruginous slates weathering re -J, and black 
weathering conglomerate at the base. Remnants of a coarsely crystal
line quartzite at the top of the series sometimes form the peaks of the 
higher mountains. These strike as a ml~ from west to northwest, 
and dip at various angles forming a succession of syncline~ and antic
lines. Many of the streams have cut out their valleys in the anticlines 
with the result that the sides of these valleys often present precipitous 
slopes and cliffs to the stre 1ms. 

The great valley at the head of Braine creek, which forms the pass 
across to the Wind river, is appearently a great line of weakness, which 
ha~ resulted in an overthrust fault, thus bringing up the underlying 
ferruginous slates to the surface. Along this line of weakne5s the slate 
has been much folded and contorted, and the limestone shows evidence 
of metamorphism in being convet"ted into a white marble, which chaves 
easily into the large rhombs of calcite. Another fault also occurs a 
few miles above- the mouth of Braine creek, but its character is indefi 
nite, and, unlike the other, is not marked by any great valley, though 
the metamorphic action resultant on the fault is plainly noticeable. 

"As we approach the Wind river, the upper lime~tones are replaced 
by the ferruginous slates, being brought up to form the summits of the 
mountains by a wide anticline. These dip down again to form the 
wide structural valley of the Wind river. The appearance of the 
ferruginous slates is a noticeable feature in the topography of the 
r~gion, for the slopes take on a dull reddish colour due to the oxidation 
of the iron in the slates. 

With the exception of some limonite in the rocks at the pass, no 
indications of economic minerals occur. While a few small colours of 
gold were obtained on the Beaver, these disappear entirely on Braine 
and N ash creeks. 

NASH CREEK. 

Some fossil corals and brachiopods collected from the limestone at 
the summit and lower down Braine creek have been identified by Dr. 
Whiteaves as Devonian forms. 

N ash creek is considerably larger and longer than Braine creek. 
From the top of a mountain, 2, 700 feet above the stream, a good view 
of the valley was obtained ; it has a length of about 25 miles, and rises 
in a large lake two or three miles long. The general direction of this 
valley is almost true east and west in its lower part, bending slightly 
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to the north above the portage. Its valley is wide and U-shaped and 
increases in width near the head of the creek, where several lakes 
occur besicles the large one in which the stream rises. From the north 
end of the portage trail to the junction with the Wind river is a 
distance of twelve miles. It enters the Wind valle}', however, at nine 
miles from the port.age and flows in it for three miles before joining its 
waters with those of the ·wind river. One mile above the portage the 
stream forks, the smaller branch also rising in a lake about five miles 
beyond. The two branches each occupy, for several miles, a part of 
the same wide valley, and are only separated from each other by a long, 
narrow, isolated ridge 1,500 feet above the stream at its highest point. 
The upp~r part of the N ash valley lies parallel with the Beaver valley 
and, like the latter, coincides with the strike of the rocks. A straight 
line drawn through the upper part of the Nash valley and continued 
southeast would run directly through the two passes at the head of 
Braine creek, so that Braine pass is practically the continuation of the 
N ash valley, while the N ash valley below this is tributary to it. The 
grade of N a,sh creek is very steep, and though only one short caiion 
occurs, the rest of the stream is exceedingly swift, shallow and full of 
gravel bars. It is often bordered by cut banks of consolidated clay 
and gravel of glacial origin, which have a height of 100 feet and more. 
In two or three places great snowslides had occurred, and in one of 
these the water had cut a narrow channel between walls of snow 
twenty-five feet high. 

Though on the northern slope of t.he divide, the water of Nash 
creek is about fout· degrees warmer than that of Braine creek, due, no 
doubt, to the large l~kes in which N ash creek rises. The vegetation 
too is slightly different in character. Balsam poplar grows in abund
ance on the flats of N ash creek, while none was seen on Braine creek. 
Arctic poppies in great profusion were seen on the northern slope of 
the divide. 

THE WIND RIVER. 

On information obtained from some of the prospectors who crossed 
by the Bonnet Plume pass in 1899, I estimated that we reached the 
·wind river at a point about twenty-five miles below that pass. 
According to estimates made with a cyclometer in winter time by 
these prospectors, the distance from Peel river to the Bonnet Plume 
pass itl 132 miles. My own estimate. of the distance from Nash 
creek to the Peel river is about 100 miles. 

The Wind river is so called by the Indians of that region because 
of the furious gales that are constantly blowing down its valley. 

The valley occupied by the "Wind river is broad and U-shaped, 
timbered in some parts by spruce and poplar, but totally bare in others. 
In this the Wind river flows in a broad, shallow bed sometimes half 
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.a mile wide. \V here confined to one channel the breadth of the stream, 
•before its junction with Nash creek, is 100 feet, and its water is 
·beautifully clear and blue. 

Looking up the 'Wind river from the mouth of Nash creek, the 
valley appears to widen slightly and become shallower, and the border
ing mountains have more gentle slopes and are relati 1·ely lower. It 
appears to be well timbered and the occasional gleam of sheets of ice 
can be seen in it. 

Directly opposite the mouth of Nash creek a broad tributary joins 
the Wind river from the east. Thi::; appears to take its rise in a large 
basin-shaped hollow at the foot of some high, jagged snow-capped 
-mountains, which rise to a height of over 3,500 feet above the river. 

From Nash creek to where the 'Wind river breaks abruptly through 
the mountains is a distance of forty miles, and for this distance the 
course of the river is almo!>t true north. The stream occupies a 
synclinal valley ~,000 feet deep, over which the water spreads in 
numerous channels, mostly too shallow to float a canoe. 

In se1•eral expansions of the river bed large sheets of ice were still 
remaining at the beginning of July, similar to those occurring on 
Bmine creek. These, howeYer, would all disappear long before the 
-end of the summer. 

Where confined to one channel, the water is deep, and runs at a 
rate of from four to eight miles an hour . . The timber here consists 
almost entirely of a small and stunted variety of spruce, 'l>hich fringes 
the valley at the base of the 8lope, and extends a few hundred feet up 
them. Cut banks of stratified sands and gravels are common, and 
alluvial fans occur at the entrance of nearly all the small tributaries. 

The only stream of any importance entering the ·wind river in its 
-mountain section is the Bear river. This entPrs from the east at a 
point -about twenty-Eve miles below N ash creek. It debouches into 
the \Yind by several channels which spread over a delt~ plain three
-quarters of a mile wide, so that it is difficult to estimate its volume. 
It is not easily navigable for canoes, though according to Indian 
-report, it is occa~ionally used by the nativfs as a route to and from 
the Bonnet Plume 1 iYer, "ith which it is connected by a number of 
small lakes and portages. In::lian report is al;;o responsible for a story 
-of the existence of an active volcano in the rnvuntains towartls the 
head of Bear riYer; but judging by the nature of the r0cks this is 
highly improbable. 

On lea1·ing the mountains the river emerges at once on to a rulling 
country of foothills, afterwards changing to a perfectly level wooded 
plateau which ext~nds northward practically to the delta of the 



CAM SELL PEEL RIVER .\:.D TRIDU'l'ARIES 19 cc· 

Mackenzie river. To the right the mountains extend away far to the· 
east, presenting a rather tLbt·upt face to the lower country, and un
broken by any great valleys except that of the Bonnet Plume river. 
Westward they stretch away to the Little ·wind river, beyond which 
they swing round to the north, and cross the . Peel river near the 
mouth of the Hart river, thus forming a great semi-circular basin en
closing the lower parts of the "\Vind and Bonnet Plume rivers, and in 
which a few isolated outliers of the rnounta.ins break the monotonous 
level of the region, and rise to a height of about 2,000 feet. 

The plateau itself is well wooded with small spruce and tamarack, 
and dotted here and there with numerous lakes. The surface is 
covered with a deep growth of sphagnum, making it a huge muskeg 
typical of the Mackenzie valley. 

As it leaves thP mountains the bed of the st.ream quickly expands 
to a width of almost a mile, and for three miles the water spreads all 
over this in numerous shallow channels. Large sheets of ice were yet 
remaining on the bars, and on these several caribou were seen. 

Beyond this expansion the stream becomes more confined, and flows 
between steep banks 150 feet in height., composed of horizontal or 
gently inclined sandstone beds, until it is joined by the Little Wind 
ri •:e t· Ht a distance of eighteen miles below. Two miles above the · 
Litt.]e Wind river the ''alley gradually contracts and approaches more 
to the nature of a cafion, the stream is swifter and bordered by high 
cliffs of limestone. The Illtyd range of mountains, the highe~t point 
of which rises 2,600 above the river, here crosses the river diagonally 
strik ing a few degrees west of north. 

The Little Wind ri\·er was not explored, though fr.orn the top~ of 
two of the hills of the Illtyd range its course was sketched in for a d is
t ance of twenty miles. It joins the "\Vind river from the west, 
emptying a volumP- of watel' about two-thirds a~ large as the main 
stream. Its water is much dirtiet·, and the temperature one degree 
lower ( 49°). It emerges from the mountains twenty miles above its . 
mouth, and flows with a swift current in a wide valley cut into the 
rolling plateau. The banks are from fifty to a hundred feet high, and 
the stream is divided by gravel bars into several channels. It forks 
just at r.he edge of the mountains, and it was down the west branch 
that the North-west Mounted Police patrol travelled in January, 1902, 
on their way to Fort McPherson. 

Shortly below its junction with the Little Wind river the bed of 
the main stream again expands, and down to within a mile of its 
junction with the Peel river it keeps an average width of half a mile. 
This, however, is taken up largely wit.h willow islands and gravel bars, . 
through which the stream has cut numerous small channels. 
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The valley here is incised to a depth of sixty feet m the plateau, 
a nd the bed-rock is only rarely exposed where the watet· cuts into the 
banks of the valley. The adjoining country is thickly wooded with 
spruce and tamarack and some birch, and the prevailing feature is the 
typical northern mu~keg. 

HUNGKY CR EEK. 

The only stream of any consequence entering below the Little ·wind 
r iver is Hungry creek. This enterB from Lhe west at a point twenty
five miles above the Peel river. It debouches by several channels 
over a flood plain a quarter of a mile wide. Its bed is filled with 
gravel bars, and its banks are low and composed of clay and gravel. 
It rises in a large lake aoout fifteen miles up, and flows from this with 
an easy grade through the low rolling country. Its water has a 
brownish colour suggesting its origin in muskeg lakes. 

During the autumn and winter of 1898 Hungry creek was explored 
and prospected by some prospectors on their way to the Klondike. 
They are said to have found hot mineral springs t)n one o'f the small 
tributaries which join it from the south. They also report the find
ing of colours of coarse gold on the stream. Sufficient time, however, 
was not allowed for us to verify either of these reports. 

·Mount Deception, ] ,400 hundred feet in height, stands in the angle 
bet ween Hungry creek and the Wind river. 

Below Hungry creek, the Wind ri·•er flows with a slightly accelet·
ated current in the same wide valley. To the east is a level wooded 
country, probably muskeg, with numerous small lakes on its surface; 
while to the west is a rolling country which gradually becomes more 
mountainous farther westward. 

As it approaches the Peel rivet·, the valley of the Vi' ind becomes 
narrower, and the stream is more often confined to one channel. Out 
banks appear on eit-her side. These at first consist essentially of clay 
and gravel, but undE>rlying them fa rther on are beds of lignite associ
ated with clay and soft sandstone. 

Within two miles of the Peel river the Yalley takes on a cafion-like 
appearance, bounded on either side by steep walls of sandstone or 
shales a hundred feet high, and the water rushes between these at, a 
greatly increased speed, so that when it joins the Peel in the cafion, 
it cuts almost directly across that stream to the opposite wall of rock. 
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'l'OPOGRAPHY AND GEOLOGY OF 'l'HE J\IOUNTAIN SECTION OF WIND 

RIVER. 

The topography of the mountain section of the Wind river i~ very 
similar to that already given for the section at the summit. The verti
cal relief at the mouth of Nash creek averages about 3,000 feet, but 
this gradually decreases tu 2,000 at the northern border of the moun
tains. 

The general outline of the mountains varies, depending on the char
acter and structure of the rock formations. In the upper part of the 
Wind river, where the rock formations are principally limestone, the 
summits are broader and more rounded, and the slopes more gentle 
and subdued. Near t,he mouth of the Bear river, where sandstone 
and quartzites replace the limestone, many high jagged peaks occur, 
and steep cliffs and precipices border the stream on either side. Exten
sive slopes of heavy tal us and many alluvial fans characterize the region 
in the vicinity of Beat· river. North of this again is a limestone area, 
which continues to the edge of the mountains, and the chamcter of the 
topography revel'ts to the same conditions that hold in the other 
limestone a t·ea. 

Though marked clifl:~~ and precipices do occur, the side slopes o£ the 
valley can generally be ascended without difficulty. They are wooded 
only for about two hundt·ed feet above the stream, where steeper slopes 
of barren rocks and talus begin. 

Though the summits of the range show a gt·adual decrease in eleva
tion from Nash creek, northward, of al:out a thousand feet, yet at a 
certain point they break off very abruptly without any foothills, and 
dip suddenly down to the broad Peel plateau. This scarp-like appear
ance is only shown from the mouth of the Wind river eastward or 
on the northem face of the range; but west of the Wind river, 
where the range swings around in a curve to the north, it loses this 
feature entit·ely and, instead of bt·eaking off abruptly, is flanked by 
rounded foothills, which slope gently down to the plateau below. 

All data collected with regard to the glaciation of the mountain sec
tion of the Wind river point to the conclusion, that the region was 
not completely covered by a great ice sheet during the glacial period ; 
but that the valleys alone were occupied by glaciers. 

The valley of the \Yind river was occupied by a large glacier, which 
filled it to a depth of a thousand feet ot· more. This had the effect of 
giving to the valley its present U-shape and of filling the bottom of 
the valley with a heavy deposit of glacial gravel and clay. Into this 
deposit the present stream has cut its bed to a depth of fifty feet, leaY
ing only a narrow bench at the base of either slope to mark the level 
of the old valley. 
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That the movement of this valley glacier w:t,; northward-or down 
the present grade of the stream-is ;,hown l:y Lhe drift, which could 
only have been derived from the rocks to the south. 

Existing glaciers were seen only on the fh n k .-; nf the h igl! mountains 
directly opposite the mouth of N ash creek. Th:t t mountRin glaciers 
have existed along other parts of the vVind River valley, however, is 
proved by the presence of several basin-shaped cirques, particularly on 
the western side of the va!ley. Several hanging valleys also occue, in 
whi 1h the streams occupying them plunge quickly from their own val
ley~ into the valley of the Wind river some hundreds of feet below. 

Five miles below N ash creek stratified sands and gravels at·e ex
posed in the cut banks on hoth sides of the stream. These are prob
ably a lake deposit formed by the damming of the stream below. 
Most of this sedimentary Jeposit ha> been eroded away by the la1 er 
action of the stream, but one or two remnants still st~Lnd in the centre 
of the valley, rising to a height of 150 feet. These are composed of 
a very fine dat·k-colDured sand, with less gravel and clay. Other 
smaller rounded knobs of glacia.l material occupy the v:dley below. 

The section from N ash creek to the edge of the mountains along 
the vVind river gives the following succe-sion <,£ rocks from the base 
upwat·ds :-ferruginou~ sla,tes and argiilites ; limestone3 often weather
ing rE',Ii from the oxidation of iron ; sandstones with some limestones, 
which alter to qua,rtzites and crystalline limestones; dark reddish con
glomerate. 

At the mouth of N ash creek the valley is incised in a series of 
closely folded black slates, with which occur only remnants of the 
overlying limestones, lying in steeply inclined ;,ynclines. These strike 
east and west almost directly across the valley of the river and are 
inclined at high ~Lngles, or are vertical. ~ome of the slates cleave 
readily along the laminae into broad thin plates, others are more mas
sive. Where they stand vertically they form exceedingly steep s!opes 
flanked at the base by much sharp and broken talus, making it diffi
cult to ascend. 

Northward, the limestone, by replacing and overlapping the slates, 
gradua,lly occupies larger area~, and the underlying slates only appear 
when brought up by an anticline. 

Fifteen miles below N ash creek, at our camp of July 8, a coarse· 
gmined, white sandstone first appears capping the limestone and 
slates. The limestone is here reduced a few feet in thickness and 
appears to rest unconformably on the slatrs. The sandstone !ifs hor
izontcdly, or dips at a low angle to the nort.h. It forms some of the 
higher peaks in this neighbourhood, and shows the characteristic 
weathering of this kind of rock in being erodPd into all sorts of fanta~-
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tic shapes. Sharp pinnacles and columns of rock are noticeable feat
ures wherever this sandstone occurs. Some of these peaks rise to a. 
height of 4,000 feet above the river. 

In places the sandstone is metamorphosed to a white and coarsely 
crys'alline calcareous quartzite, which forms steep cliffs and preci
pices, particularly opposite the mouth of Bear river. But beyond 
this again, where the dips are more gentle and the metamorphic action 
less, the slopes are easier and usually covered with much talus. Allu
vial fans are common along the sandstone area. 

From Bear river· to the edge of the mountains only sandstones and 
limestones appear in a succession of gentle anticlines and synclines, 
·and overlying these on the edge of the slope is a small remnant of the 
dark reddish conglomerate. 

Fossils are rare in the rocks of the Wind river. 

Few indications of economic minerals occur in the rocks of the 
Wind river, and with the possible exception of iron ore, it is hardly 
probable that any will ever be found. Quantities of float of a banded, 
jaspery iron ore were found at the mouth of the Bear river, and I am 
informed by ¥r. C. M. Merritt, of Vancom·er, who was up the Bear 
river in the winter of 1898 and 1899, that the float ore becomes more 
common higher up the stream, an1 on the portage to the Bonnet 
Plume river forms a large proportion of the drift. 

The ore i~ hematite, whi~h weathers to a bright t·ed, and is associated 
with red jasper. The same float also occurs in great quantities on the 
Bonnet Plume river and also on the Snake. 

Near the northern border of the mountains the variation of the 
compass is about eight degrees (8o) greater than anywhere else, and it 
is very probable that the local attraction is due to a body of iron ore 
in the neighbourhood. 

Only very fine colours of gold were found in the gravels of this part 
of the Wind river. 

TOPOGRAPHY AND GEOLOGY OF THE PLATEAU SECTION OF WIND 

RIVER. 

Immediately on emerging from the mountains, the Wind river enters 
the broad Peel plateau. This is a wide, level, or gently undulating 
table-land, standing here at an elevation of about 1, 700 feet above sea 
level. Its southern boundary is the range of hills which stretches 
away eastward in almost a straight line towards the Mackenzie river 
at the Sans Sault rapid. On the west it impinges against the base 
of the same range, which swings northward from the Little Wind and 
continues. in that direction to the Arctic ocean. In the great bay, 

16- c- 4 
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formed by this curve in the mountain range, the level of the plateau 
is broken by several short ranges of mountains, which are really the 
foothills of the main runge. 

These foothill ranges are usually low rounded hills seldom nsmg 
more than 2,000 feet above the plateau, and more often less than 1,000. 
Their origin is due to the same orographic movements in the earth's 
crust which resulted in the upheaval of the Ogilvie range of moun
tains. The majority of them are anticlinal in structure; but several 
are due to faulting on a lat·ge scale. Mount Deslaurier, nearly opposite 
the mouth of Hungry ct·eek, is a good illustrat-ion of a mountain 
formed by a normal fault. This is a west facing fault scarp, which 
rises abruptly to a height of eight hun:lred and fifty feet, and then 
slopes back gently to the east at a very low angle. Before erosion of 
its summit by glacial action the throw of this fault must have been 
about 1,:!00 feet. Several others of the same character occur in the 
area covered by the foothills. 

The foothills area extends northward some distance beyond the 
Peel river, and its eastern border touches the Snake river. Almost 
in the centre of this is a large basin, covering over five hundred square 
miles, occupied by almost undisturbed Tertiary rocks. This basin is 
almost eompletely enclosed by the encircling foothills, and lies between 
the Wind and Bonnet Plume rivers, extending southward from the 
Peel river some fifty miles. Its surface, which is very little above the 
bed of the Peel river, is perfectly level and dotted with numerous 
muskeg lakes. The Peel river skirts along the northern edge of the 
basin, entering it by a canon and leaving it by a deep narrow gorge. 

East of the Snake river the plateau, which is there 800 feet above 
the river, continues unbroken towards the Mackenzie river. No hills 
appear to obstruct the view eastward and the plateau stretches away 
to the horizon with a perfectly level and unbroken sky-line. It is 
everywhere covered with moss and wooded with small spruce and 
ta.marack, and holds a few muskeg lakes. To the north it follows the 
base of the range of mountains, and slopes imperceptibly in this direc
tion to the Mackenzie delta. It gradually narrows in width northward, 
as the Mackenzie river approaches the mountains, until it is forced to 
disappear altogether a few miles north of the Rat river where the 
stream skirts the base of the hills. 

Evidences of glaciation on the Peel plateau are rather meagre, and 
though these show that the plateau was actually covered by a large 
ice sheet during the glacial period, yet no direct evidence, such as could 
be deduced from striae, as to the direction of the flow of the ice was 
obtainable. All the mountains occupying the region between the 
Wind and Snake rivers have been smoothed and rounded off up to a 
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height of 1,800 feet above the streams. They have the appearance of 
being in a state of mature dissection, cut by numerous small creeks 
and having ma.ny basin shaped hollows, which are frequently filled 
with water. 

Few of the peaks of the foothills exceed 2,200 feet in height, a·nd 
those with a greater elevation are widely different in their contour 
from those with a. lower altitude. The highest peak of the Illtyde 
range, which lies east of the mouth of Little Wind river, has an 
elevation of 2,600 feet above the :;trea.m. Its summit is sharp and its 
highest slopes steep and covered with talus, showing no indication of 
ever having undergone glacial erosion, and bearing a sharp contrast 
to the outline of the hills seven or eight hundred feet below. 

Rounded pebbles and drift of foreign material were found on the 
slopes of Illtyd range up to a height of I, 700 feet above the Wind river, 
and beyond that the surface was covered with· broken and angular 
fragments of the country rock. The range to the east of the Snake 
river, whose highest point1< are only about 2,000 feet above the river, 
has apparently been completely submerged. No sharp peaks appear 
and water-worn pebbles were found up t0 a height of 1,600 feet. 
These consist of limestone, quartzite, granite 'and some conglomerate, 
most of which appears to have been derived from the main range to 
the south. 

Some sections, which have been exposed in the valley of the Wind 
river, show boulder clay and gravel overlying the harder rocks, but as 
a rule the glacial drift is very thin or is seen only in patches. East_ 
ward to the Snake river it becomes much thicker, but thins again 
northward to the Mackenzie delta. 

The timber on this plateau consists almost entirelj of spruce. Birch 
and tamarack which are totally absent in the mountain section, appear 
for the first ti .ne on the plateau near the mouth of the Little Wind 
river. 

Banksian pine was never seen anywhere, and poplar of two varieties, 
only on the islands and lower flats of the river. 

The height of the timber line on the hills near the Little Wind 
river is 1,400 feet above the bottom of the valley, or about 3,000 feet 
above sea level. Relative to the bottom of the valley, the timber line 
is at about the same elevation down to Fort McPhet·son; but its 
absolute elevation gradually decreases northward. 

The geology of the foothills section of the plateau region is in marked 
contrast to that of the mountain section. Three miles from the 
base of the main range, cliffs 150 feet high, compooed of slightly 
inclined sandstone, appear on the banks of the stream. These cliffs 
show the following succession from the base upwards :- A fine con-
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glomerate, holding fragments of fossil wood and iron stone nodules, 
merging into a soft grey sandstone; the latter becomes more feldspathic 
towards the top, and altering to an arkose. On -the top of all is a 
deposit of boulder clay. This rests on the Palreozoic limestone which 
forms the country rock of the Illtyd range. The contact between the 
sandstones and limestones was not seen, but they appear to be con
formable, or nearly so, From their lithological resemblance to Cre
taceous rocks in other parts of the North-west, the sandstones have 
been tentatively referred to the same age. No fossils, except the 
fragments of wcod, were found in them. 

These sandstones form cliffs on either side of the river down to a 
point within two miles of the Little Wind river, where they are 
replaced by the massive grey limestone of the Illtyd range, which 
here crosses the river diagonally. They have been gently folded into 
a series of low anticlines and synclines, which strike north parallel to 
the bordering mountain range, and have no doubt been affected by the 
orographic movements, which raised them above the floor of the plateau. 
They almost completely surround the Illtyd range and separate it 
from the main range to. the south. 

THE ILLTYD RANGE. 

The Illtyd range is anticlinal in structure. It strikes north ar,d 
slightly west· of north, and is parallel to a similar range on the ea't 
side of the Bonnet Plume river. It is composed of massive, grey 
dolomitic limestones, and where it crosses the vVind river, these become 
slightly crystalline. For two miles the Wind river flows in a gorge
like valley bordered by cliffs of these limestones, and shortly below the 
mouth of the Little Wind river, it breaks through the range, and 
enters again the level plateau country, On its northern side the 
Illtyd range has a very gentle slope, and the limestones dip at a very 
low angle beneath the overlying Cretaceous sandstones, The highest 
point of tl,e range is about 4,200 feet above the sea. 

Below the Little Wind river, the Wind river widens considerably. 
It is filled with gravel bars and the valley is shallow. Near Mount 
Deslaurier it cuts into the eastern bank, exposing a section of soft 
grey sandstone, 100 feet thick, overlaid by some clay. 

Mount Deslaurier itself is a west-facing fault scarp, rising abruptly 
from the water's edge to a height of 850 feet, and sloping gently away 
on the opposite side. It strikes parallel to the course of the stream, 
which it follows for four or five miles. It is composad of about four 
hundred feet of dark reddish conglomerate, containing angular and 
water·WOl'll fragments of limestone, quartzite and other rocks; below 
this is a brecciated limestone, which, near the contact, also carries some 
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foreign fragments. At the water's edge is some sandstone. The latter 
was probably at first also included in the fault, but later erosive action 
has worn it all away, leaving now only the conglomerate on the surface. 

In the angle between Hungry creek and the Wind river stands 
Mount Deception, an outlier of the main range to the south. This is 
a steep anticlinal hill, rLing to a height of fourteen hundred feet above 
the riYer. It strikes northwest and dips at a very high angle. It is 
composed of a ma~sive C'rystalline limestone, which varies in colour 
from pure white through a mottled, to a dirty gray, with earthy and 
black streaks. 

Below Mount Deception the river enters a low level country under
laid by almost undisturbed Tertiary ro:Jks. The stream occupies a 
shallow valley b:mnded by sloping wooded banks so that the contact 
between the rocks of the Tertiary ba~in and the older rocks was not 
seen, except at the mouth of the Wind river. 

COAL. 

About twelve miles below Mount Deception, however, cut banks 
sixty feet in height appear on either side. These at first consist 
entirely of boulder clay overlaid by gravels, but, farther down, a section 
of the Tertiary rocks is exposed. This shows six feet of lignite, asso
ciated with beds of clay and sandstone, overlaid by glacial drift. 

The lignite is still in a primary stage of development, and shows the 
twig5 and leaves of which it is composed, and even some blebs of resin. 
This seam of lignite is again exposed two miles below, overlaid by six 
feet of r_usty gravels, and resting on a bbd of clay. At the base of all 
is a soft and very fine-grained sandstone, which is also very porous. 
The lignite when .dry burns fairly readily, giving off the odour of burn
ing resin and leaving a great deal of ash. Another section of Tertiary 
rocks about four miles above the Peel river, and on the right hand 
side, where the strt>am cuts directly into the beds, shows the following 
successsion of rocks :-

Gravel and boulder clay. . . . . . . . . . . . . . . . . . . . . . . . 40 feet 
U nconformity. 

Sandstone with 8 seams of lignite fro_m ! to four 
inches thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50. " 
U nconformity. 

Rusty black slates. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 " 

Water's edge ........ ..... ...... .. ... 95 feet 

One mile above the Peel river, the contact between the Tertiary 
rocks and the underlying slates is well shown in a steep cut bank on 
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the east side of the river. The section shows the great structural 
break and the lapse of time that must have o~curred between the 
depo8ition of the two series of rocks. 

The following section was measured ·:-

Glacial drift ... . , .. , . . . . . . . . . . . . . . . . . • . . . . . . . . 40 feet 
U nconformity. 

Sandstone with beds of reddened shales . , . . . . . . . . . 30 " 
U nconformity. 

Vertical black slates .. .. _ . . . . . . . . . . . . . . . . . . . . . . 20 " 

River bed ........ .. .. . ... .. .. .. .. 90 feet 

The reddened shales in the section probably correspond to the lignite 
beds of the section higher up, and indicate the previous combustion of 
the lignite. The slates Rtand in a vertical attitude, while the Tertiary 
beds, resting unconformably on the upturned and truncated edges of 
the slates, dip at a low angle to the east. The tilted surface of the 
Tertiary beds had been previously bevelled before the deposition of the 
glacial material, showing a considerable lapse of time between the two 
periods. The Tet·tiary rocks are again exposed on the Peel river for 
a distance of about fourteen miles and will be referred to later. 

For the last mile the Wind river flows th"rough a canon lOO feet 
deep cut in upturned black slates and shales. 

A small creek, which enters the Wind river a mile and a half from 
the mouth, cuts a deep and narrow gorge through heavy beds of biack 
argillite. The creek has a beautiful waterfall with a sheer _drop of 
fifty feet-, The argillites are here seen to dip at a very low angle to 
the southwest, while at the contact with the Tertiary beds about a 
mile away they are almost vertical. The texture of these argillites is 
exceedingly fine-grained, and the largest particles in the rock are 
crysta~s of pyrite, which mineral also occurs in vuggs and well defined 
veins. These rocks are also exposed on the Peel river for several miles 
above the north of the Wind river, and in them the upper canon 
of the Peel is cut. 

On t he bars of the Wind river, two miles above the mouth of the· 
Little Wind river, a great deal of float lignite coal occurs. This i,:; 
probably derived from the Cretaceous rocks, through which the river 
flows for some miles above this. The lignite in the Tertiary rocks at. 
the mouth of the Wind river has already been mentioned. 

GOLD. 

Some coarse colours of gold were panned out from a shovelful of 
dirt scraped from the rim rock at the mouth of Little Wind river. 
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Coarse gold is als') supposed to have been found in the gravels of 
Hungry creek by the prospectors in 1898, but sufficient time was not 
taken by us to verify this report. Very little indication, however, 
of placer gold was found on the bars within five miles of its mouth. 
As the stream l'ises in a large lake twelve or fifteen miles up, and flows 
through a low muskeg country to join the Wind river, it appears to 
be rather an unpromising place for the occurrence of gold, but some 
of its tributaries which flow through a inore hilly country might carry 
the precious metal. 

By far the largest percentage of the drift of the Wind river consists 
of limestones and quartzite pebbles derived from the rocks through 
which the stream flows, and the proportion of quartz is very small 
indeed. The natural inference one draws from this is, that the Wind 
river does not flow through a markedly mineralized belt of rocks. 

THE PEEL RIVER. 

The Wind river enters the Peel river one mile above the lower end 
of the upper canon, or two hundred and one miles above Fort 
McPherson. A mi<;rometer and compass survey was carried from 
here down the stream, and through the Western channel to where 
this joins the Mackenzie river, a distance of three hundred and five 
miles. 

Above the mouth of the Wind river the Peel river was not 
explored for more than six miles, and that by walking along the 
shore. Few explorers or prospectors have ever been through the 
upper canon, which extends from the mouth of the Wind river up 
to the Aberdeen falls, an estimated distance of about 30 miles. 
Some of the prospectors in 1898 ascended the stream as far as the 
falls during the winter, and a year or two later two others descended 
the stream from its he'1d in rafts, having crossed over the divide from 
the Twelve-mile river. The caiion appears to be easily navigable for 
canoes, and no serious obstruction occurs as far as Aberdeen falls, 
around which a portage is necessary. 

The upper caiion is one hundred to a hundred and fifty feet deep, 
with almost vertical walls of rock. Its average width. is about five 
hundred feet, and the stream flows at a rate of from four to seven 
miles an hour. When the water is low, it would be comparatively 
easy to ascend; but, IJS the water marks ~how, it is twenty-five feet 
higher in flood, and would then be impassible. 

On the 14th of July, with the Peel river at a medium stage of 
water, and the Wind rivet· slightly higher, comparative estimates 
were made of the discharges of the two streams. An estimate was 
made of the Peel river above the mouth of the Wind, by taking cross-
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sections of the bed and measuring the a.verage velocity fot· a certain 
distance. No suitable place for taking the discharge occurs on the 
Wind river, so the volume and V6locity of the united streams was 
ascertained below the junction. The results show the Peel river to 

have a discharge almost three times as great as that of the Wind. 
The actual figures obtained were :- 15,136 cubic feet per second for 
the Peel river alone; and 20,538 cubic feet per second for the united 
streams. This allows the Wind river a discharge of 5,402 cubic feet 
per second. These figures are valuable merely as showing the com
parative discharges of the two streams, and not for theit• absolute 
volume, for the volumes vary enormously at different seasons of the 
year. 

The upper canon of the feel river ends one mile below the mouth 
of the Wind river, and from this point down to the next canon, a 
distance of fifteen miles, the river bed has an average width of nearly 
a mile, most of which, howeYer, is occupied by gravel bars and willow 
and poplar islands. For this distance the river flows through the low 
level Tertiary basin before mentioned. The banks of the valley are 
about a hundred feet deep. On the south side is a level wooded plain, 
stretching onward to the mountains ; while on t.he north is a great 
curve in the mountains, the two ends of which touch and cross the 
river at the upper and lower canons. 

Eight miles below the upper canon, Mountain creek enters from 
the north, flowing through the great bay formed by the curve in the 
mountains. It is this stream that the Indians follow in making the 
cut-off across the great bend in the Peel to avoid the lower canon and 
swift water; and it was this route that the North-west Mounted 
Police patrol followed in making their winter journey from Dawson to 
Fort l\tlcPherson. The north end of this trail joins the nver at the 
mouth of Trail creek 120 miles below. 

Directly opposite the mouth of Mountain creek arP. the burning 
lignite beds noted by Count de Sainville on his map in 1893. It is 
impossible to !'>ay how long these beds have been burning, but for near
ly a mile along the bank the lignite has been burnt away, and has so 
undermined the overlying glacial drift as to cause large landslides. 
One had only recently occurred in July, and thrown down a great 
mound of material half way across the stream, so as to divert the 
water to the other shore. In other parts exposures of reddened clays 
and shales indicate places from which the lignite has been consumed 
away. 

It seems altogether likely that the burning away of the numerous 
lignite beds in this section, and the consequent sliding down and 
washing· away of the overlying material, is accountable in some 
measure for the great width of the valley, which is wider here than in 
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any part of its course below. The main stream follows pretty closely 
the cut banks on the :::outh side of the valley, where the lignite beds 
are exposed and burning, and wherever landslides occur the slidden 
material is very soon dissolved or carried away by the water. 

BONNET PLUME RIVER. 

The Bonnet Plume river joins the Peel from the south, twelve 
miles below the Wind river. It enters the Peel by a number of 
channels, forming a delta some three miles wide. As a result of 
this, it is practically impossible to estimate its discharge, but i t 
is pr~bably larger than the Wind river. It occupies a broad, 
shallow valley, filled with gravel bars and cut into numerous channels, 
very similar to that of the lower part of the Wind river. It is said 
to rise in a large lake in the mountains, and its course is roughly 
parallel to that of the Wind river. It emet·ges from the mountains 
Rome sixty miles above its junction with the Peel, and flows for that 
distance through a flat wooded plain, unbroken by any mountains o·r 
hills, and underlain probably to some extent at least by Tertiary rocks. 
As a result its water i~ very muddy, and it discolours the Peel for 
some distance below. It was ascended by Count de Sainville for a 
distance of about twenty miles, but apart from the natives of the 
country, no other man has ever been far up it.; 

A sheet of ice occupies a large area at the mouth of Bonnet Plume 
rivet' and hot springs are said to exist near here. The ice sheet is 
probably due to the constant flooding and freezing during the winter 
of the water from these hot springs. A diligent search ior the hot 
springs on the east side of the river led to no discovery, but I after
wards learned that they were situated in the · angle on the west side 
of the stream. 

Below the Bonnet Plume rivet' the valley gradually contracts in 
widt h, and from a distance appears to close altogether, until the 
entrance to the lower canon is reached. Here the stream has cut a 
deep and narrow defile through the low range of hills which borders 
the low Tertiary basin on the east side. The banks of the valley 
quickly rise from a height of a hundred feet to five hundred feet., and 
from this point down to within thirty miles of Fort McPherson, a 
distance of 158 miles, the river flows through the high Peel plateau, 
cutting a deeper and deeper valley northward, until the banks attain 
a maximum height of 1,000 feet. 

This lower canon is about two miles long Its average width is 
500 feet, bordered by almost vertical walls of thick bedded black 
slates. At ordinary stages of water it is not at all dangerous to navi
gation. Except at the entrance to the canon, where a little rough-
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water and heavy swells occur, the stream though swift is perfectly 
smooth. The level of floods in the canon is marked by pil€s of drift
wood, stranded in bays and sheltered spots, and lies thirty feet above 
the ordinary level of the water. 

About half way through the canon OD; the right hand bank a lop
stick stands to mark the position of two whirlpools, one on either side 
of the river, which are said to be exceedingly dangerous when the 
water is high. On the 15th July these whirlpools were only slowly 
revoh'ing currents and hardly noticeable. 

Below the canon the valley again widens to form a large basin fout· 
miles long and a mile and a quarter wide ; then gradually contracting 

. again, it turns sharply to the south, and follows a winding course east
erly to the Snake river. From the canon to the Snake river is a 
distance of about thirty-eight miles, and in this section the stream has 
a velocity often of eight miles an hour, and seldom less than six. 
Swinging from one side of the deep valley to the other, it cuts deeply 
into the soft shales and sandstone rocks, forming steep cut banks, 
which are constantly dropping fragments of rock into the rushing 
stream below. These cut banks alternate with points of gravel and 
boulders, which are sometimes clothed with a forest growth of spruce, 
poplar and willows. · 

The plateau to the south is broken by some low ranges of north 
and south hills, while to the north it is pel'fectly level, and carries on 
its surface several muskeg lakes. It is everywhere forested and cov
ered with moss, which is always frozen a few inches below the surface. 
A few small patches have been burnt, but on account of the wet or 
frozen condition of the mossy surface these burnt areas never ext11nd 
inland far from the river bank. 

Between the Bonnet Plume and the Snake rivers only a few small 
creeks enter the Peel, drawing their water from the lakes on the sur
face of the plateau. 

SNAKE RIVER. 

The Snake river, which is also called the Good Hope river, enters 
the Peel in the corner of the large elbow that the latter makes. It 
was originally supposed to be the larger of the two streams, and be
cause its valley is a continuation in almost a straight line of the Peel 
valley below, it was taken to be the main stream. An estimate of its 
discharge, however, proves the Peel to be almost four times as large. 
The figures obtained fm· the discharge of the Snake river were 6, 960 
cubic feet per second, a .considerably greater volume than the Wind 
river, and probably also than the Bonnet Plume. The river is sup
posed to hav'l been explored by Mr. Bell of the Hudson's Bay Corn-
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pany in 1839, and he speaks of the Snake river as the main stream; 
but his sketch and description of the lower part of the Peel are so 
inaccurate, that it is difficult to say how much faith to put in his ac
count of the Snake river. At its junction with the Peel, the Snake 
river, on July 21, had a width of 350 feet, with a maximum depth of 
nine feet. The water is a dirty gray colour, flowing at the rate of four 
miles an hour, and it occupies a valley seven hundred feet deep and 
about half a mile wida. 

The Snake river was explored for a distance of twenty-five miles, 
and except that there was a slightly accelerated current and many 
ishnds, the general character of the stream was unchanged. From 
one of the neighbouring hills its course through the plateau could be 
traced for about fifty miles above the Peel, flowing in a northwest
erly direction from near the eastern border of the Ogilvie range of 
mountains. The valley has a canon-like appearance, bounded by 
steep banks of fossiliferous soft gray and reddish sandstones, which 
lie horizontally o1· are only slightly inclined. 

The angle between the Snake river and the upper part of the Peel 
is occupied by a wide timbered flat. On this spruce trees, tall and 
straight, with a diameter of 24 inches were common. Birch is also 
fairly abundant, but few specimens attain a greater diameter than six 
inches. The other trees are tawarack and balsam poplar with alders 
and willows. 

PEEL RIVER (Continued). 

On mingling its waters with those of the Snake river, the Peel 
river turns off" sharply at a right angle to its former course, and down 
to Fort McPherson trends a few degrees west of north. From the 
Snake river to the Fort is a distance of 14 7 miles, and in this section 
there is little variation in the general character of the valley. The 
valley itself has an average width of one mile, the greater part of 
which is usually taken up with gravel bars or wooded flats, and it is 
bounded by banks of clay, sandstone or shale, which vary in height 
from 600 to 1,000 feet. The average velocity of the current gradually 
decreases, and though it ft·equently attains a speed of eight it 1often 
drops to about two miles per hour. 

For thirty-five miles below Snake river it has an absolutely straight 
course of almost true north, when it bends gradually towards the 
west, and flows in a general northwesterly direction as far as Satah 
river, being joined on the way by George creek from the east, and 
Cariboo and Trail creeks from the west. 

George creek is an insignificant stream only about forty feet wide 
and a few inches deep, having a brownish water prob:~.bly dt·awn from 
muskeg lakes to the east. 
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For some miles abovE> George river the Peel river flows closely 
against the eastern side of the va.lley, forming steep cut banks of clay 
and sandstone 700 feet in height. These, when composed of clay or 
shale, form great landslides, or where of firmer rock are constantly 
dropping blocks and fragments into the stream below. 

Directly opposite our camp of July 22, or about three miles above 
George river, is what Mr. Isbister in his report called the "Alum 
Hill." Some epsomite is here deposited as a thin coating on the clay 
wherever a little water oozes out from the bank. A little of this 
white depoEit of salt is seen all along the river banks from the Snake 
river down to George creek; but it occurs in greatE>r quantity at the 
"Alum Hill". Some moose and caribou evidently frequent the place 
for the sake of licking the salt. The plateau behind the "Alum Hill", 
is much broken and dissected by valleys and deep sink holes. 

Cariboo creek enters the Peel river from the west twenty miles 
below George creek. It occupies a valley almost half a mile wide, 
and out of all proportion to the amount of water flowing in it. It 
debouches by several channels into the Peel river, none of which, 
however, are more than six inches deep. The course of the stream 
could be traced south 1vard for eight or ien miles in almost a straight 
line. 

Fom Cariboo creek to Tt·ail creek is twenty-two miles by river. 
The current here becomes noticeably slacker, and there are fewer 
islands and ·gravel bars, the stream usually flowing in only one channel 
instead of three or four as above. The banks of the valley become 
slightly lower, being about six hundred feet on the east side and eight 
hundred feet on the west, and at the same time the slopes are more 
gentle and more frequently wooded. The plateau slopes tlasily away 
to the northeast, while it gradually rises to the west. A stream of 
unknown name, about a hundred feet in width, enters from the east 
about nine miles above Trail creek. 

Trail creek itself is about the same width, (100 feet), flowing in a 
deep and wide valley from the southwest. It is this stream that the 
Indians ascend in making their traverse across country to the 
mouth of the Bonnet Plume river. At this point the swift water 
in the Peel river begins, in going up stream, and they leave their 
canoes here and walk across country. Trail creek itself is not navig
able. 

SATAH RIVER. 

Twenty miles below Trail creek Satah river enters from the east. 
The stream here has an average velocity of two or three miles an hour, 
and consequent on this growing slackness, gravel beaches are being 
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replaced by others of sand and clay. Deposits of silt and mud have 
accumulated in places, and these are occasionally cut into by the 
stream, exposing sections containing roots, stumps of trees and other 
material imbedded in frozen muck. Beds of peat too are common. 

Four miles above .Satah river a small stream enters from the west 
and directly opposite are the fir.s t recent signs of human occupation 
that we have seen since leaving Beaver river. These are fish stages, 
and low huts built of bark, logs and clay, looking very much like so 
many dog kennels. 

At Satah river the Peel emerges from the high plateau, and 
enters what is probably the coa-;tal plains of the Mackenzie river. The 
transition fro::n the one to the other is very abrupt, and the escarpment 
of the plateau is about 600 feet high. The northern face of this escarp
ment, where the Peel river cuts through it, forms a semi-circle which 
is about ten miles across the base, and the stream after issuing from it 
skirts along the hase of the western arm of the arc. This side of the 
escarpment has a maximum elevation of one thousand feet above the 
river, while on the ea~t side this level decreases gradually, until about 
ten miles away it is only four hundred feet.. Enclosed in this arc is a 
level lake country, underlaid by soft sandstones, and dotted every
where with lakes of all sizes up to five miles in length. Satah river, 
which is a sluggish stream about 120 feet wide, drains this lake 
country, entering the Peel as it emerges from the plateau. 

Directly west of Satah river, and at a distance of about twenty. 
five miles is a range of high snow-covered peaks which McConnell 
calls the main range of the Rookies. These gradually decrease in 
height to the south, becoming the low rounded range that crosses the 
Peel at the upper canon. The plateau extends up to the base of this 
range, the evenness of its surface being broken by several low north 
and south ridges lying parallel with the range of mountains. 

Below Satah river the stream makes a wide bend to the west, to 
avoid which a short cut across country is made in the winter time. 
From here to Fort .:VlcPherson is fifty-three miles, during which distance 
the stream fiows with an even current of about two miles an hour 
between low banks of clay. Bluffs of sandstone occur here and there. 
Few islands interrupt the course of the stream, and the average width 
is about six hundred yards. The stream skirts along the eastern face 
of the plateau escarpment., sometimes cutting through the projecting 
points or otitliers of it, until as we approach the Fort, it gradually 
leaves it altogether never to touch it again . 

Five streams join the Peel in this section, two from the east and 
three from the west; the largest of these, which is also the largest 
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tributary below the Snake river, enters from the west twenty-seven 
miles above the Fort, and is called by the Ind inns Road river. This 
stream, rising in the mountains to the west, is very swift., cutting a 
deep valley in the high plateau. It has a width at it~ mouth of about 
lOO yards. 

From Road river down to Fort ~icPherson several encampments 
of Loucheux Indians were passed, the first seen since leaving Lansing 
creek. These spend the summer alon$ this 1 art of the r;ver in fi~hing 
and drying the white fi~h they catch for thPir wintet 's us~. 

FORT MCPHERSON. 

Fort McPherson, which stands on the east l>ank cf the river, is the 
most northern trading post of the Hudson's Bay Company. It .consists 
of the Company's buildings and some houses belonging to the Church of 
England Mission. These latter are now being occupied hy a small 
detachment of North-west Mounted PolicP, consisting of half a dozen 
men under Inspector Howard. There is also another fur trader who 
has lately started in buainess. 

A careful estimate of the discharge of the Peel river was made at 
Fort McPherson on the 31st of July, when the level of the water was 

. about a medium stage. Though the water mark of the spring freshet 
is thirty feet, above the level in July, the Peel river keeps at a fairly 
uniform level all summer, and scarcely falls more than three or four 
feet below the level when the discharge was taken. The figures 
obtained for the discharge ware 49, ~06 cubic feet per second. The 
average velocity is about two miles an hour, and the greatest depth 
fiteen feet. 

Fort McPherson stands on a bank seventy-five feet above the water, 
and this is the last high land on the river banks. Below this is the 
flood plain of the great Mackenzie delta, in which all, or nearly all, of 
the land is submerged in the spring floods. The southern edge of this 
delta is a line drawn from the Fort to Point Separation, and marked 
by_ several low ridges similar to the one on which th~ Fort stands. 
From Point Separation the trend of the higher land is northward, 
skirting along the east side of the eastern channel of the Mackenzie, 
and culminating in a low range of hills called the Reindeer hills be
yond Camp bell river. West of the Peel river the margin of the delta 
is the eastern face of the high escarpment mentioned before, which 
trends slightly west of north from Fort McPherson, crossing the Rat 
river below the mouth of Long-Stick creek, and gradually approaching 
the range of mountains west of it, until it merges with this range and 
disappears at the base of Mount Goodenough. The boundary of the 
delta north of this is then the base of the mountain range. 
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Below Fort McPherson the Peel river flows in a straight line north
ward for twelve miles. It then divides the eastern channel which is a 
travelled route and has been surveyed by Messrs. McConnell and 
Ogilvie, joining the Mackenzie river by two mouths another twelve 
miles beyond. 

The western channel, which locally goes by the name of the Huskie 
river, follbws along the western edge of the. delta and only joins the 
Mackenzie waters ninety miles below. There are two large channels 
of the Peel river between the extreme eastern and western. ones, and 
several smallet· ones, all of which would have taken more time than 
was at our disposal to survey, so that a survey was only carried down 
the Huskie rivAr and up one of the middle channels. 

HUSIUE RIVER. 

The Huskie river or western branch of the Peel, has a variable width 
of from 75 to ~00 yards, due to the fact that it is constantly sending 
off and receiving tributaries from either side. Its current is about one 
mile pe~ hour, and it is bordered by banks twenty-five feet in height 
composed of alluvial clays and sands. It is exceedingly crooked, 
meandering in an exasperating manner over the level floor of the delta. 
The banks are wooded with willow and alders, with some spruce, 
which latter gradually decreases in quantity northward untill25 miles 
below McPherson it disappears altogether. 

The south branch of the Rat river, which Ogilvie mapped in 1887, 
flows into the Huskie river thirteen miles below Fort McPherson, and 
it was this stream which all the prospectors followed in 1898 on theit· 
way across to the Porcupine river. 

The central branch of the Rat river joins the Huskie river twenty-
one miles below the south branch, and a· smaller branch comes in' four • 
miles below this. A survey of this central branch was made to connect 
with Ogilvie's of the south branch, but the northern branch was nut 
explored. 

Sixty-three miles below Fort McPherson, the Huskie river approaches 
within two miles of the base of the Rocky mountains, and here an 
Indian hunting trail leads into the mountains. An excursion was 
made to the summit of Mount Goodenough (3,000' ), from which a 
good view of the delta was obtained. 'Under good conditions o':e is 
able to see the Arctic ocean from here, but, owing to the hazy condition 
of the atmosphere, this was impossible at that time. Through the delta 
several channels of the Peel and Maclfenzie can be seen meandering 
in a very crooked manner ·; but the most striking feature is the count
less number of lakes, large and small, that cover the surface of the 
delta everywhere. The whole delta is flooded with water in the spring 
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time, and these lakes are probably then filled, while small streams 
drain them during the rest of the season. 

The delta iq heavily wooded with spruce as far north as latitude 68• 
30', where it gradually dies out., and only willows and alders r~main. 
These extend northward nearly to the sea, where the recently formed 
land is utterly devoid of any vegetation whatever. As the new land 
of recent years is formed and extends seaward, tiJe land formed in 
earlier years is covered with a growth of young willows, while the 
older land still is marked by a forest growth of larger willows and 
alders as well as spruce, so that the age of the land can be reckoned 
by the age and charact.er of the forest growth on it. 

TOPOGRAPHY OF THE PEEL RIVER DISTRICT. 

The topography of the country through which the Peel river 
flows is simple, A.nd has been occasionally referred to in previous 
portions of this report. Above the lower canon and as fat· up 
probably as Aberdeen falls, it occupies a wide basin almost com
pletely surrounded by low ranges of hills. Inclosed in this b'asin are 
a number or round topped hills or groups of hills, whose origin is due 
either to faulted blocks or uplifted anticlines. Along the eastern edge 
of the basin, and occupying a shallow depression in it., is a large area 
underlaid by Tertiary rocks. These must have been deposited in an 
inland sea whose boundaries were the encircling hills, and whose out
let was probably by the lower canon of the Peel river. 

Leaving the Tert.iary basin the Peel cuts a deep and narrow gorge 
through the hills bounding the basin on the east, and enters again the 
plateau region. Through this it flows for 130 miles, c.uHing a deep 
valley sometimes a thousand feet deep into the clays, shales and sand· 

• stones. Looking over the plateau from any one of the bordet·ing hills, 
it appears to be perfectly flat, and shows an unbroken sky· line that is 
uniformly level; but in reality it is made up of several long and 
gentle undulations, which are perceptible only by carefu:I measurements 
of the height of the banks of the valley. These undulations have a 
general north and south trend, lying parallel to the range of moun
tains against which the plateau abuts to the west. The plateau has 
a long gentle slope to the northeast towards the valley of the 
Mackenzie rivet·, while to the north it appears to break off sharply, 
forming a steep esca rpment overlooking the coastal plain. The Peel 
river breaks through the escarpment at Satab river and enters the 
coastal plain, though it follov.o.s closely the base of the escarpment for 
several miles below. 

Below Fort McPherson is the delta of the Mackenzie river, through 
which branches of both the Peel and Mackenzie rivers ramify in all 



CAMSELL PEEL RIVER AND TRIBUTARIES 39 cc 

directions. The delta covers an area of about 100 miles from north 
to south, with a width of from twenty-five miles across the south end 
to sixty or seventy miles across the north. Overlooking the delta 
from the west side is the northen extremity of the Rocky Mountain 
system, which extends down to the Arctic coast. Although interrup
ted in its course north ward from the United States boundary line by 
several deep valleys and streams, and called by different names in 
different parts of the country, the continuity of this range is practically 
unbroken, and these mountains west of the delta are really the 
northern extension of the same range which crosses our southern 
boundary line. At the delta they rise abruptly to a height of 2,000 
feet, and in many parts of the eastern face are inaccessible. Their 
summits here have the appearance of mature dissection in being well 
rounded and graded. The highest points are little more than 3,000 
feet in height, and this elevation gradually decreases towards the 
north. 

GLACIATION IN THE PEEL RIVER DISTRICT. 

Reference has already been made to the glaciation in the section 
of the Peel River watershed enclosed by the foot.hill ranges. On the 
plateau to the north and west of this, that is, below the lower 
ca:!lon of the river, apart from the fact that there has been glaciation to 
a certain point northward, very little information to supplement 
McConnell's deductions as to the glaciation on the lower part of the 
Mackenzie valley was obtained. 

Heavy deposits of boulder clay occur in what are probably pre
glacial depressions near the mouth of Snake river. One section 
exposed shows 150 feet of dark boulder clay containing boulders of 
limestone, quartzite, conglomerate and sandstone, all of which were 
undoubtedly derived from the ranges to the south and southwest. 
Below Snake river boulder clay lies on the underlying rocks only 
here and there in patches, and always very thin, scarcely ever exceed
ing ten feet in thickness. Sections of the Peel valley often show 
beds of peat occupying the surface, and lying directly on the Cre
taceous sandstones without any intervening glacial drift. Other 
sections show five or six feet of rusty gravel separating the peat from 
the sandstone. 

On the slopes of the high plateau west of Satah river are numerous 
landslides exposing a dark clay which carries rolled gravel and 
boulders. This slope is also broken by two benches, one at a level 
of 50 feet above the river, and the other at 500 feet. On each of 
these is the same dark clay holding rounded pebbles. On the top of 
the plateau, which is entirely devoid of timber for some distance 
inland, a white clay appears lying in round open spaces three or four 
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feet in diameter and fringed with moss or grass. Scattered over these 
open cby spots are quantit ies of small pebbles. I have noted the 
same occurrences on the barren lands, and they have al -o been men
tioned by other explorers in the same region. 

In the mountains near the mouth of the Snake river, rolled pebbles 
were found at a height of 1,600 feet above the level of the stream,; but 
on Mount Goodenough, west of the Mackenzie delta, w.; ter-worn 
pebbles and boulders of gneiss were found on the summit, which is 
3,000 feet high. The summit of this mountain is thickly strewn with 
pebbles, and on its south side at a level of 2,400 feet there is a very 
heavy deposit, resembling a terrace, of gravel and boulder, both of 
limestone and gneiss. This rests directly on the broken quartzite 
flags which constitute the country rock. 

Evidence of a small mountain glacier on the east hoe of Mount 
Goodenough was seen in a deposit of block boulder clay; no existing 
ghteiers, however, were seen in that region. The slopes and summits 
of the range a1·e well rounded and have the appearance of mature 
ewsion, though parts of it overlooking the delta break off sharply and 
present ~teep and inaccessible cliffs to the eastwar·d. 

The few facts observed point to a northerly movement of the ice, 
for the boulders in the clay of Snake river were evidently drawn 
from the mountain ranges to the south and southwest. According 
to McConnell's theory, the ice from the Archann gathering ground to 
the east of the Mackenzie river poured westward through the gaps 
in the mountain on the east side of the river, until it reached the 
main axial range, and was then deflected to the northeast down the 
valley of the Mackenzie to the sea. From the mountains to the 
west only large valley glaciers, ft·om l,!iOO to 1,800 feet in depth, 
i~sued from t.he valleys, and spread over the surface of the plateau 
moving siowly northward and perhaps slightly eastward, until they met 
and merged with a nort,hwestward moving sheet of ice from the· 
Archrean highlands to the east. The valley glaciers, after leaving 
the mountains and spreading over the adjoining country, probably 
covered and rounded off the tops of nearly all the mountains in the 
foothills belt, leaving only a few nunataks here and there with an 
elevat.ion sufficient to protrude through the ice sheet. 

On account of the softnm,s of the rocks, and the universal covering 
of moss, glacial striae are never seen on the plateau itself. OrL the south 
side of Mount Goodenough, at an elevation of 1,500 feet, grooves and 
scour·i flgs which may be due to glacial action were noticed on a saddle
b:1Cked ridge. These have a bearing of N. 20. W., but whether caused 
by a small mountain glacier, or by the ice sheet which filled the 
Mackenzie valley, it is difficult to say. The weight of evidence appears 
to be in favour of the former cause. 
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Between the base of !\fount Goodenough and the Huskie river, and 
at a distance of about a mile from the river, remnan1 s of an old beach 
occur. This appears as an abrupt rise of twenty feet above the floor 
of the delta plain, or forty-five feet above the level of the water, and 
probably marks a former shore line of the Arctic sea. 

GEOLOGY OF THE PEEL RIVER. 

The uppet' cafion of the Peel river is cut in a series o£ tilted black 
slates, often d ipping up stream. The 3trata of which it is composed, 
are alternately thick and thin bedded containing concretionary 
nodules with crystals and veinlets of pyrite and some bitum inous 
mn.tter dissemin <tted thl'ough the rocks. This £orrn!l.tion extendg 
for a distance of three-quarters o£ a mile below the mouth of the 
Wind river, where it is replaced and overlaid by Tel'tiary clays and 
sands tones. The contact is not so well shown on the Peel river 
as it is on the Wind, though the uuconformity between the two is 
plainly evident. These slates out-crop agn.in fifteen miles below in 
the lower cailon of the Peel river, so that they border the Tertiary 
rocks both to the east and to the west. A small outcrop of bitumin
ous limestone, overlaid by the red clay and sandstone of the Tertiary, 
is exposed one mile below the cafion on the south bank o£ the river. 

When cut through by the Peel river, the Tertiary basin iR thirteen 
miles in width. The rocks of this basin consist of thick beds of soft 
sandstone, with some thin seams of lignite, overlaid by more sandstone 
containing pebbles, with clay and some very thick beds of lignite. 
The whole series has been gently folded into a number of anticlines 
and synclines. One lignite bed near the top of the series is thirty feet 
in thickness and fairly persistent, appearing in two exposures four 
miles apart with a shallow syncline between. This bed rises in an 
anticline, the top of which has been truncated by later erosion, and 
beyond, it dips again and disappears beneath the bed of the Bonnet 
P lume river. Where it appears in the anticline it has been ignited 
by some cause or other and is now burning. It has been burnt for 
some distance along the bank of the river, and even across to the east 
side of the Bonnet Plume river, and has so undermined the overlying 
glacial drift as to cause extensive landslides. The lurge seam of lig
nite contains a fair quality of brown coal, which when dry burns 
readily, leaving a gren.t deal of ash. The upper layers are separated 
by thin seams of clay, hub the lower part is very pure. The heat 
of the burning lignite has baked the layers of clay to a bright brick 
red, which softens and dissol vEos in the water. Some of it turns a pure 
white or pinkish colour and is very hard. 

Underneath the thirty foot lignite seam, and separated from it 
by a thick bed of sandstone, is another seam. eight feet in thick-
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ness. The whole is covered by about forty feet of gravel and glacial 
drift. 

At the entrance to the lower canon the Tertiary rocks are replaced 
by the same series of sla,tes as appear in the upper canon. This caiion 
is about two miles long. The slates here stand in a more vertical 
attitude than in the upper caiion, and strike about northwest. 
They have been very much crushed and crumpled and many faults 
appear, while t he rock itself has been g reatly sheared and brecciated. 
The lime in the rocks has crystallized out into calcite, and now appears 
as thin veins ramifying all through the series. The texture of the 
rock is exceedingly fine-gmined, so that its component crystals cannot 
be distinguished even with a magnifying gluss . H contains a large 
percentage of iron in the form of pyrite, and also some bituminous 
matter. The series have a banded appearalice due to the weathering 
of some beds white and others black. 

Half-way through the caiion a crystalline limestone, which appar
en tly forms t he base of the series, has been brought up to the surface 
in a steep anticline, and forms a narrow band thirty feet in width. The 
same limestone is again exposed at the lower end of the canon, where 
the overlying slates have been t 1.rown upwards at an angle of 45o and 
eroded away. They appear again north of the limestone, but dipping 
at a lower angle and showing less the effects of metamorphism. There 
is probably a fault here, otherwise it would appear as if the limestone 
overlaid t he slates. A short distance below the caiion, the slates are 
replaced by shales, which dip at a lower and lower angle to the south, 
until twc miles below, they are entirely disturbed and lie horizontally. 

Though a diligent search for fossils was made in both canons, none 
were found, either in the slates or the limestone, and these rocks are 
placed in the Devonian merely from their lithological resemblance to 
rocks on the Mackenzie river which have been referred to that period. 

The slates of the lower canon occupy a belt some two miles wide 
and were noted on the hills two miles south of the caiion. The same 
formation is probably continuous through the range of hills, which 
stretches northward for many miles from the canon. 

From the lower caiion to the Snake river, the river cuts a deep 
valley 500 to 700 feet in soH shales and sandstone of Cretaceous age. 
A section of the bank five miles below the canon shows about 200 
feet of yellow and red shales, which towards t he base are interbedded 
with layers of sandstone, resting on massive sandstone fifty feet in 
thickness. Underneath is about 150 feet of rusty, pyritous shales, 
very fissile. Overlying all is the glacial drift with a depth of about 
forty feet. Farther down the stream the banks consist principally of 
sandstone, with thin beds of shale interposed between sandstone beds. 
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In parts the sandstone contains concretions, many of which are ten 
feet in diameter. 

Apparently the river in this portion cuts through a low anticline, 
for in the upper part the dips a re all up stream and westerly, 
while near Snake river the dips are in the opposite direction. To
wards the centre of this anticline the strata show 1t good deal of evi
dence of pressure. A few minor folds occur, and there are sever·al 
faults. These latter are usually thrust f~1ults, due to contraction and 
pressure rather than tension. 

The Snake river has a deep and narrow valley cut into soft, grey, 
argillaceous sandstones, which lie hOt·izonta lly or dip at a low angle to 
the east. The sandstone is massive, but the beds are sepamted from 
each other by thin seams of a harder red weathering sandstone· which 
contains many fossils of mmonites. 

Two miles above the mouth of the nver a small creek enters from 
the west. This has cut a deep caiion in the soft sandstone, affording 
a good section. One-third of a mile up the creek are some mineral 
springs, the water of whi.:h gives off a stt·ong odom of sulphuretted 
hydrogen, while the logs and boulders in the stream are coated with 
the white substance which is usually found with all sulphurous springs. 

South of the mouth of Snake river is a range of hills, whose 
highest points are about 2,000 feet above the river. This range is 
built up of hard grey sandstone very similar to the sandotone of the 
Snake River valley, only a little more induratecl and approaching to a 
quartzite. 

The fossils collected in the sandstone of the Snake river have been: 
referred by Dr. vYhiteaves to the Cretaceous period. (See page 49.) 

Below Snake river the Peel river bends sharply to the north, and 
down the Satah river, in its course through the plateau, flows parallel 
with the strike of the gentle undulations in the plateau. In conse_ 
qucnce there is little variation in the character of the rocks. Argil
laceous sandstones, with interstratified beds of clay in the upper part 
of the river, merge gradually into sections in which the clay occupies a 
large portion or changes to shale. In parts the sandstone contains 
large concretions. In others it. exhibits that peculiar structure due to 
pressure known as "cone-in-cone." Some of these pressure figures 
have a diameter of fifteen inches, and are either cone-shaped or bottle_ 
shaped. On breaking them open the centre is seen to contain crystals 
of pyrite and marcasite. The surf:1ee of the cone peels off in layers 
like the layers of an onion, and the different layers are longitudinally 
striated and slickensided. The structure is supposed to be due to 
pressure upon concretions in the course of formation. 
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The clay beds gradually increase in thickness northward, until they 
predominate over the sandstones, when, they too, become shaly. 
As already mentioned, these beds at the Snake river are coated with a 
white crust of epsomite and above the mouth of the George river this 
coating becomes more pronounced. 

Six miles above Cariboo creek is a small exposure of reddened clay 
shale, which, however, does not appear to be continuous, and immedi
ately below this some lignite float was found on a bar, though the bed 
from which it was derived was not noticed. 

Soft shales, often pyritous, occupy a larger section of the banks 
below Tmil creek, and are associated with a sandstone which carries 
many fragments of Ammonites. The $trata are entirely undisturbed, 
and the water frequently cuts steep banks which are 600 feet in 
height. Landslides have frequently broken the banks of the valley 
into a succession of irregular steps, giving the appearance often 
assumed in banks formed of the Pierre shales. 

On leaving the plateau region at Satn,h rivflr, the river enters a low 
lying level country, underlaid by soft sandstones and some conglom
erate. Ten miles below Satah river cliffs of this sandstone one hun
dred feet in height appear on the east bank of the stream, and opposite 
our camp of July 26, the following section was measured :-

Feet. 
Soil and peat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 20 
Rusty concolidated gravels . . . . . . . . . . . . . .. . . . . . . . . . . . 5 
Soft grey sandstone, massive . . . . . . . . . . . . . . . . . . . . . iiO 
Fossiliferous green sandstone . . . . . . . . . . . . . . . . . . . . . 20 
Soft grey sandstone with concretions, also fossiliferous. . 25 

120 

The rusty gravels of this section rest uncomfortably on the soft grey 
sandstone beneath. ThreP. miles below, the gravels disappear, and the 
peat rests on the sandstone. The green !3andstone consists of some 
layers which are made up entirely of fossils of a variety of Tellinidae, 
and are the same as appear in the sandstone of Rat river below the 
mouth of Long-Stick river. 

Opposite the mouth of Road river a fine-grained conglomerate 
underlies the sandstone. The conglomerate is made up of a large 
percentage of sandstone blocks with smal l~r waterworn pebbles and 
some lignite fragments in a matrix of whitP. siliceous sand. At the 
top it passes gradu'1lly into sandstone. 

A pillar of rock, called by the natives "Shiltee," :Jleven miles above 
Fort McPherson consists of coarse siliceous sandstone which weathers 
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to a rusty brown and breaks down into a coarse sand. It is twenty 
feet in height, standing on a hill 300 feet above the river. An 'inter
esting Loucheux legend is connected with the history of this pillar. 
Thet·e were originally three pillars, standing as a warning to the 
Indians as a result of the disobedience of threa giants who were turned 
to stone. Two of these pillars have fallen through the action of atmos
pheric agencies, and serve to illustrate the rapidity with which such 
changes take place i.!l a country where there are such extremes of 
temperature. 

As far as Fort McPherson a few isolated hills appear on either side 
of the bank, exposing the same sandstone as appears at "Shiltee," 
but at theFort this changes to a soft, dnrk and rusty shale Th~ sand
stone is apparently the same as occurs in the Lower· Ramparts of the 
Mackenzie river, and by the description the conglomerate of the Ram
parts is also identical with that of th~ Peel river. 

The bluff on which the Fort stands, like many others in that section, 
is quite isolated and completely surrounded by the alluvial deposits of 
the delta format-ion. 

Below Fort McPherson only alluvial sands and clays are exposed in 
the river banks, which are now scarcely twenty feet in height. Cut 
banks are very common, and these show the sands and clays overlaid by 
muck and vegetable matter, all of which is frozen. Cracks and fissures in 

this have become filled with ice, and wherever the sun's rays beat on 
them for a while the whole is constantly thawing and breaking down. 
As the upper layers of this alluvial deposit contain many roots and 
trunks uf trees which serve to bind them together, they do not fall 
until the underlying beds have been washed away,or until they over
hang far enough to be unable to support their own weight. These 
alluvial deposits are being buil.t up year by year, at the time when the 
streams at·e in flood, and inundate the whole delta, and they deposit 
their load of sediment on the ~:; ubmerged surface. The small streams 
too, flowing in from the mountains to the west, carry down ;1nd deposit 
annually, a great deal of sediment on the borders of the delta. 

MOUNT GOODENOUGH. 

An e'l{cursion was made into the mountains to t he weat of the delta, 
and up to the summit of Mount Goodenough. Afterwards in ascend
ing the Rat river, a section of the mountains through McDougal pass 
was also obtained. 

The base of Mount Goodenough lies two miles back from the river. 
Its eastern face is exceedingly steep, so that a long detour up 
one of the creeks is necessary to make the ascent from the south 
side. The mountain range here is made up of horizontal or only 
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slightly folded strata, and characterized by flat or gently rounded tops. 
Mount Goodenough is 3,000 feet in height; but some elevations to the 
west of it may slightly exceed this. To the north and northwest there 
is a gradual decrease in elevation, until the range dips down to the 
Arctic ocean west of the mouth of the Mackenzie. 

The geology of the range is not complicated. At the base is a thick 
series of black shales, which towards the top contain beds of very hard 
clay ironstone. These weather red, and the outcrop can be traced by 
its colour for miles along the eastern face of the mountains. These 
red beds contain remains of Ammonites, while the underlying and 
enclosing black shales are also fossi liferous. The shales are gradually 
replaced upwards by argillaceous sandstones, and these a.gain by 
siliceous sands tones. These latter become metamorphosed to quartzites 
and constitute the upper members of the series. 

Though the mountains rise abruptly from the floor of the delta, the 
stra.ta have only a very low dip to the east. Farther to the west they 
have been more closely folded and frequently fa.ulted. These strata 
are persistent up the Rat river and a.cross to the Bell river, and have 
been folded into a series of anticlines and synclines, the whole section 
being an anticlinorium. 

ECONOMIC GEOLOGY. 

The rocks of the Peel river below the Wind river are not likely ever 
to be productive in minerals of economic interest other than coal and 
lignite. 

In panning for gold on a bar on the Peel river above the mouth of 
the Wind half a dozen fine colours were obtained, showing that this 
stream contains more of that metal than the W ind river. Gold is 
reported to have been found by the Indians in the gravels of the Bon
net Plume river, and some specimens were exhibited; time, however, 
did not permit us to substanti<J.te this report. This stream certainly 
carries a great deal of magnetic sand in its gravels, and for that 
reason it goes by the name of the Black Sand river among the 
Indians. A report is current that a certain prospector picked up a 
pebble of quartz, which showed some free gold, on a bar in the Peel 
river about thirty miles 'below the mouth of the Snake river; but if 
this is true, the specimen must have been carried there from beyond 
any part of the river that we were on, and was certainly not derived 
from any rocks near there. 

Iron ore occurs merely as float in the wash of both the Bonnet 
Plume and Snake rivers. The ore is magnetite and hematite asso
ciated with red jasper. The float is widely spread over a great part of 
the Peel River basin. Mr. Keele found it in large blocks on the 
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Rackla river on the Yukon side of the divide, and it occurs in the 
wttsh of Bear ri \'er, so t'1at a very extensive deposit of the ore must be 
situated in the mountain range towards the heads of these streams. 

Mineral spring-;, containing »ulphur, occur on a small tributary of 
the Snake river t ·No miles abo\·e the Peel, nnd small quantities of this 
mineral are deposited on the boulders in the bed of the stream. 

Seams of lignite occupy extensive areas in t he rocks of the Tertiary 
basin at the Bonnet P lume river. The htrgest seam noted was thirty 
feet in thickness, another wns eight · feet, and several varied from two 
inches to ten. The lignite is not of very good quulity, and has been 
burnt in mrtny piaces by the fires which h;:1se been in existence for 
many years. Lignite also occurs a few miles above Lhe mouth of 
Cariboo rivet·, and nlso in the canon of the Rat river above the mouth 
of Barrier river. Many sections of the Peel plateau below Snake 
river sbow beds of peat resting on the clay or sandstone, sometimes as 
much as twelve feet in thickness. 

A fissure vein of bituminous coal three feet wide occurs on the 
right bank of the Peel river ten miles below the lower cafi,.m. It 
cuts directly across the beds of sandstone and shale, standing ver ti
cally and striking 295°. It is very light and soft, burning readily 
with a red flame, and leaving very little ash. Its urigin is probably 
the bitumen that occurs in the shales and some of the associated sand
stones across which it cuts. 

The slates and associated limestone occuring in the upper and lower 
cafions of the Peel river are more or less petroliferous, and afford 
indications of the presence of oil. Tar oozes out from these rocks in 
several places, and at the mouth of the "Wind river the slates have 
been reddened, probubly by the combustion of the oil which they 
contain. 

GAME AND FISH. 

Moose, though found over the whole region explored as far as the 
delta of the Mackenzie river, are never as abundant as they are 
on the Yukon side of the divide, and on the Peel river itself are 
rather scarce. 

Caribou are plentiful everywhere in the vicinity· of the mountain 
ran.§"es, some even being found on the plateau. 

Bears, both black und grizzly, are plentiful near the summit of the 
divide, and numbers of them were seen all the way down the Peel 
river, and particulurly on the Macken;r,ie delta and in the mountains 
to the west of it. 

lG-c-6 
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Numbers of white mountain sheep were seen on •both Braine and 
N ash Creeks. In the mountain section of the Wind river several of 
them were encountered on the banks of the stream, as well as the 
slopes of the valley. A small band was seen on Mount Goodenough 
west of the Mackenzie delta, and they are said to be abundant in the 
mountain range to the west of this ; so that the range of this animal 
covers Lhe whole district explored. 

Gmyling in the mountain sections, and white-fish, iuconnu and pike 
in the lower parts of the district are the common fish of the country 
explored. 

The Peel R.iver district is inhabite.::l by the Loucheux tribe of 
Indians, who trade with the H urlson's Bay Company at Fort 
McPherson. These obtain their living entirely by fishing in the 
summer, and trapping and hunting caribou in the winter. They 
make no attempt to build houses, and the cultivation of the ground is 
impossible, as the surface only thaws out during the summer for a few 
inches. 

NOTES ON FOSSILS BY DR. WHITEA YES. 

A. Appa1·ently of Devonian ctge. 

Favosites. -Fragment of a m;1ssive corallum in which Mr. Lam be 
thinks he can detect septal squamulae. No. l, Braine creek. 

Productella.- -Gibbons ventral valves of a small species of produc
tell a, with coarse simple or bifurcating radiating ribs. 

No. 2. Summit of Braine pass; and Braine pass Nos. 3, 4, 5, 7 
and 8. 

Atr·ypa ?"eticulcwis.-:-Braine pass, number not stated. Impressions 
or natural moulds of the exter·ior of portions of two specimens of a 
brachiopod that may be A. reticularis, are labelled Braine pass No. 6. 

B. Cretaceous species. 

Imperfect specimen of the shell of a strongly convex and very in
equilateral lame!libranchiate bivalve, rather like Panopoea or Pleur
omya in shape, but with the valves apparently closed, not gaping, 
behind. Peel river No. 21. 

Thracia.-Three small and imperfect specimens that seem to be re
ferable to this genus. 

Tellina (?) A few tolerably good specimens of a compressed subo
vate bivalve shell, with very thin test, which may be referable to the 
Tellinidae, or possibly to the Vener-idae. But none of these specimens 
show the hinge dentition or muscular impressions. 
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Inoceramus.-The specimen labelled No. 10, though imperfect is 
large, but the other specimens are mere fragments. Snake river Nos. 
9, 10, 11 and 12. 

Ammonite No. 1.-Large crushed fragments of a smooth species 
with a narrow venter and umbilicus. Apparently a Desrnoceras and 
possibly most nearly related to smooth variety of D. affine from the 
Peace and Loon rivers. Peel river No. 22. 

Ammonite No, 2.-0ft'. Desrnoceras Liardense, W ., from the Liard 
river, which was first described by Dr. Whiteaves as Placentice1·as 
( PeTezianurn ? var.) Liardense, in contr. to Oanad. Palaeont., vol. 
1, p. 158, pl. XXI fig : 1, but which has since been doubtfully referred 
to the genus Desmoceras. 

A worn fragment of a cast of less than half a volution. Venter 
and umbilicu s both apparently narrow ; radiating ribs low, broad and 
bifurcating or trifurcating. P eel river No. 16. 

A small and very badly preserved specimen perhaps of the same 
species as the preceding, is labelled Peel river No. 17. 

Ammonite No. 3. Fragment consisting of a rough cast of the in
terior of one of the septal chambers. Quite indeterminable even gen
erically, but evidently different from No. 1 and 2. Peel river Nos. 18. 

.. 
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SIR,-I have the honour to submit the inclosed report on the geol
ogy o£ Brome mountain, Quebec, together with a map to illustrate the 
same. 

I have the honour to be, sil·, 

Your obedient servant, 

JOHN A. DRESSER. 

OTTAWA, Jany., 1904. 
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THE GEOLOGY OF BROME MOUN1,AIN, QUE. 
JOHN A. DRESSER, M.A. 

On the western part of the province of Quebec, the basin between 
the Appalachian hills and the Laurentian highlan.is is occupied by 
rocks of Palaeozoic age, which represent the geological scale from 
Cambrain to the Lower Devonian, both inclusive. The breadth of this 
basin in the vicinity of Montreal is about eighty miles. Its surface is 
almost uniformly level, except for the presence of a series of eight hills 
which rise from 700 to more than 1,000 feet above the plain. Six of 
these, viz. : Mount Royal, Montarville. Belceil, Rougemont, Yamaska 
and Shefford, rise at somewhat regular intervals of about ten miles, 
and stand in a nearly east and west line. They thus extend for a dis
tance of fifty miles ea.;tward from Mount Royal, and from the city of 
Montreal, which is situated at its base. Brome mountain and Mount 
J ohnson are respectively two and a half and six miles south of Shefford 
and Belceil. 

Considered physiographically, these hills are of residual origin, 
ha.ving been etched into their present relief by the extensive denu. 
dation which the region has suffered. Evidently, the composition and 
texture of the rocks composing them have offered a much greater 
resistance to denuding agencies than was afforded by the surroudding 
strata. They are thus hills of the butte type. Mount J ohnson of this 
series has been selected by Prof. Davis (*) as a subject for illustration 
of this class of hills. 

Geologically considered, these hills have long been known to be of 
igneous origin, and intrusive in their relation to the palaeozoic sedi
ments of the plain. 

For this series Dr. F. D. Adams (1) has recently proposed the aptly
chosen title "Monteregian,"-Mons-Regnis (Mount Royal) being the 
best known of the group, and this name is likely to obtain permanent 
currency. 

The hills of this series have already received considerable attention 
from the Geological Survey and reference may be made to reports by 

D. T. Sterry Hunt (i), Sir William Logan (3) and R. W. Ells (4). 

(1 ) Journal of Geology, Vol. II. No. 3, April-May, 1903. 
(2) Geol. Surv, of Can., 1858, pp. 171-187. 
(3) Geology of Can., 1863, pp. 656-659. 

Geol. Surv. of Can., 1894, pt. J. 
(*) Physical Geography, Ginn & Co., Boston, 1898. 
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In 1901 the present writer completed a brief report on Shefford 
mountain, which appeared in the 13th Annual Report of the Geo
logical Survey. In addition to the preliminary notices in various 
reports of the Directors of the Geological Survey a resume of the 
report was published in the American Geologist for October 1901. 
The main features of the Shefford mountain, the resemblance of Shef
ford to Brome and also their probable connexion will be discussed 
later. 

Brome mountain comprises an area of about thirty square miles in the 
townships of Brorrie, East Farnham and Shefford, the first and second 
of which are in the county of Brome, the third in the county of Shef
ford. Brome, the largest of the Monteregian hills, lies two and a half 
miles south of Shefford, which comes next in size, the two mount
ains being the most easterly of the group. In form Brome is rudely 
circular. The central portion, in the vicinity of Brome pond, 
which is three-quarters of a mile in length and half as broad, is a 
nearly level basin about two by two and one half miles in extent, and 
is generally overlain by heavy beds of clay. This is surrounded by a 
nearly continuous rim of hills which rise from 600 to 1,000 feet above 
the altitude of the basin, which is itself about fifty feet above the 
level of the country surrounding the mountain, or five hundred' feet 
above sea level. Pine Mountain, the highest point in the Brome mass, 
was found by simultaneous aneroid readings at the base and summit 
to be 1,500 feet above mean sea level. 

The main inlet of Brome pond, which drains the entire central por
tion of the mountain, is a stream that has settled up a considerable area 
at the head of the pond. 

The source of the lake is, therefore, largely surface drainage. The 
other ponds, judging from their relatively smaller basins, and from the 
character of their banks, owe their origin, mainly to subterranean 
inflow. 

Brome has already been shown to be like the other hills of the 
Monteregian series, an igneous mass intrusive through the Palaeozoic 
strata. The latter as demonstrated by Dr. Ells belongs to the Sillery 
division of the Cambrian system on the northeast and south sides of 
Brome mountain, and on the west to the Mystic series D 2b, of the 
Upper Chazy. The intrusion of the mountain, therefore, took place 
subsequently to the Chazy period. The latest time at which it could 
have been formed is less definitely indicated, by the fact that the 
igneous rocks of the mountain are somewhat foliated and have in 
places an incipient, schistose structure. This, though less schistose, is 
parallel in direction with the foliation of the surrounding sediments, 
and represents a late stage in the folding of the Appalachian uplift. 
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This foliation does not occur in the Permo-Carboniferous of the mari
time provinces; Brome Mountain must therefore have been formed 
after the deposition of the upper Chazy sediments and before the close 
of the Carboniferous period. This age-limit virtually agrees with that 
of the adjacent intrusion of Shefford Mountain, which shows similar 
dynamic metamorphism, but cuts slightly later strata, viz : the Farn
ham black slates, (D 3a,) a division of the lower Trenton. The slates 
however, do not occur at Brome. The igneous rock of Brome Moun
tain is concealed in many places by outliers of sedimentary rocks, 
which agree in character, as far as could be ascertained, with the 
stratified rocks of the surrounding district. These outlines are gene
rally of small extent, and occur at places where they are protected from 
glaciation, or where, for other reasons, den~dation has not been severe. 
Their altered character, as well as other evidences, prove the igneous 
part to be intrusive, and their position indicates that the igneous rock 
of the mountain formed a laccolith, rather than an actual volcano. 

The writer's researches at Shefford Mountain have shown that mass, 
also, to be laccolithic. There, the strata shows an arched position, 
and the highest part of the igneous portion of the Mountain is over lain 
by a cap of sedimentary rock, the Trenton :>lates, having an area of about 
a quarter of a square mile which is invaded by dikes from the underly
ing intrusives, which are themselves of two different ages of intrusion. 

Dr. Adams has demonstrated that Mount J ohnson ( Op. cit.) is a true 
volcanic neck; Mount Royal has been shown to have in all probability 
a similar origin (Canadian Record of Science). In regard to Mount 
Royal, Mr. J. S. Buchan has recently (Canadian Record of Science) 
raised the question of the possible laccolithic structure but did not 
pronounce decisively upon it. 

The field evidence of the relations of these rocks is not altogether 
conclusive. Though the district is hilly, exposures, owing to the thick 
covering of drift, are infrequent and the country is often heavily 
wooded. In the only contact found between the first and second in
trusions the &yenitewas evidently intruded later than the essexite, 
fragments of which it contains and into which it sends oft apophyses. 
This contact exposed at intervals for about a quarter of a mile can be 
seen in crossing the eastern ridge of the mountain through the notch 
nearest West Shefford station. Except in one small exposure on what 
is locally known as Collier's hill, there were no evidences of a transL 
tion from one rock to the other. 

At the top of some of the highest hills, as at Iron hill for instance, 
the syenite becomes finer in texture, in others, as on the northwest side 
of Collier's it becomes porphyritic. No such variation was detected in 
the essexite. These facts, together with the relative positions occupied 
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by the two rocks, lead to the deduction that the syenite has been in
jected largely between the previously formed essexite and the overlying 
sedim')ntary rock, and consequently, that the essexite is covered in 
many portions of the present surface by syenite. In further support 
of these views, hornstone and other sedimentary fragments were fre
quently found resting on the syenite, but not on the essexite. 

The relations of the tinguaite to the surrounding syenite are very 
obscure. The contact is everywhere covered, and no traces of transi
tion could be discerned towards the margin of the mass, or in the sur
rounding rock. It might represent the pipe of a volcano, if the 
mountain were once an active one, but on other grounds, this does not 
seem likely. Moreover no evidences of flow structure could be found 
in the tinguaite, which should, on the hypothesis of its being a volcanic 
vent, show an upward movement in the cooling hva. A dike of tra
chytic type, which cuts the syenite near the foot of Brome pond, could, 
conceivably, be a differentiated off-shoot from the tinguaite mass. It 
should. also be added that the corresponding rocks in Shefford moun
tain, which is scarcely three miles distant, and probably connected 
with Brome at no great depth, are undoubtedly separate intrusions. 

The igneous rocks of which Brome mountain is essentially composed 
are of three principal types, each of which is probably the product of a 
separate irruption. There are also several different facias of two of 
these types, which are the results of magmatic differentiation in the 
individual masses. The rock of the first intrusion ranges from esse
xite to theralite. The rock of the second is of a syenitic character 
and passes, by the loss of accessory quartz and the acdilum of nepheline, 
from nordmarkite to nepheline-syenite. The third and latest irruption 
seems to have been much smaller in volume, shows very little varia
tion and has the characteristics of a tinguaite. The structure is that 
of an effusive rock and, from its microscopical and chemical properties 
is classed as a phyro-laurdalose. The distribution of these rocks is 
best shown by the accompanying plate. 

The essexite is a massive rock, gray in colour and weathering to a 
dull brown. Its structure is granitoid and its texture medium. Feld
spar and small amounts of dark minerals, chiefly hornblende, mica, 
and iron ore can be seen by the unaided eye. 

In the thin section feldspar is found to constitute fully 90 per cent 
of the rocks in parts that are considered typical, the remaining con
stituents being pyroxene, olivine, and biotite with accessory magnetite, 
and apatite. Hornblende enters into the composition of many parts 
of the rock in amounts quite equal to pyroxene, but in some cases is 
altogether wanting. 

The structure in general is hypidiomorphic granular. Plagioclase 
feldspar is by far the most abundant constituent of this rock. It is 
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twinned according to the albite"law in broad lamellae which extinguish 
symmetrically at an angle of 40 degrees, or more. Hence it is bytownite 
or a basic labradorite. A few rather large crystals with rhombic out
lines are banded by the coarse microperthitic intergrowths and so form 
a separate feldspathic constit uent . 

The hornblende is trichroic, the scheme of absorption being Q! < 
~ >X'l with 15 nearly equal to (fi). The colour ranges from chestnut 
to yellowish brown. The maximum angle of extinction observed Q! > (!! 
20°. 

The principal augitic constituent is slightly dichroic. Sections 
l1aving 1$ or ~parallel to the plane of the polarizer are gray, or gray
ish green, while those having :a in a similar position are flesh-coloured. 
Much of the mineral, however, shows no .pleochroism whatever. The 
angle of extinction, was found to be as high as 45 degrees. The 
.augite is commonly intergrown with hornblende in a very intricate 
manner. These zones are distinguished by slight differences in their 
.angles of extinction, due, apparently, to minute variations in the 
chemical composition in the mineral. In a few sections, small grains 
are seen which seem to belong to another variety of augite. They 
.show a difference from the last in their polarization colours, which can 
hardly be accounted for by mere difference of orientation. They are, 
however, too small to admit of satisfactory determination and are quite 
unimportant in amount. 

Biotite i& present in inegular areas having imperfect crystallographic 
outlines. 

Sphene is prominent, its idiomorphic outlines indicating a compara
t ively early crystallization. 

The olivine is nearly colourless, and is serpentinized along cracks of 
the primary mineral. It crystallized earlier than t he pyroxene. 

N epheline is represented by a few a reas of secondary material occupy
ing interstices amongst the other minerals. 

Apatite occurs in needles, and, with magnetite, was the earliest con
stituent of the rock. 

The order of crystallization of the minerals has been approximately 
as follows :-magnetite, apatite, sphene, olivine, pyroxene, hornblende, 
biotite, plagioclase, orthoclase, nepheline. 

From the foregoing description the rock is, therefore, best classed 
with the essexite group in the Rosenbusch classification. Chemically 
considered it differs from the type of that group, as the following 
analysis by Mr. M. F. Connor, shows, in possessing less silica and 
greater amounts of aluinina and lime. This follows naturally from the 
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preponderance of lime<soda feldspar which charact.erizes the rock. Its 
varietal determination is, therefore, a lime-feldspar rich essexite. 

For purposes of comparison the related rocks of Shefford and Mount 
J ohnson are also quoted. 

An analysis of the essexite from Brome is given under I in the fol
lowing table-II is an analysis of essexite from Shefford mountain,
III, of essexite from Mount J ohnson and IV, of essexite from Salem, 
Mass., which is the type occurence of essexite. 

Si 0 2 ••••• •••••••••••••••• •• ••••• • • 

Al 2 0 3 . • . . . . • . • • . • • .• . • . • •. •• . • • • 

Fe2 0 3 .... ... . .. . 

FeO .. 
MgO.. . . . . . . ...... . . . . 
CaO . .. .. .. . . ... . .. .. .. 
Na2 0 ........ .. .. .......... ..... .. 
K 2 0. . . ... . . . . . . ......... . 
eo ..... .. .. . ... .. ... ....... .. . >o Ti 0 2 ....... . ....... . .... . .. . . .. • . 

P 2 0 5 ...... ... .. 

so. ...... .. . . . . . . . . . . . . ... .. .. .. . 
Cl .......... . .. .. . .. 
Mn 0 .... .... ..... .. . .. . . ....... . 
BaO. ..... .. .. . .. .. ...... .. 
H 2 0 ............ . . . . . ........... . 

I 

44 ' 00 
27'7H 
2'36 
3' 90 
2' 30 

13' 94 
2'36 

'45 

1' 90 
'20 

o· o8 

·so 
- - -

100'02 

II Ill IV 

53'15 48'85 47'94 
17'64 19'38 17 '44 
3 '10 4'29 6'84 
4'65 4'9! 6'51 
2'94 2'00 2 '02 
5'66 7•98 7'47 
5"00 5'44 5 ' 63 
3 '10 1'91 2' 79 

'39 
] 52 2'47 '20 

'65 1'23 1 ' 04 
'28 
'07 
'46 '19 
'13 

1 '10 ·fi8 2'04 
- --------

9!) '84 99 ' 36 99 '92 

Nordmarkite is a plutonic rock generally of uniform t exture, of 
medium or coarse grain, and gray or reddish gray in colour. It is one 
of the "Trachytes" of Hunt. In the hand specimen it is seen to be 
highly feldspathic, the only dark mineral cliscernible being an occa
sional speck of biotite. 

I n the thin section, feldspar is found to make up probably 90 per 
cent of the entire rock. The remaining constituents in order of rela
t ive abundance are,- biotite, pyroxene, hornblende, sphene and 
apatite. Biotite and pyroxene, and rarely hornblende, may be ranked 
as essential constituents. Biotite is more than equal in amount to all 
t he other constituents together except feldspar. Occasionally a little 
nepheline appears, and in other parts' a few grains of quartz. Logan 
gives the specific gravity of the rock as 2.632- 2.638 (Geology of 
Canada 1863 p. 656). 

The feldspar has a mottled appearance and generally resembles 
orthoclase, but on closer examination proves to have a finely laminated 
perthitic inter·growth in the spotted areas. These area<> appear to be 
more numerous in proportion to the magnifying powers employed. 
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Consequently, it seems that their number is limited only by the power 
of the microscope. The feldspar is therefore regarded as kryptoperthite. 
Logan reported its specific gravity to be :3 ·575, and gave the following 
analysis (V) of selected grains:-

V VI 

Si 0 2 •••• • • • • ....... •• . • • • .... • • .. .. • • •• ... • .... •• • • .. . 65'70 65'90 
Al 2 0 3 • •••• •• • ....... ... ............ . ..... ... ..... .. .. .. 20·80 19'46 
Pe2 0 3 ••••. . ••• . • • . • • • • . . • . • . .. • • • • • • • • • • • • • • • • • • • • • • • • • . ·44 
Ca 0.... . ... .. . .. .. .. . .... .. .. .. .. .. .. . .. . .. .. .. . .. .. .. ·84 ·28 
Na2 0........ .. .. . .. .. . . .. . .. . .. . .. .. .. .. .. .. .. . .. .. . 6·52 6'14 
K 2 0.... ... .. ... .. . .. ........... .. .. .. .... . .... . .... .. 6'43 6'55 
H 2 0 .... .... .. . ... .. . .. ......... .. ..... .. . ......... ·50 ·12 

100'79 98•89 

The biotite is strongly pleochroic in shades of brown. The pyroxene 
is nearly or quite colourless. The extinction angle in the principal 
plane rises to 45 degrees. 

The hornblende is green iii ordinary light, and shows pleochroism, 
but occurs in amounts so small that its scheme of absorption could not 
be satisfactorily determined. The other minerals present no features 
worthy of note. This rock agrees very closely in its essential features 
with the laurvikite, of Norway, described by Prof. W. C. Brogger. In 
portions where quartz enters into its composition, it passes into nord
markite and in many parts is indistinguishable from the rock of that 
variety in Shefford Mountain. Its resemblance to both of these in 
chemical composition is shown in the following analysis:-

S, 0 2 ............................. . 

.AI" 0 3 .•• • • •• ••• . ••. • •• •••.• • • •••• 

l<'e2 0 3 . • •.••••••.•••• . . • . . • • • • • • • • . 

FeO ...... . .. . . .. . . . ... . ..... . . . . . 

~;Ns. :.:::::::·::·.:::: ::.::.·::::: 
Na2 0 .... . . . . ... .. . ... . ..... . 

!fd}; ·:.·::::::.:· . ·. :·· ·.·. ::::·. : :::: :: :: 
p2 o •... .... .. .. ...... .... ... ...... .. 
s 03 ... . ........ . ... . ···· .· · ·· . . ...... . 
Cl..... . .... ... .. . .. . .... .... . . 
MnO .. .. .. ......... .... .... .. .. 
BaO ............................. · 
H 2 0 ... . . . . ... . . . .... .. ... . .... . . .. . . 

VII 

61'77 
18'05 
1'77 
1 ' 75 

'89 
1 '54 
6'83 
5 ' 21 

'74 
' 15 

·os 

1 '10 
--·-

99 '88 

VIII 

58'88 
20'30 
3'63 
2'58 

'79 
3'03 
5'73 
4'50 

'54 

1'01 
----

100'99 

IX X 

65'43 59'96 
16'96 19'12 
1'55 1'85 
1'53 1'73 

'22 '65 
1'36 2'24 
5'95 6'98 
5• 36 4'!11 

' 16 '66 
'02 '14 
'06 ·os 
'04 ' 14 
'40 '49 

'12 
'82 1'10 

--- ---
99•86 100'17 
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Analysis. VI. is of kryptoperthite, from L am·vik, Norway, by Gmelin, described 
by Brogger (Syenite pegmatitgange" p 524). The kryptoperthite of Brome indicates 
a mixture having nearly the composition Ab3 Or 2 • 

V II. Nordmarkite, Brome, analysis by M. F. Connor. 

VIII. Laurvikite, Byskoven, near Laurvik, Norway. Analysis, cited by R osen
busch in "Elemente der Gesteinslehre." 

IX. Nordmarkite, Shefford, analysis by M. F . Connor. 

X . L aurvikite 

The norm of VII is as follows : 

Orthoclase ... .. . . . .. . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31·14 
Albite ............ ..... . . . ... : .. ...... .. .... . ....... . .... 57·11 
Anorthite .... 2'78 
Nepheline......... . .. . . . . . . . . . .. .. .. . .. . . .. . . . . . . . . o·~s 
Olivine .... .... ......... . .. ......... .... ... . .... . ...... 0 ·62 
Diopside . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 · 16 
Apatite.. . . .. . . .. . . . .. . . . . . . . . .. . . . . . . . . . . .. .. .. .. .. .. .. 0·34 
Ilmeni te . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1· 37 
Magnetite. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·55 

90'35 

The place of the rock in the quantitatiye classification is as follows : 

Class 1, P ersalane. 

Order 5, Canadare. 

Rang. 1, Nordmarkase. 

Sub rang 4, N ordmarkose. 

In structure it is megascopically granitic, and t herefore becomes a 
grano-nordmarkose. It, too, is approximately normative. The chief 
departure of the norm from the mode is in the alkali feldspars, which 
in the rock are in the form of microperthite. 

(Laurdalose). This rock forms a low rounded hill, chiefly in lot 25 
of range 11 of Brome, and occupies an area scarcely one-third of a 
mile in length, and of nearly equal width. It is a porphyritic rock 
having a green matrix and a few phenocrysts of light gray colour. 

In the microscopic section the rock is seen to be porphyritic and 
with a felsitic base. The phenocrysts are found to be feldspar, gene
rally of the character of that mineral in the nordmal'kose. Typical 
plagioclase was seen. Some of the phenocrysts appeared to be pure 
orthoclase, but more possessed the mottled character of kryptoperthite. 
Areas of granular, feldspathic-looking material are also numerous and 
are prominent in the cryptocrystalline portion of the rock. Granular 
ferro-ruagnesian minerals are also found in some of the~e aggregates with 
small amounts of magnetite, apatite, chlorite and a few individuals of 
biotite. 
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Socialite appears in bluish individuals having rounded or polygonal 
outlines. It is isotropic showing no pleochroism even with a gypsum 
plate producing red of the first order, yields no interference figure in 
convergent light and the characteristic dust-like inclusions are notice
able. 

The structure.is that ~f a typical effusive rock. Whether it repre
sents a separate irruption through nordmarkose, which entirely sur
rounds it, or is a sharp differentiation from it, has been impossible 
satisfactorily to determine. The contact with the adjacent rock is every
where drift-covered and no dikes of it are found in the surrounding 
rock, which is also generally drift-covered in the immediate vicinity. 
As far as could be ascertained in the field it seemed most likely that 
it was the differentiation product of the nordmarkose magma, and there 
appears little reason to abandon this view, which however, must at 
present, remain an inconclusive one. 

The character of the rock is shown in the following analysis XI, made 
by Mr. Connor. The rock is, chemically, closely related to the lam·vi
kose (pulaskite) of Shefford, differing chiefly in its degree of crystal
lization, and it may be the equivalent of that rock in Brome. 

XI XII XIII 

Si 0 ... . ... . . .. .. .. . . . ... . .. .. .. 55'68 59 ' 96 56 '85 
Al 2 0 3 ... . • . . • .• . .. .. ••.• . • .• .. . • • 

l!'e2 0 3 .. . . • • . • • • • . . • • • . . •.• • . .••.••. • 

FeO ... .. . ... ............... . .. ....... ..... . 

20'39 19'12 21 '5& 
2'10 1'85 3'44 
1 '95 1'73 1'14 

MgO. . . . . ...... . . . . .. .. .. .... ... . . . . . . . . ·so •65 '85 
CaO .. .. ........ .. ... . .. . .... .. . .. . 1'92 2 '24 5 26 
Nao 0 .... . .. . .. . . ... . . .. . . . ... .... ......... . . 
K.·o . . .. ... .. .. . . .... ... ........... . 

9'18 6•98 6'07 
5'34 4'91 3'66 

Ti 0 2 . . •.••••••• • •••••••• • •• •. • . .••••••••• •60 •66 
P 2 0, .. . ...... . ....... .... .... ·· ... .. . .. .. 
MnO... .. .... .. .. ......... . .. . ...... .. 

' 06 '14 
'31 '49 

H 2 0 .. ...... . ... ..... .. 1'50 1 '1(, '52 
------ - --

99 '83 99'83 99'35 

XI, Laurdalose, Brome. 
XII. Pulaskite, Shefford, Quebec. 
XIII. Lauvrikite, red, 'l'onsberg, Norway. 

• 
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The norm calculated from analysis XI is as follows :-

Orthocla.se. . . . . . . . . . . . . . . . . . ..... .... ..... ... . .. . ... .. .. . . 
Albite ... .. .... . . ........ .. .. . . 
Nepheline ........... .. 
Acmite ..... . 
Diopside ...... ... .... .. .. ... . .. .. ..... . .. . .... .. .... . . . .. . 
Olivine .... . ... .. ... . 
Ilmenite.. . . . ... ... .. .. ... ........ . ... . .. ..... . 
Magnetite ...... . . ... .. . .. . . ..... ........... .. 

Add H 0 0 .. . .. 

It is therefore classed as follows :-

31"69 
27 ' 77 
25"56 
2"31 
7'85 

•24 
1"06 
1"86 

98'34 
1'50 

99"84 

Class 11.... . . . . . . . . . . . . . . . . . . . .. . . . . ........ . ....... Dosalane. 
Order 6..... . . . . . . . . . . . . ..... . . . .. .... ... Norgare. 
Rang 1. . . . .. . . . . . . . . .. . .. . . .. . .. .. .. .. .. . . .. ...... Lanrdalase 
Subrang 4............ . . . .. .. . . ............... Laurdalose. 

The structure of this rock is both macroscopically and microscopi
cally, porphyritic, the ground-mass being microcrystalline. 

As socialite is one of the few distinguishable minerals in it, and is 
indicative of its alkaline character, it may best be designated as a 
sodalite-bearing felsophyro-laurdalose. 

DIKES. 

Dikes later than the principal intrusions of the mountains which 
contain them, are very abundant in some of the Monteregian hills, 
and, in others, they are almost entirely wanting. Mount Royal and 
Shefford seem to have been, subsequent to their solidification, shattered 
by disturbances-which gave rise to the many fissures represented by 
the dikes, but Mount J ohnson does not appear to have similarly suf_ 
fered. 

In Shefford, the dikes are of the camptonite and bostonite varieties, 
the latter being the later in age. Only five dikes were observed in the 
Brome mountain, and two of these, at least, being nordmarkite cutting 
essexite, do not properly come under the category of the later dikes. 
Of the remainder, two belong to the camptonite class and consist of 
hornblende and plagioclase feldspar, a few grains of magnetite and, 
in one case, a little augite. One of these two is marked by a tendency 
towards idiomorphic structure ; the other by a distinct fl.uidal arrange
ment of the crystals. One is seen to cut nordmarkite ; the other is 
found in essexite. The remaining dike is allied to the bostonite type. 
It occurs in nordmarkite, having been intruded later than the body of 
t-hat rock. No evidence of its age relative to that of the camponite 
could be obtained. 
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The scarcity of dikes at Brome, as well as the contact of the igneous 
with the sedimentary rocks, points to the intrusions of this mountain 
as having been of no very violent character. The general absence of 
dikes within the igneous mass of the mountain also indicates since its 
intrusion, there has been little disturbance. 

RELATION OF SHEFFORD AND BROME MOUNTAINS. 

The similarity of Brome and Shefford mountains, both in the rocks 
which compo!le them, and in their laccolithic structure, combined with 
their close proximity, seems to point to their being parts of one laccolith. 
The evidence upon the point is not, however, such as to be wholly con
clusive. The greater part of the area between the two mountains is 
mantled by a heavy bed of post glacial clay, admitting of a few rocks 
exposures in the intervening distance. The bed of the Y amaska river, 
which is the lowest depression between the mountains, was carefully 
examined, but no exposure of igneous rock was found. 

In a hill a quarter of a mile distant from Brome and west of the 
West Shefford Station of the Canadian Pacific Railway, the chief 
additional evidence is gained. The hill itself which is 1,200 feet long 
and rises nearly 150 feet above the sunounding land maintains fairly 
uniform level on the tops and is not over five hundred feet in width. 
Its sides are quite steep. 

The rocks are chiefly black slates and a quartzose sandstone, both 
characteristic of the Trenton formation in the vicinity. But these 
are often rusty, as though near an igneous contact, and in several 
places. are cut by narrow dikes, less than half an inch in width, of the 
nordmarkite or some closely allied rocks. The hill is evidently a 
lightly covered boss of igneous rock forming a spur of the mountain. 
The hardening of the sedimentaries by the contact with the under
lying igneous mass has probably given it its superior resisting power 
to the unaltered Trenton, the removal of which has formed the hill. 

A smaller though very similar hill occurs a short distance west of 
the Shefford mountain, but the most careful examination failed to 
find any evidence, other than its occurrence, that it is due to intrusive 
agency. 

On the whole, however, it seems probable that Brome and Shefford 
are merely parts of one gr·eat laccolith and that the connecting part 
between is only lightly covered by palaeozoic sediments. The akerose 
essexite of Shefford and the hessose of Brome are, then, merely phases 
of the same mass. The nordmarkose of both form one mass, and the 
laurdalose of Brome, if a separate intrusion, corresponds to the laurvi
kose (pulaskite) of Shefford, which, like the former, is in parts also 
poorly crystallized. 
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THE CHEMICAL COMPOSITION OF THE MAGMA. 

The chemical mean of the three intrusions at Shefford is practically 
identical with the composition of the laurvikose, while the order of 
intrusion is: 1st, the most basic differentiate, essexite akerose; 2nd, 
the acid extreme, nordmarkite nordmarkose; and 3rd, the pulaskite 
(laurvikose) of intermediate composition. 

A comparison of the following tables of analyses of rocks from 
Shefford mountain shows the Brome specimens to have ' lower ratios 
of silica but higher of alumina and lime. 

-

-·--

s;o
0 

.. 
AI, ·' .. .. . 
Fe2 0 3 • ... 
F eO . ..... 
MgO .. . 
CaO .. 
NaoO ... . .. oo .. ..... c 2 .... 

K 

T 
p 

;o . .. ... 
• o ....... 

S03... • 

Cl.. .... ... 
MnO ... . 
B aO . 
H 2 0. . . .. . 

II 

Essexite 
(akerose). 

---

53"15 
17'64 
3'10 
4"65 
2'94 
5'66 
5'00 
3'10 

'39 
1•52 

"65 
'28 
'07 
'46 
'13 

1 '10 
---

99'S4 

IX X 

Nordmarkite Pulaskite 
(nordmarkose) (laurvikose). 

--- - ----

65 "43 59 "96 
16'96 19'12 
1"55 1'85 
1'53 1 ' 73 

'22 "65 
1'36 2 '24 
5'95 6'98 
5'36 4 ' 91 
- -
'16 '66 
'02 '14 
•06 ·os 
'04 ' 14 
'40 '49 
- '12 
•82 t·lO 

---·------
99'S6 100'17 

XIV XV XVI 

Mean of Brome Mean of 
II, IX mtn. Shefford 
and X. and Brome. 

- -- - - ---

59 '51 54"25 55"47 
17"90 22'14 21'17 
2'17 2'03 2'07 
2'64 2'66 2 ' 66 
1'27 1'48 1'44 
3'09 6'77 5'93 
5'98 4"95 5'19 
4'46 3 •23 3'52 

'13 - -
'78 1'23 1'13 
'27 '17 ' 1~ 

'14 - -
·os - -
'45 '12 ' 20 
·os - -

1·oo ·98 '99 

-99-'9511oo·m 
----

99"89 

The akerose and nordmarkose areas of Shefford Mountaiz't are practi
cally equal in extent, and while the laurvikose is much smaller than 
these, its composition is virtually the mean between the akerose and 
nordmarkose. Therefore the calculated analysis XIII may be safely 
taken as representing the average composition of thP. Shefford mass; as 
indicated by the section afforded by the present surface. 

A rock of the composition of the mean of Shefford would be classed 
as follows in the quantitative classification :-

Class II. 
Order 5. 
Rang 3 
Subrang 4. 

.. . . .. Dosalane. 
. . . .. . .. . . . .. ... .. ........ Germanare. 

. . . . .. ......... . . .. . ......... Andase. 
. . . Andose. 

It stands nearly on the line between persalane and dosalane, the 
ratio of the salic to the feinic minerals being as 85.33 : 12.40. 
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The mean composition of Brome Mountain, estimated from the areas 
of the present surface exposures (see col. XV), wou~d be classed thus:--

Class I. . . . . . . . . . . . . . . . . . ... .. . . . . ..... P ersalane. 
Order 5 . . . . . . . . . . . . . . . . . ........ . .... . . Germanare. 
Rang 3 ..... . . .. . . . .. .... . ... .. . .. . ..... - ---(alkalicalcic) 
Submng 4 . . . . . .. ...... . ... ... . . ........ . - ---(dosodic). 

The mean composition of Shefford and Brme mountains, similarly 
estimated, is given in col. XVI. 

The position of such a rock in the Quantitative Classification would 
oe as follows :-

Class I. .. . .. .. ................... . ... P ersalane. 
Order G . . . . • • . . . •.••..•.. • • • . .. ••.•... • Canadare. 
Rang 3 . . . ......... .. .. . .... . ... . .. . .. . - ---(alkalicalcic). 
Snbrang 4 ...... . ........... .. ........... -----(dosodic). 

This almost completely agrees with the mean of Brome mountain, 
_and differs but slightly ft·om that of Shefford, which stands almost 
exactly upon the dividing line between classes I and II. 

The general mean of the two hills, as well as that of Brome, thus 
fall on a part of the Quantitative Classification that has not yet been 
occupied. Being hypothetical rocks they do not wa.rt·ant the intro
duction of a new name, especially as their position can be otherwise 
definitely indicated. 

ECONOMIC GEOLOGY. 

The nordmarkose of Brome mountain like that of Shefford, is used 
for building and might be also employed for ornamental purpose. It 
is light gray rock, or sometimes fawn coloured, and has been used for 
the walls of a handsome Roman Catholic Church in West. Shefford 
village. The rock has been quarried on the northern part of the 
mountain known locally as Gale mountain, and also at Hayes quarry, 
near the road to Sheffington. The latter quarry about two miles from 
the railway has furnished the stone used in the construction of the 
Canadian Pacific Railway bridge over the Yamaska river at Sheffington. 
Some excellent types of this rock suitable for finer work are to be seen 
near Iron hill, five or six miles from the railway. This rock disinte
grates rapidly on exposed surfaces, where the gradient is steeper than 
the angle of repose for the detritus. This is due to the absence of any 
cementing mineral, and gives rise to large bodies of angular feldspathic 
tal us. This is especially noticeable on the south side of Pine mountain, 
Iron hill. It forms a valuable road metal, and should be more gener
ally used in the vicinity. 

These are the chief economic uses of Brome mountain. Certain 
areas of Nordmarkose might, however, be found so free from dark 
mineral as to be of use for feldspar. 

16-G-2 
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The name Iron hill is said to have been given on account of the 
presence of large bodies of that metal, which were supposed to exist in 
the vicinity and were said to cause a noticeable disturbance of the 
compass. I found no trace of such disturbance, however, nor any 
other evidence of the presence of iron in abundance. Joint planes in 
the nordmarkose on Pine mountain, as in several parts of Shefford, 
and Brome mountains, are coated with a thin incrustation of iron and 
have sometimes been mistaken fot· solid masses of iron as large as the 
blocks they enclose. 

DISTRIBUTION AND EXTENT OF THE MONTEREGIAN SERIES. 

It was Sir William Logan's opinion (1) that the distribution of 
these l1ills depends on a fold of the palreozoic strata, which he described 
as "traceable all the way from Lac des Chats (on the Ottawa river) 
to the trap mountain of Rigaud." 

Recent researches by Mr. 0. E. Leroy (2) of this Survey, have, how
ever shown that Mount Royal is probably the western limit of the 
Monteregian chain, and that Rigaud, like the intervening hill, Mont. 
Calvaire, does not as previously supposed belong to the series. 

Dr. Ells, loc. cit., also has pointed out that Shefford, Brome and 
Yamaska mountains occur along the contact of the Cam brian and 
Cambro-Silurian formation. He suggests that they are also on fault 
lines, which if they follow the direction of contact, must run transver
sely to the course of the Monteregian chain. 

Of the general distribution of these hills Dr. Adams merely says:
''It is highly probable that these ancient volcanic mountains are, as is 
usual in such occurrences, arranged along some line or lines of weak
ness or deep-seated fracture." 

Owing to the heavy beds of clay by which the region is covered, 
decisive evidences of disturbance of the strat11 are difficult, if not 
impossible, to obtain. Dynamical considerations, however, seem to be 
corroborative of the probability of a fracture in the direction of the 
Monteregian chain. For the successive uplifts of the Appalachian 
axis have crowded the palaeozoic rocks of the St. Lawrence valley 
against the escarpment of the Laurentian hills at the north. This 
crowding has been sufficient to crumble the palaeozoic measures along 
their south eastern border into a fissile mass for several miles from the 
edge and to tilt them frequently into vertical, if not overturned posi
tions. Hence, it is easy to conceive that their force is sufficient to 

(1) Geology of Canada, 1863, p. 9. 
(2) Bulletin of the Geological Society of America., Vol. XII, 1901. 
Marginal note to the southwestern quarter sheet of the Eastern Townships map of' 

the Geological Survey, 1896. 
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cause a transverse fracture or, at least, a line of weakness along the 
line of greatest pressure which would be directly at right angles to the 
Appalachian axis. This would be especially the case were the eleva
tion of the Appalachian axis slightly greater in the vicinity of Brome 
and Shefford mountains, than elsewhere. Such a fracture would be 
greatest at the eastern and least at the western end, which approxi
mately denotes the variation in the size of these hills. Brome is the 
largest, Shefford the next in size and Montarville and Mount Royal 
the smallest of the series, except Mount J ohnson, which is quite out 
of the main line and so may depend on a subordinate longitudinal fold. 
The compression of the sedimentat·y :i·ocks, it should be mentioned, 
took place very largely before the intrusion of the Monteregian hills. 

The possibility suggested by Dr. Ells, of the Monteregian chain 
extending across the Appalachian axis, was inferred from macroscopic 
resemblance of certain rocks of Orford to the syenitic rock (nord
markose) of Shefford. The distance between Shefford and Brome 
mountains and Mount Orford- only twenty miles-is the nearest point 
of tLpproach of the Monteregian chain to the series of hills to which 
Orford, Owls Head and the other hills of that range belong. Between 
them is the axis of the first Appalachian, itself an ancient volcanic 
ri~a ~ 

About a mile and a half west of Mount Orford, i. e. towards Shef
forcl, four dikes are plainly exposed in a cutting of the Canadian Paci
fic Railway. Their proximity to Mount Orford naturally suggested 
that they were offshoots from that mass, but specimens taken from the 
dikes seemed to indicate that they more probably b~longed to Shefford 
mountain. Thin sections of each were, therefore, examined under the 
microscope. The results as the following descriptions show, were 
negative, and the dikes should, accordingly, be regarded as offshoots 
from Mount Orford. 

I. A mile and a half west of "Orford Crossing", the point from which 
"the ascent of the mountain is usually begun, a dike some ten feet 
in width appears in the Pre-Cambrian sedimentary mica schists of the 
locality. ·It is a reddish brown porphyritic rock showing light grey 
.phenocrysts and irregular rusty red areas somewhat larger than the 
.phenocrysts. 

By the aid of the microscope the phenocrysts, which form only a 
small portion of the rock, artl found to be feldspar. Some of the less 
decomposed show the polysynthetic twinning of plagioclase, but all ~re 
too far altered to admit of more definite determination. The ground
mass is composed chiefly of feldspathic and ferruginous material, the 
latter being apparently ferric iron more or less hydrated and giving 
the prevailing colour to the rock, while the former is in small lath-
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shaped crystals of a later generation than the phenocrysts. They 
show no flow structure, being arranged as in diabase and having the 
interstices filled with ferruginous material. There are also a few 
small grains of a brightly polarizing substance which has not been 

identified. 'l'hey are probably the remnants of some decomposed 
bisilica te. 

The rock is thus a much altered porphyrite, probably diabase por
phyrite. 

J I. About half a mile west of this dike there occurs an intrusion of 
igneous rocks which is exposed for 225 feet along the railway. The 
greater portion, which is also presumably the older, is a coarsely por
phyritic dark green rock which weathers to a brown or bluish-brown. 
Its most striking feature is the abundance of black hornblende pheno
crysts, frequently an inch to an inch and a half in length. In the 
thin section these appear to be dichroic, the scheme of the absorption 
being 0 = b < A. The colour ranges from deep to yellowish brown. 
The angle of extinction in a section, approprimately parallel to the 
clinopinacoid, measures 18°. Pyroxene phenocrysts are also present 
in considerable numbers, some of which are of a pinkish shade, but 
the majority are colourless. Both hornblende and pyroxene pheno
crysts show broad rims of biotite and magnetite, due to resorption. 

The feldspar crystals, which can be sometimes seen with the naked 
eye, are found, in the section, to be striated, and to extinguish at 
angles as high as 34 ° with the albite twinning plane, thus indicating 
approximately the composition of labradorite. 

Biotite occurs in small individuals not usually well formed, while a 
large number of small idiomorphic augites make with it, and with the 
less perfectly crystallized feldspar, a rather finely crystalline ground
mass. The rock is thus classed as an augite-diorite-porphyrite. 

IlL This consists of feldspar, either grey or flesh-coloured, with 
quartz, biotite, augite and hornblende. It has a granular texture 
and is somewhat foliated. 

In the thin section the feldspar is found to consist of about equal 
parts of orthoclase and plagioclase. Quartz, which occurs quite abun
dantly, is often intergrown with feldspar, forming a beautiful granO:.. 
phyric structure. 

Biotite is abundant in both basal and prismatic sections. It is 
sometimes intricately intergrown with hornblende. 

Hornblende is less abundant than biotite. It generally has irregu
lar outlines and sometimes enclosed grains of augite. It is probably 
~ostly, htJ.t IJ.Ot entirely, uralitic. 
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The augite, colourless and much decomposed, occurs in less amount 
than hornblende. In some places scattered fragments extinguish sim
ultaneously, and appear to be remnants of a larger original crystal. 
A few rather large grains of sphene are found, and calcite appears 
amongst the secondary constituents. 

The rock is, therefore, intermediate between hornblende granitite 
and quartz-mica-diorite and belongs to the tonalite or grano-diorite 
type. 

IV is a coarsely crystalline rock of a greenish, sometimes almost 
black colour. In the microscopic section it is found to be holocrystal
line, and to have a granitic structure with a tendency towards idio
morphism on the part of the chief mineral constituents. These are 
essentially plagioclase, augite, biotite, olivine, hornblende and quartz. 
The accessary minerals are iron and apatite, with secondary calcite 
and serpentine. 

The plagioclase was observed in several instances to extinguish 
symmetrica,lly on the albite twinning lamellae, at an angle of il5°. 
Hence it is probably labradorite. 

Augite occurs in well formed crystals which are flesh-coloured, or 
nearly colourless. 1 t is often intergrown with brown hornblende, the 
latter sometimes forming a border or fringe around an augite crystal. 
The hornblende is brown and extinguishes at an angle of 14o with the 
longer axis. The scheme of absorption is c > b > a. 

Olivine forms the largest individual crystals in the section. They 
show characteristic high single and double refraction and lines of 
parting. . Along the latter, the mineral has altered to a yellowish 
green serpentinous decomposition product. Tn natural light a section 
is made quite dark by the presence of a vast number of minute, 
opaque, trichite-like inclusions which appear unchanged in completely 
serpentinized portions of the olivine and are probably some ore of 
iron. Alteration to serpentine is observed to have taken place in the 
centre of an otherwise fresh looking crystal of olivine. In others, the 
change begins along the lines of parting or around the margin. A 
little interstitial quartz is to be seen. 

The rock is an olivine gabbro, and is essentially similar to the 
olivine gabbro of Mount Washington river, New Hampshire, con
tained in a series of typical rocks prepared by Dr. F. D. Adams, of 
which descriptions were published by the Geological Department of 
McGill University in 1896. 

A comparison of these dikes with what is known of the Mount 
Orford series on the one hand, and with the rocks of the Monteregian 



22 G GEOLOGICAL SURVEY OF CANADA 

chain on the other, shows them to be closely allied to the former, and 
quite dissimilar to the latter. 

An examination of the copper bearing (1) traps of the Precambrian 
belt, which lies between the Orford series and the Monteregian chain 
is in progress at the time of writing. This belt, which forms the ridge 
.of the Appalachian axis, has been examined for a distance of twenty 
·miles southwest of Brome, and forty miles to the northeast without 
finding a single occurrence of any rocks related to the Monteregian 
series. In similat· volcanics, presumably of the same age, a typical 
comptonite dike was, however, found by the writer at Lennox
ville (2), fifty miles southeast of Brome. A similar dike has been 
observed by the writer at Richmond (3) about fifty miles east of 
Brome. 

Mr. V. F. Marsters (4) has found typical comptonite on the sh01~e of 
Lake Memphremagog, about the same distance south of Brome, while 
Prof. Kemp has recorded (5) the occurrence of a large number of 
comto11ites and bostonites in the vicinity of Lake Champlain, some 
forty miles southwest of these mountains. 

Prof. Kemp deduced from the frequent association of these dikes 
with alkaline magmas, the probability of a large area of rock of that 
character being found either in the vicinity or at no great depth 
within the earth. 

A further examination of the area between these chains of hills, and 
along the line from Brompton lake to the Huntingdon mines, was 
made. In this distance of twenty miles along the Orford series no 
rocks of ·the Monteregian type were found, hence it seems safe to 
assume that rocks of the type which characterize that remarkable 
petrographical province do not occur to the eastward of the Sutton 
mountain, or main Appalachian, axis in this region. 

(1) Dr. F. D. Adams' R!1port Geological Survey, 1800-1·2. 
(2) Am. Jour. Sci., July, 1902. 
(3) Canadian Record of Science, Jan. 1901. 
( 4) American Geologist . 1895 . 

. )•) Bull, U. S. G. S., No. 107. 
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INTRODUCTION. 

Five weeks of the summer of 1903 were spent in the field for the 
pmpose of determining the character and relationships of the igneous 
rocks of Moun t Yamaska and also the origin and structure of the 
mountain, the problem being approached mainly from a petrographical 
standpoint. 

Yamaska mountain is situated in t he province of Quebec, about 
thirty miles nearly clue east from the city of Montreal. It rises 
abruptly from the surrounding plain, in the township of ShefforJ, just 
east of the St. Hyacinthe and St. Guillaume branch of ~he Canadian 
Pacific Railway and between the villages of Abuotsforcl and St. Pie. 

'l'he mountain is one of the series of eight isolated hills, or moun
tains, as they are called locally, of igneous origin, whose general rela
tion has long been recognizee!, but which only lately have been given 
a collective name. Dr. F . D. Adams (1) has proposed to call them the 
Monteregian Hills, deriving the name from Mount Royal, the best 
known member of the group, and at whose foot lies the city of Mont
real. As pointed out by Sir \Villiam Logan, ( 2 ) six of these moun
tains, including Yamaska, lie in a nearly straight line eastward from 
Mount Royal, and this, t he most westerly, is about fifty miles from 
Shefford, the most easterly. The two remaining members of the group 
lie in a second line, slightly to the south of the first. 

The htrgest of the Monteregian Hills is Brome, whose igneous core 
has an area of thirty squat~e miles and a maximum altitude of 1,440 
feet above the sea. (3 ) Yamaska covers about five and a half square 
miles, has an igneous core of three square miles and is 1,460 feet high. 
The smallest of the group, Mount Johnson, has an area of igneous 
rocks of less than half a square mile and its altitude is 875 feet. (4 ) 

All these mountains, as stated by Dr. Adams, are charaterized by 
being composed of igneous rocks having a relatively high content of 
alkalis and alumina. The chief varieties of the rocks are alkali
syenites, nepheline-syenites and essexites. In origin, the mountains 
appear to be "intrusions of the nature of laccoliths, true necks and 
probably also of stocks." (5 ) 

( 1) Jour. of Geol., vol. xi, p. 243. 
( 2 ) Geology of Canada, 1863, p. 9. 
( 3 ) Summary Report Geol. Surv. Can., 1901, p. 185. 
( 4 ) Jour. of Geol,, vol. xi, p. 256. 
(") J our. of Geol., vol. xi, p. 254. 
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TOPOGRAPHY OF MOUNT YAMASKA. 

Mount Yamaska is nearly circular in outline, but more closely 
approximates an ellipse, whose transverse axis runs about twelve 
degrees east of north and measures 2.8 miles, while the conjugate axis 
is 2.6 miles long. The area of the mountain is slightly less than five 
and three quarter square miles. 

The shape of the hill is somewhat peculiar. Two parallel ridges 
rise abruptly to heights of between 1,000 and 1,200 feet above the 
surrounding country, and the highest point of the mountain, 1,200 
feet above the plain or 1,470 feet above the sea, is found on one of the 
small peaks of the northern ridge. These two ridges, running about 
northwest and southeast, form the steep northern and southern faces, 
and are connected by a somewhat lower and more broken ridge running 
at right angles to them and through the centre of the mountain, the 
divide thus having anaitch-shaped outline. The fairly symmetrical form 
is marred, however, by one isolated peak on the eastern side, about 
midway between the two main ridges. Approaching from the east or 
west, the impression is of a volcanic mountain, whose crater's rim, still 
standing on the northern and southern faces, has been broken down on 
the eastern and western sides. 

PREVIOUS DESCRIPTIONS. 

Dr. T. Sterry Hunt (1) has described in detail certain rock specimens 
from Yamaska and given several analyses of their feldspathic constitu
ents. He supposed the main part of the mountain to be formed of a mica
ceous syenite, but stated that the rock of the southeastern part was 
entirely different, being composed largely of hornblende and plagioclase 
feldspar with considerable ilmenite and magnetic iron. 

Dr. Ells (2 ) has briefly described the syenitic type as exposed in one 
locality and has called it a nepheline syenite. 

GENERAL GEOLOGY. 

The ciifficult problems involved in unravelling the geology of that 
part of the province of Quebec lying east of the Laurentian hills have 
engaged the attention of various members of the Canadian Geological 
Survey, at intervals, ever since its inception. The geology of this region 
as it is now understood, is given in the later reports of Dr. Ells. (3 ) 

The Monteregian hills form a very striking feature of the landscape, 
their well-wooded slopes rising abruptly from the broad, nearly level, 
cultivated plain of the St. Lawrence valley. This level country 

( 1 ) Geol. Surv. Can. 1858. 
( 2 ) Geol. Surv. Can. Vol. 7, 1894, pal't J, p. 72. 
( 3 } Geol. Surv., Can., vol. 12, part J; vol. 3, 1887-88, part K; vol. 7, 1894, 

part J. 
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is covered by a mantle of re-worked clay and sand drift, often of great 
thickness, and owing its present position to the sea, which flooded the 
area at the close of the glacial period. The plain has, in the province 
of Quebec, near the International Boundary, a maximum width of 
about seventy miles. It is bounded by two converging lines of elevated 
country, the Laurentian highlands on the northwest and the mountains 
and hills of the northern extension of the Appalachian uplift on the 
southeast. 

The whole of the river valley, with the exception of millor intrusive 
bodies, is underlain by Palaeozoic formations. The geological structure 
of this area is characterized by a great fault, the St. Lawrence and 
Champlain fault, which crosses the International Boundary through 
the valley of Lake Champlain and runs thence in a northeasterly 
direction. It crosses the St. Lawrence river just above Quebec, Rtrikes 
across the Island of Orleans and passes thence along the lower valley 
of the river. The strata on the northwest side of this fault lie hori
zontally or with very gentle dips, while on the southeast side they occur 
in steep, often overturned folds, complicated by faulting. 

The flat strata on the west of the fault range from Lower Devonian 
downward into the Potsdam sandstone at the base of the Cambro
Silurian. On the east, the strata range from the equivalent in age of 
the Trenton and Black River limestones, of Cambro-Silurian age, down 
into the Upper Cambrian. The formations on the eastern side differ 
in the character of their sediments and in their fauna from those on the 
west ; they hitve been given local names and together comprise the 
Quebec Group. 

GEOLOGY OF AREA SURROUNDING MOUNT Y AMASKA. 

As illustrated on the geological map of the district in which the 
lYionteregian hills are situated, Yamaska mountain lies about a mile 
and a half west of the St. Lawrence and Champlain fault, and so 
is surrounded by members of the folded and faulted Quebec Group. 
A probable line of faulting, running parallel with the above main fault, 
is shown as passing through the centre of the mountain and forming 
the line of contact between two members of the Quebec Group. The 
older of these lies on the east of the fault and is known as the Sillery 
formation, the younger, on the west, is the Farnham division. 

The outcrops of Sillery rocks east of Mount Yamaska occur in a 
band-like area running about southwest and northeast, whose north
westerly boundary, passing through the mountain, forms a nearly 
straight line. This area is the southerly extension of a band of Sillery 
rocks reaching far to the north. Thirty-five miles northeast from 
Yamaska the band is a mile wide; in a southerly direction from this .. 
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point it rapidly widens to a maximum breadth of seventeen miles, 
then gradually contracts to a width of nine miles when opposite Yam
aska and, continuing between eight and fifteen miles farther south, 
ends in a number of tongue-like projections. 

The Sillery consists almost exclusively of red and green slates with 
beds of greenish grey sandstone and grit. The rock outcrops are 
usually limited in extent and widely separated, making it very diffi
cult to determine the order and succession of the strata. In the 
opinion of Dr. Ells, "the rocks of this area appear to have been thrown 
into a series of folds, and probably some of the synclines are over-
turned ...... " (1) 

The Sillery has been assigned to the Upper Cambrian. The beds 
of the formation are non-fossiliferous and its age has been determined 
on stratigraphical and lithological grounds as shown in other areas, 
especially in the vicinity of Point ·Levis. 

Strata of the Farnham formation surround the above described area 
of Sillery rocks, except where the Sillery is continued as a narrow 
b:~.nd to the northeast. The rocks of this series consist mainly of black 
limestones and slates. The slates are sometimes gritty and, in certain 
areas, are pebbly. On stratigraphical grounds the pebbly slates are 
thought to belong to the upper portion of the Farnham for!llation. 
The scattered nature of the outcrops prevents the working out, 
in detail, the sequence of the beds, but it would appear that the Farn
ham strata, also, have been greatly folded. 

This formation is fossiliferous and fossils have been found within a 
few miles of Mount Yamaska, showing the strata to be of Lower 
Trenton age. 

At several localities between the line of the St. Lawrence-and
Champlain fault and the band of Farnham strata forming the western 
border of the Sillery area, occur fossils of Chazy aspect, thus showing 
the presence of beds of Cambro-Silurian age older than the Farnham. 

Arranged in descending order, the following formations are present, 
except those in parenthesis, which do not occur in the immediate 
neighbourhood of the mountain. 

Cambro-Silurian ...... . . (Lorraine or Hudson River.) 
11 11 ...... . . (Utica.) 
11 11 •••••••• (Trenton and Black River.) 
11 11 •• • •••• • Farnham or Lower Trenton. 
" 11 •••• • ••• Chazy. 
11 11 •••••••• (Calciferous.) 
11 11 •••••• • • (Potsdam.) 

Upper Cambrian ..... . . . Sillery. 

(1) Geol. Sur., Can., vol. 7, 1894, part J., p, 52. 
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In a district in which exposures aee separated so widely as in the 
case of the area under discussion, the nature and position of lines of 
contact must often be, largely, matters of inference. In the geologi
cal report describing this area the contact between the Sillery, (Upper 
Cambrian), and the surrounding Farnham formation, (Lower Trenton), 
is thought to be of the natUl'e of an unconformable overlap along the 
eastern border of the Sillery area while along the westem side it is 
supposed to be due to faulting.(') 'Ihe position of this supposed fault, 
on which Yamaska is situated, is known within narrow limits at a 
number of localities. At a point three miles to the north of Yamaska, 
and at a second point about the same distance to the south, exposures 
of the two formations occur within short distances of one another. 
Between these two points, except on the mountain or at the foot of it, 
there are no rock outcrops to indicate the position of the fault. A 
straight line joining the above two determined points would pass 
through about the centre of Yamaska and on the map of the district, 
such a line has been drawn to mark the probable posit ion of the line 
of contact. 

THE SEDLYIENTARY ROCKS Ol!' MOUNT YAMASKA. 

The igneous rocks of Mount Yamaska are surrounded by a zone of, 
mainly, metamorphosed stra.ta. The line of contact between the 
igneous core and the sedimentary collar is very irregular but approxi
mates an ellipse whose transverse axis runs northwest and southeast 
or parallel with the two main, outer ridges of the mountain. On the 
north and south faces the line of contact closely follows the summit of 
the main ridges but on the east and west sides it passes along close to 
the foot of the slopes. The sedimentary collar is thus widest on the 
south and north faces and reaches its maximum width on the latter 
face, where, for a short distance, it is half a mile broad. Within a 
radius of several miles from the foot of the mountain, there are no 
exposures, except on the western side where there are a few scattered 
rock outcrops. 

The sedimentary rocks of the collar are of three types, slates, horn
fels or more highly metamorphosed forms of slate, and sandstone. At 
one exposUl'e the rock is a slate conglomerate with pebbles of sand
stone; with this one exception all of the rocks belong to one or other 
of the above three classes. 

The unaltered slates of the mountain, wherever they occur, are 
always dark in colour, usually black, and have a well developed slaty 
parting which in most cases, at least, appears to follow the original 
bedding planes, which are sometimes indicated by fine lines of minute 

(1). Geol. Surv. Can., vol. 7, 189-l, Pt. J. p. 28. 
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light coloured grains. The slates are sometimes highly contorted, either 
on a large scale, indicated by rapid changes in the strike and dip, or 
on a much finer scale and then shown by minute plications. The 
unaltered slates appear everywhere to grade into or to be interbedded 
with hornfels, the latter being undoubtly a metamorphosed form of the 
former. The slates are m,ost common along the western foot of the 
mountain especially on the northwestern slope; exposures are also found 
on the eastern side and at intervals on the northern and southern slopes. 
The foot of the mountain approximately marks the outer limit of the 
zone of metamorphism within which exposures of unaltered slate are 
rare. 

The hornfels varies slightly in appearance; usually it is of a dark 
grey colour with a slightly vitreous lustre; sometimes the colour is 
darker and the rock then appears denser. All variations, from the 
comparatively soft slate to the very hard homfel::; breaking with an 
irregular or conchoidal fracture, are present. Near the line of con
tact with the igneous rocks, small feldspars occur in the hornfels and 
sometimes the rock passes into a more highly altered form composed 
mainly of large and small feldspar individuals. The original bedding 
plane is still indicated at many exposures of the hornfels by fine lines 
of light coloured grains showing false bedding on a minute scale as in 
the case of the unaltered slates. Hornfels is the most abundant of 
the rocks of sedimentary origin found on the mountain and occurs 
everywhere, but more especially on the northern and southern faces. 

The sands tones are usually fine to medium grained rocks composed of 
grains of feldspar and quartz, often accompanied by small flakes of 
biotite, sometimes of graphite, lying in a dark, fine-grained ground. 
In a few instances, the grain is coarser and the rock appears as a fine
grained conglomerate. Several exposures of a nearly pure, fine-grained 
quartz rock also occur. The sands tones frequently have slaty partings 
and are mainly confined to two broad zones in which they are inter
stratified with hornfels and the less altered forms of slate. Outside of 
the two zones, sandstones occur only sparingly; they are found at one 
locality on the western face interstratified with the unaltered slates; 
at several other places they occur in thin beds with metamorphosed 
slates. 

The following is a generalized section of the strata measured from 
west to east along the southern face of the mountain. The grouping 
of the beds is altogether on lithological grounds as, apparently, there 
are no structural breaks in the series except between divisions (3) and 
( 4). 

(1 ). 3,500 feet of dark slate and hornfels with an occasional, usually 
thin, bed of sandstone. 
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(2). 1,000 feet of slate and hornfels with a number of comparatively 
thick beds of sandstone. 

(3). 1,500 feet of slate and hornfels with occasional beds of sand
stone. 

( 4 ). 1,500 feet of slate and hornfels with occasional beds of sand
stone. 

(5). 1,000 feet of slate, hornfels and sandstone. 

(6). 2,000 feet of slate with occasional beds of sandstone. 

STRUCTURE OF THE SEDIMENTARY STRA'l'A. 

The strike of the strata, as exposed on the mountain, varies con
siderably and often rapidly from point to point, but in general, lies a 
few degrees to the east of north. The dip varies widely, sometimes 
thirty or forty degrees within a distance of one hundred yards. The 
strata is often vertical, but more generally is inclined .at rather high 
angles and then always to the east. The strike and dip do not appear 
to have been appreciably affected by the igneous intrusion, except 
immediately along the contact, where, sometimes, there appears to be 
a tendency for the strike to conform to the direction of the line of con
tact. 

The rapid variations in the strike and dip are sometimes seen to be 
due to minor flexures. At other points the exposures are not suffi
ciently continuous to prove whether the variations are due to folding 
or to faulting but, as a rule, they appear to be due to local folds. 

A zone of brecciation, about two hundred yards in width, extends 
from the foot of the mountain up to .the line of contact at about the 
centre of the south face. Within this zone, the beds, mainly partially
altered slates and hornfels, are broken into large and small blocks 
which have shifted their positions relatively to one another and are 
sometimes faulted on a minute scale. The angle of dip of the strata 
on the western side of the brecciated zone is usually between forty and 
ninety degrees, while on the eastern side it is seldom above thirty 
degrees. This general decrease in the angle of dip is especially 
noticeable towards the summit of the ridge on the east side of the 
zone, where the beds lie in a horizontal position. 

The condition of affairs seen in the brecciated zone and the strata on 
either side may be explained as being due to folding or faulting. If 
it be thought to have originated from faulting, then the fault runs 
parallel with the strike of the strata and the beds of the eastern side 
have been relatively uplifted, as shown by their lower angle of dip. 

The zone of brecciation may also be thought to mark the sharp fold
ing and fracturing of the strata along the axis of an overturned anti-
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cline. The supposition of a fold is further supported by the apparent 
repetition of the strata on either side of the brecciated zone as shown 
in the general section already given, the zone of brecciation lying 
between division~ (3) and (4). . 

Fossils appear to be absent from the rocks of the mountain and 
the1·efore the correlation of the strata must proceed on lithological and 
structural grounds. As already stated, the geological map of the dis
trict shows Mount Yamaska as being situated on the line of contact, 
supposedly a fault, between two folded formations, the Sillery, (Upper 
Cambrian) on the east, and the Farnham (Lower Trenton, Cambro
Silurian) on the west. The character of the strata of these two for
mations is quite distinct, the Sillery being composed chiefly of red and 
green slates with numerous beds of sandstone, while the Farnham 
formation is formed of dark slates; limestones and sandstones are not 
known to be present. 

The black slates of the western flank of the mountain appear, both 
on lithological and structural grounds, to belong to the Farnham form
ation (1) and the presence of a pebbly slate at one outcrop probably 
indicates the presence of the upper members of t he formation. At 
one exposure, several thin heds of sandstone are interstratified with the 
slates and, going eastward, across the strike, the slates, always dipping 
towards the east, appear to pass conformably into measures in which 
sandstones are very abundant. Since sandstones are not known to 
occur in the Farnham formation it appears that the limit of the Farn
ham must be somewhere to the west of the heavy sandstone beds. 

On lithologica,l grourids and from the consideration of the structure of 
the district it seems necessary to assume that the strata composing the 
eastern two thirds of the sedimentary collar belong to the Sillery 
formation. (2) The sandstone beds of this portion of the mountain 
are similar to those so characteristic of the Sillery formation to the 
east though the red slates which usually accompany the sandstones 
are not seen. The absence of these slates may be more apparent than 
real, since the interbedded slates of the sandstone area are now mainly 
changed to hornfelR. 

Assuming that the above correlation of the strata is correct, the zone 
of brecciation already described, even if it be due to a fault, cannot 
mark the contact of the Sillery and Farnham formations since it lies 
within the SillP-ry area, sandstone beds being .equally abundant on 
either side of the zone. At no other point on thP- mountain is there 
any indication of a fault such as would bring the two formations 
into contact, but, on the other hand, the strata of the two formations 

(1) Geol. Surv. Can., vol. 7, 1804, part J, p. 29. 
(2) Geol. Surv. Can., vol. 7, 1894, part J, p. 52. 
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appear conformable to one another. It is certain that the formations 
between the Farnham and Sillery are not present, for these contain 
many beds of limestone, a rock not found on the mountain. Thus it 
appears that, at this locality, the contact of the Farnham and Sillery 
is of the nature of an overlap, as along the eastern border of the Sil
lery area, in which the strike and dip of the two formations are nearly 
parallel. 

While the zone of brecciation may mark the passage through the 
Sillery of the fault which, elsewhere, has been supposed to form the 
contact between the two formations, yet the facts seem to indicate 
that instead it represents the axis of an overturned anticline within 
the Sillery formation and that this fold passes into a syncline in the 
Cambro-Silurian strata on the west of the mountain. 

FIELD EFFECTS OF METAMORPHISM. 

The outer boundary of the zone of metamorphism surrounding · the 
igneous core of Mount Yamaska is approximately marked by the foot 
of the mountain. Within this limit the slates, which originally form
ed the greater part of the strata, usually have been more or less com
pletely altered t::> hornfels. On the east and west sides of the moun
tain, where the sedimentary collar is narrowest and the general strike 
of the strata is approximately parallel to the line of contact of the 
igneous core, nearly unaltered slates sometimes occur almost in con
tact with the igneous rocks and the zone of the metamorphism seldom 
appears to be wider than one hundred yards. On the north and south 
faces, where the general strike is almost at right angles to the line of 
contact, unaltered slates usually occur only along, or very near the 
foot of, the mountain, at distances varying between two and six hun
dred yards from the line of contact. 

The bedding planes, as is so often the case, appear to have been the 
direction of least resistance to the steam and other metamorphizing 
agents accompanying the igneous intrusion, with the result, that where 
the strike is at right angles to the line of contact, as along the north
ern and southern faces, these agents worked most energetically and 
the slates are very generally altered to hard, resistant hornfeh. 
Where the line of contact was more nearly parallel to the strike, as 
along the eastern and western sides, the penetration of the beds was 
more difficult and the metamorphism more limited in extent. The 
slates, altered to tough hornfels along the north and south faces, acted 
as a shield and. prevented the wasting away, by erosion, of the igneous 
rock of the core. On the east and west sides the less altered, softer 
slates offered comparatively little resistance to the forces of erosion 
and they, with the igneous rock, were worn down. The isolated peak 
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on the eastern border seems to owe its preservation to the fact that it 
is composed of a more resistant variety of igneous rock. 

N OTE.-The colours of the section C D on accompanying map re
presenting essexite, sub-variety 1, should be coloured, instead, to re
present essexite, variety 6. 

PETROGRAPHY. 

THE IGNEOUS ROCKS. 

The igneous core of Mount Yamaska has an area of three and one 
tenth square miles and its outline, though very irregular, approximates 
an ellipse. The different varieties of the igneous rocks form a series 
ranging from a syenite of the akerite type to a very basic rock allied 
to jacupirangite and COJ;nposed chiefly of pyroxer..e, hornblende, iron 
ore and small but varying amounts of basic plagioclase feldspar; for 
this rock the name Yamaskite is proposed. For the purpose of map
ping and description, these varieties are grouped in three divisions 
under the headings of akerite, · essexite and yamaskite. 'Vhile, in 
general, the rock of any locality can be more or less readily assigned 
to one of these three groups, it is not to be inferred tha t the different 
types are sharply distinguished from one another or that they neces
sarily belong to different periods of eruption. On the contrary many 
intermediate forms occur and the different varieties appear to owe 
their present positions to a single intrusion. Whether thi< intrusion 
took place before or after complete differentiation will be discussed 
later, but, from evidence furnished in the field and from the micro
scopic examination of the rocks, it is certain that the magma underwent 
considerable movement during or after the period of differentiation. 
This movement, which helps to explain the irregular outlines of tl]e 
a reas of the different types, is well shown in many localities by band
ing and flow structures. 

The boundaries of the various areas, as shown on the accompanying 
map, are somewhat arbitrarily drawn. This is due more to the lack 
of exposure than to the difficulty of assigning the rock of any one 
locality to one or other of the three main divisions, for, in most cases, 
the two extreme types appear to pass rather abruptly into phases of 
the intermediate variety. The abrupt t ransition of different" types of 
rocks belonging to the same differentiated mass has been describPd at 
other localities as, for instance, in the case of the igneous complex of 
Magnet Cove, Arkansas. There the symmetrically arranged rocks, 
apparently without intermediate types, occur in seven distinct zones 
varying in character from jacupirangite at the centre to an acid syenite 
of the pulaskite type at the periphery. Local causes have, in certain 
parts of the essexite area of Yamaska, set up such structures a.s band-
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ing whereby specimens from some localities considered by themselves 
would be classed as pyroxenites or hornblendites, while others might 
be called anorthosites. T n such an instance, neither rock, but a com· 
bination of the two, is thought to represent the true nature of the 
rock of the locality and it is with such an understanding that the area 
has been mapped. 

The akerite type occur~ as a narrow band along the we&tern border 
and in a small detached area on the western side of the igneous core. 
The yamaskite forms two main areas, one occupying neady the centre 
of the mass and extending about to the middle of the southern border 
while the other occurs near the eastern boundary. Besides these two, 
there are, as shown on the map, a few smaller areas. The varieties 
classed under essexite occupy the remaining portions of the mountain 
and form somewhat over two third1; of the cross section of the igneous 
core, while the akerite occupies about a tenth and the yamaskite a fifth. 

Dike rocks appear to be confined practically to a narrow zone just 
along the periphery of the igneous mass. Within this zone the igne
ous rocks are often cut by a maze of dikelets or veins, varying in width 

· from a few inches to the thickness of a sheet of paper, True dikes up 
·to two and a half inches in width, occur at several points and, at two 
localities, one on the eastern face, the other on the western, are found 
cutting the sedimentary strata. They comprise bostonites, campton
ites, syenite aplite, nepheline syenite and a variety closely related to 
yamaskite. 

Immediately along the contact the akerite shows distinct endomor
phism and becomes much finer-grained and darker in colour. The 
essexite is, in general, a coarse-grained, trachytic rock but on approach
ing those localities where it occurs in contact with the sedimentary 
strata, it loses its trachytic structure and, at some exposures close to 
the contact, the grain i<> much finer. It is probable, though not cer
tain, that these changes are endomorphic in origin, since they occur 
only where the essexite is in contact with the sedimentary strata. 
The areas of these, presumably, contact varieties of the essexite, are 
indicated on the map. The yamaskite does not occur along the con
tact and shows none of the results of endomorphism. 

AKERITE. 

The akerite is of medium to coarse grain, holocrystalline, massive in 
structure and of a light grey or greenish-grP,y colour weathering to a 
lighter, usually slightly yellowish tinge. Plagioclase and alkali feld
spars greatly predominate over the dark coloured constituents which, 
typically, consist of biotite with small amounts of pyi·oxene and some
times a little hornblende. The relative proportions of the different 

16-H-2 
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constituents and the size of grain vary from point to point, often with
in the limits of a hand specimen. The coloured constituents, at times, 
tend to form in bands leaving the interspaces freer from them than in 
the average rock. In general, the feldspars occur in large irregularly 
arranged, tabular individuals whose broad cleavage faces parallel to 
(010), frequently measure 10mm to 20mm in diameter and are dark of 
colour, giving a porphyritic appearance to the' rock, while the long, nar
row faces, parallel with (001 ), are usually distinctly striated. The 
rather abundant biotite forms in thin flakes whose cleavage faces, 
irregular of outline and often containing small feldspars poikilitically, 
often measures 10'"m to 15mm in diameter, though the majority are 
smaller. The pyroxene and the hornblende, when present, generally 
are in much smaller, less noticeable individuals and, with one or two 
exceptions, are very much less abundant than the biotite, except along 
the border of the main akerite area, where the hornblende rather 
rapidly takes the place of the biotite and becomes coarser of grain but 
still retains its irregular outlines. The increase in amount of hornblende 
is usually accompanied by a decrease in the amount of feldspar; the 
plagioclase becomes more basic and the rock passes into a feldspathic 
form of the essexite. 

The syenite is seen under the microscope to be composed of the fol
lowing minerals :·-plagioclase-feldspar, alkali-feldspar, quartz, biotite, 
pyroxene, hornblende, iron ore, pyrite, titanite, apatite, zit'con and 
small amounts of secondary minerals. 

The very abundant plagioclase-feldspar, forming about one·half of 
each section, occurs in individuals varying greatly in size, not only 
from rock to rock but in the same section. The larger feldspars are, 
commonly, more idiomorphic than the smaller and usually possess 
long, lath-like forms, while the smaller ones, though having the same 
t endency to assume lath-like outlines, often appear forced by their 
numbers to assume more or less irregular shapes. The larger plagio
clases are not sharply separated from the smaller ones, since all inter
mediate sizes are present, but they have been the first of the feldspars 
to form. The individuals are usually well twinned according to the 
albite law, sometimes accompanied by pericline twinning. Carlsbad 
twinning is quite common in some sections, nearly absent in others. 
Zonal structures are almost invariably present, the extinction angle 
varying evenly from a central area outwards, and, very frequently, the 
outer portion appears to be a zone of alkali feldspar, sometimes dis
tinctly perthitic. The composition of the plagioclase, as determined 
by Michel Levy's method on individuals, showing both albite and 
carlsbad twinning, is rather variable; the central portions of the indi
viduals commonly correspond to andesine but in some cases to acid 
labradorite, while in the hornblende types of akerite the interior of 
the individuals may be composed of basw labradorite. 
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Alkali feldspar is, after plagioclase, the most abundant constitu
ent. It forms rather large, irregular individuals, which between 
crossed nicols have a mottled appearance or show a distinct 
perthitic intergrowth. Besides the zonal intergrowth with . plagio
clase, quite frequently an individual of alkali feldspar and one of 
plagioclase are so intergrown that they form one section, composed in 
one part of plagioclase, in another of alkali feldspar, and having these 
two parts connected by an area of perthitic undergrowth. 

A small amount of quartz ' occurs in some of the sections in small 
irregular grains, the last to form. 

The biotite is brown in colour, very strongly pleochroic, c =light 
yellowish-brown, a = deep brown. The flakes are often very ragged 
and have formed later than the plagioclase. It is usually associated 
with the pyroxene and hornblende, and frequently has a poikilitic 
structure due to inclusions of plagioclase feldspar. 

Pyroxene, though always present, is seldom the most abundant 
coloured constituent. The prismatic cleavage is rather well devel
oped and quite frequently the individuals show the common form of 
twinning. The mineral occurs in rather small, rounded grains, aggre
gated together, and towards which, in some cases, the plagioclase is 
idiomorphic, while at other times the pyroxene tends to form in 
prismoids. It has a pale green colour with scarcely any pleochroism. 
The extinction angle, measured in a section which did not give any 
optical figure in convergent light, was 38°.. This low extinction angle 
together with the pale green colour indicates that the pyroxene is a 
diopside and poor in iron. 

Hornblende is, in the normal akerite, the least abundant of the 
coloured constituents and frequently appears to be absent. The 
mineral forms irregular individuals very often intergrown or associated 
with the biotite. In two sections a green variety occurs, quite 
strongly pleochroic, from dark grass-green to light green. In some of 
the sections, apparently from more basic varieties of the akerite, the 
hornblende is brown in colour, very pleochroic, C =dark reddish-brown 
b =dark brown, a= light yellowish-brown, absorption, c > b >a. This 
hornblende closely resembles the hornblende of the essexite and 
yamaskite, which has an extinction angle of about 14° and appears to 
be a basaltic hornblende. The mineral, at times, is charged in spots 
with dust-like particles so that it becomes nearly opaque. Sometimes, 
these fine inclusions take the form of minute rods lying parallel 
with one another, or, as in basal sections, crossing one q,nother in 
three directions. In one section of a hornblendic variety, many of i)le 
brown hornblende individuals; either about their margins or sometimes 
towards the interior, have changed to an aggregate of grains resemb-

16-H-2~ 
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ling iron ore, with other grains perfectly colourless and also, apparently 
remmant~ of the hornblende, often appearing greenish. 

Iron ore is, usually, not very anundant in the normal akerite. It 
generaHy occurs in irregular grains included in or associated with the 
coloured bisilicates. At times it appears younger than the pyroxene 
and the plagioclase may be idiomorphic towards it. 

Usually a few small grains of pyrite are present and these seem to 
be primary but, in one section, where it is rather abundant, much of it 
is secondary, since it occurs between the feldspars in irregular grains, 
with all the appearances of having been deposited by percolating 
solutions. 

A small amount of yellow, slightly pleochroic titanite is present, 
usually in irregular grains, in one section inclosing ,some of the iron 
ore. 

Apatite is always present and sometimes is quite abundant. It 
forms small, stout prisms perfectly colourless, but occasionally holding 
zonally arranged dust inclusions. 

A few minute zircons sometimes occur, embedded in the coloured 
constituents and one section held a comparatively large individual of 
the mineral. 

Small amounts of calcite, kaolin and other secondary minerals are 
present in many of the thin sections. 

The very abundant lath-like individuals of plagioclase characterize 
the thin sections; the other constituents, especially the coloured 
bisilicates, occur in less regular and usually smaller forms, appearing 
to lie hetween, or to be penetrated by, the plagioclase feldspar. The 
larger plagioclases seem to have formed before, or at the same time 

. as, the pyroxene, but the period of crystallization of the feldspar 
overlaps that of the pyroxene and the later, smaller individuals of 
plagioclase are younger than pyroxene but older than the hornblende 
and biotite. The mica is sometimes intergrown with the hornblende 
but more commonly appears to have formed later. The iron ore is 
gep.erally older than the feldspar and pyroxene though its period of 
crystallization has sometimes overlapped that of the pyroxene. With 
the exception of quartz, the orthoclase appears to have been the last 
mineral to fmm and, consequently, has irregular outlines. 

In the accompanying table is given an analysis of a medium grained 
form of the a:kerite free from hornblende. This and the succeeding anal
ysis were made in duplicate and the analytical methods recommended by 
Hillebrand were used. Analyses of akerite from Norwegian localities 
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have been added for comparison and they show the very close chemi
cal relations existing between these rocks. 

I II III 

~!?6~· .:: : ... ::::: :: ::: .. ::. ::: :::·:::·:· 
Fe2 0 3 • . . 

FeO... . ... . ..... . .. . .. .. . .. . . . .. . 

57'75 n8·oo 59'56 
17' 50 16'91 17 ' 60 
2'92 3 ·29 2 ' 90 
2'94 3'74 3'38 

MgO ......... ...... ... .. . . . .. ... . .. . 
CaO . ... . 

1'70 1'!!6 l'S7 
3'86 3'60 3 ' 67 

Na2 0 . ... . 5'08 5'14 4 '88 
K 2 0 . ... . .. . ... ... . ... . .. . . ..... . ... . 3 ' 51 5'20 4'40 
0 o •.. .. 0 ' 55 ······ ·· .. . ...... ...... 
Ti 0 2 .. ..... . . 1'53 0 •85 1'22 
P. 0 5 ...... .. 

Fe 8 2 . • .••.. • . 

1'05 ' I . . • ' • . . ' . • . .. ... ·· ··· 0'21 . . ... ... . . . 
MnO .. ...... .. 0'19 o ·8o 0 '03 
BaO . . . . 0"07 . . ... .. . ... .. . .. . .. . . 0 .. 

H 2 0 .. . 0 ' 37 0'60 1'37 
------------

99'23 100'09 100'88 

(I). Akerite, Mount Yamaska, G. A. Young, analyst. 

(II). Akerite, W . C. Bragger, Eruptivgesteine des Kristianiagebietes 
II, p. 33, 1895, V. Schmelck, analyst. 

(III). Akerite, H. '0. Lang, Nyt. Mag. Naturvid, XXV, p. 40, 
1884, P. Jannasch, analyst. 

From the above analysis given in table I, the actual mineral com
position of the rock has been calculated to be as follows :-

Quartz . . . ... .•.... . .. . ... . 
Orthoclase. . . . . . . . . . . . . . . . . . . . . . . . . .. 
Albite . . . . . ... . ... . .. .. . . . . .. .. . . 
Anorthite . .. . .... ......... . .... .. . .. . . .... . 
Bwtite . ..... . ...... . . . .. . .. . . ..... . . . ... . . . .. .. .. . . ..... . 
Diopside . ... . ... ..... . . . ..... .. . .. . ... . . ... .... .. . . . . 
Titaniferous m .. gnetite. . . .. . .... .. . . . . . . . . . . . . .. .. .... . 
Apatite.... .. . ........ . ..... . .. . . .. .. . . ... .... .. . 
Pyrite ... ............... ... .... .. , .. . . . . . . .. .. . . . . . 
Calcite .... .... ... . .. .... .. .. .. ........ ....... .... . 

7 ' 92 
16'68 
42'97 
9'17 

11' 83 
0 •86 
6 ·oo 
2'25 
0 '21 
1 ' 25 

99'1! 

If the average plagioclase feldspar be assumed to be a basic oligo
clase with the ratio, Ab: An:: 2: 1, then the amount of plagioclase feld
spar present would be 43 .76% and of alkali feldspar, 25 · 06%. 

From the analyses given it is evident that, in chemical compo
sition, the rock from Yamaska belongs to the akerite type of syenite 
as defined by Bragger (I). This rock, as found at Y amaska, is also 

(I). Die M ineralien der Syenitpegmatitgange, W . C. Bragger, Zeit. flir lCryst. und ·. 
M in., vol. 16, 1889, p. 43. 
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localities. Both are syenitic in appearance and composed of alkali 
mineralogically very similar to that occuring at the typical Norwegian 
feldspar, plagioclase feldspar often with an outer zone of alkali feld
spar and having biotite, accompanied by diopside, as the chief coloured 
bisilicate. Quartz is present in varying amounts, but nephelite and 
socialite never occur. Examined microscopically, the roclc is less 
syenitic than clioritic in appearance ; this is due to the predominance 
of plagioclase over alkali feldspar ; the very acid character of the tric
linic feldspar, however, distinguishes the rock from diorite. Brogger 
has pointed out the intermediate position of this type between monzon
ite and normal syenite or kalisyenite. 

In order to fix the position of this rock in the new system of classi
fication proposed by Messrs. Cross, Iddings, Pirsson and vV ashington, 
the norm has been calculated and the rock assumes the following posi
tion:-

Class II, dosalane. 
Order 5, germanare. 
Rang. 2, monzonase. 
Subrang 4, akerose. 

ESSEXITE. 

The description of the area mapped as essexite is attended with con
siderable difficulty. The rocks of different exposures vary widely in 
mineral composition, in texture and in chemical composition, since they 
include the forms intermediate between akerite and the very basic 
yamaskite. The differences in texture permit of the subdivision of the 
rocks of this area into two main varieties:-

(A) Coarse to fine grained, granular o1· porphyritic. 

Sub-variety l. 
Sub-variety 2. 
Sub-variety 3. 

(B) Medium to coarse grained, trachytic. 

The areas of these varieties and sub-varieties have been indicated on 
the accompanying geological map. 

(A) Coarse to fine grained, granular porphy1·itic. 

The sub-varieties included here, with the exception of the third, 
probably represent endomorphic phases of the essexite; they form 
a zone of varying width along the line of contact, except where the 
akerite occurs on the western and eastern borders. 
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Snb-variety I. 
This sub-variety occurs along the western half of the southern 

boundary, and as a zone extending along the northern and eastern 
margin of the core between the main area of the akerite on the west 
and the small exposures of the same rock on the eastern line of con
tact. 

The more typical exposures of the sub-variety are medium to coarse 
grained, holocrystalline rocks, in which the dark coloured constituents 
for~ from one-third to one-half of the whole. The dark bisilicates 
consist, chiefly, of hornblende or pyroxene in stout prismatic to irregu
lar individuals varyiug somewhat in size but usually 2mm to 5mm in 
length; they are irregularly arranged and often are accompanied by 
small flakes of brown biotite, sometimes in considerable amounts. 
The light coloured constituents appear, macroscopically, to be, mainly, 
small tabular feldspars irregularly arranged, which, when fresh, often 
have a glossy appearance. vVith increa~ing coarseness of grain, the 
dark constituents may become very abundant and the rock thus pass 
into yamaskite or, instead, the feldspars may become eminently tabu
lar, the hornblende occurring altogether interstitially and the rock 
rapidly grading into the trachytic form of variety (B). Sometimes, a 
flow structure is apparent, the prismatic individuals of hornblende 
lying parallel with one another ; in places this flow structure passes 
into a banded one in which the alternate bands are richer and poorer 
in the coloured bisilicates. A porphyritic structure has often devel
oped, with larger individuals of hornblende, sometimes of pyroxene or 
biotite, lying in a medium grained ground and occasionally phenocryst
like individuals of plagioclase are also present. The ground of these 
p01·phyritic rocks may become very fine grained and the rock thus pass 
into sub-variety 3. In other cases, large, irregular, poikilitic indi
viduals of hornblende, whose cleavage faces frequently measure an inch 
or more across their longest diameter, lie in a medium grained ground. 

Under the microscope, the following minerals are seen to be present, 
though not always all in the same section :--plagioclase and alkali
feldspars, nephelite, pyroxene, hornblende, biotite, olivine, apatite, 
iron ore, pyrite, t itanite and small amounts of secondary minerals. 

The amount of plagioclase-feldspar varies from less than one-third 
to more than one-half of the sections. The individuals, while usually 
about the same in each section, vary widely in size from rock to rock. 
They are commonly lath-shaped, well twinned according to the albite 
law and, often, according to the carli:bad law. Zonal growths are very 
frequent, the central parts of the individuals ranging from acid to 
basic labradorite, while the outer zones are sometimes composed of 
acid oligoclase and occasionally of orthoclase. 
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Alkali-feldspar occurs in varying amounts, sometimes nearly equal
ling the plagioclase and at other times only sparingly present. It has 
formed in large and small irregular individuals, the last, save nephe
lite, to crystallize. In some sections the orthoclase is very coarse and 
holds all the other constituents, except the nephelite, poikilitically. 
The individuals are usually untwinned, sometimes show perthitic inter
growths and, at other times, appear mottled, between crossed nicols. 
In one instance it was possible, on a section parallel to (010) to 
measure the extinction angle, a. V a, which was found to be . 12 ", 
indicating alkali-feldspar, rich in soda, 

The amount of nephelite varies from section to section and some
times it is absent. The mineral occurs in formless individuals the last 
to crystallize, sometimes small, sometimes large and then, like the 
orthoclase, occurring in ground-like areas holding the other constitu
ents, except the alkali-feldspar, poikilitically. • 

The amount of pyroxene changes from sections, where it is the chief 
coloured constituent, to others where it is absent. The mineral, 
usually, is in rather small, rounded grains, partly or wholly sur
rounded by hornblende. When more abundant, the individuals fre
quently have more or less perfect prismatic outlines; they are often 
twinned and show very distinct cleavages. The pyroxene is, seem
ingly, a titaniferous variety, usually decidedly pleochroic from a pale 
smoky pink or flesh colour to colourless or faintly green. The colour 
is much more pronounced in some slides than in others and, occasion
ally, is seen to vary irregularly from spot to spot in the same crystal, 
apparently unaccompanied by any change in the extinction angle. In 
other instances the pyroxene individuals are distinctly zonal, the dif
ferent zones indicated by the arrangement of the minute dust-like 
inclusions so commonly present in the mineral. 

The hornblende is the deep reddish brown, basaltic hornblende des
cribed as occurring in the more basic forms of the akerite. That the 
hornblende is of the basaltic type, and not of the barkevikite series, is 
apparent when any attempt is made to work out the mineralogical 
composition of the rock from its chemical composition, for the mineral 
must be high in both lime and magnesia, while the barkevikitic horn
blendes appear to be too low in magnesia and · too high in iron and 
alkalis. The mineral is usually very abundant; the individuals are 
commonly irregular of outline and frequently occur surrounding or 
intergt·own with the pyroxene, though, in some sections, larger, more 
prismatic forms, occur. Occasionally, a very small amount of a green 
hornblende with a different extinction angle is present, intergrown 
with the brown variety, or the latter may have a narrow, vaguely 
defined border of it. 



YOUNG MOUNT YAMASKA 25 H 

Biotite is present in all the sections, usually in rather small amounts . 
It is very pleochroic, brown in colour and commonly has formed in 
rather small, irregular flakes associated with or intergrown with the 
hornblende. 

A few small, irregular individuals of olivine are present in one sec
tion. 

Apatite is usually abundant, sometimes so much so as to give a 
poikilitic appearance to the hornblende, with which it is commonly 
associated. It forms, mostly, small, clear, idiomorphic prisms included 
by all the other constituents ; occasionally it holds zonally arranged 
dust-like inclusions. 

Iron ore is commonly abundant, occurring chiefly as large and small 
irregular, occasionally idiomorphic, grains associated with the horn
blende and biotite. Frequently by reflected light, three series of par
allel lines are seen crossing one another, showing that the iron ore is a 
variety of ilmenite. 

A small amount of pyrite is invariably present, associated ·with, or 
included by, the iron ore. 

Titanite is rather abundant, occurring m pale yellow, distinctly 
pleochrol.c individuals, occasionally idiomorphic, but more often very 
irregular of outline. It is usually not associated with the iron ore. 

Small amounts of secondary minerals, such as calcite, sericite, and, 
when nephelite is present, probably also minute quantities of zeolites, 
occur in the thin sections. 

As in the akerite, the periods of crystallization of the different 
minerals appear to have overlapped one another. The iron ore often 
seems to have commenced to form before any of the other constituents, 
except perhaps apatite, to have continued to separate out after the 
plagioclase began to crystallize and is usually very abundantly included 
by the hornblende. The pyroxene is commonly older than the plagio
clase feldspar but their periods of crystallization have often overlapped. 
The outlines of the pyroxene individuals are very irregular, consisting 
of small bays, as if the mineral had suffered from absorption, and the 
occurrence of the brown hornblende as a border to the pyroxene, filling 
the irregularities, is very characteristic. The biotite is partly contem
poraneous with, partly younger than, the hornblende with which it is 
so commonly associated ; both of these minerals seem younger than 
the plagioclase, conspicuously so in the case of t he biotite. The ortho
clase and the nephelite always have been the last to form and, where 
they occur in the large ground-like areas, it is noticeable that their 
inclusions consist far more abundantly of the colotlred constituents 
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than of the plagioclase, t he smaller individuals of the latter minera 
having a tendency to occur separately in aggregates. 

Si 0 2 ••••.••• • • • •.••• • •• • .• . • • • • • • •• • . • •• . •• . . • ••• . 

Al2 0 3 .. ••.•.. • . • .• ..• •.•.. •• . ••• . • 

Fe2 0 3 •. . •• • •• • . • •• • •. • • •• • •• •.• • • . .• .•• • • .. • • • • • 

FeO ..... . . ... . . . . .. .. . ....... . . 
MgO .. . .. ... . .. . .. . 
CaO . .. . ..... . . . . . . .... . 

~~·oo _ :: ::.· ::: : .. .. ·: : . : ... .. . ·:: .. 
c 0. .. . . .... ....... . 
T i 0 2 • • • • • • • • ••• • . • • • ... •••• •• • • • • •• 

P 2 0 5 . •• . .• • .. •• •. . • • • • • •..•• • • . • 

Fe S, . . ... . . ... . . . . 
winO ......... .. ...... .. ........... . ...... . .. . 
H 2 0 ... .. .... .. . .......... . . . . . .. .. . 

I 

43 ' 91 
1!)'63 
4'16 
5"55 
5"20 
9•49 
4'49 
1 '51 
0 '51 
3·so 
0"32 
0'64 
0'07 
0 ' 53 

II 

43 ' 66 
17'35 

7• 88 
5"40 
4'27 
9•39 
5 '12 
:0' 07 

1'21 
1 '32 

99'81 9!) •66 

I. Essexite, Mount Yamaska, G. A. Young, analyst. 

II. Essexite, H . Rosenbusch, Elemente der Gesteinslehre, p. 172, M. 
Dittrich, analyst. 

A n analysis of a specimen of this type containing considerable 
alkali-feldspar and nephelite with hornblende as the predominant 
coloured constituent is given in t he accompanying table with another 
analysis of essexite for comparison. 

It has been found almost impossible to obtain the mineral composi
t ion of the rock from the chemical analysis. The number of possible 
combinations for the basaltic hornblende and the titaniferous pyroxene 
is too great to allow any definite solution of the problem. The rela
tive amounts of the different constituents present in a section from the 
specimen analysed, as determined by the system of diametral measure
ments proposed by Rosiwal, is given in the following table. Over 300 
hundred average diameters were measured but, since all the measure
ments were made in one section and since the relat ive proportions of 
the different constituents are so variable, t he amounts given probably 
only rupresent approximations to the truth, yet they would give very 
reasonable values for the composition of the different constituents. 

Plagioclase feld spar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 · 5 
Alkali-feldspar. . . . . . . .. . . .. . , ... .. . .. . 15 · 0 
Nephelite..... .. .. .. .. .. . .. . .. . .. . .. .. .. .. .. .. . .. .. 7· 5 
Hornblende...... .. . .. ........... ...... ....... . 26'0 
Pyroxene .......... . ... . . . . . . . . .. . . .... ... . .. . . .. ..... ... . . 
Biotitc.. .. . . ......................... . .... , . ...... . . . .. .. . 
Titanite ... . ... .. . . . .... . 
Iron ore ....... . . ..... . . . ........ ....... . . . . . . ... . . .. . 
Apatite .... . . . ... . .. . .. .. . ... .. . . ·· · ·.. . . . .. ....... .. . .. . 
Pyrite .. . . .... .. . . ... .... . , ... . .......... . 
Secondary minerals. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

4'0 
1'0 
6'5 
4'0 
1'5 
1'0 
2'0 

100 0 
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Chemically considered, t his rock is an essexite, though it is higher 
in alumina and lower in silica than in the more typical occurrences. 
The abundant feldspars amongst which plagioclase predominates, dis
t ingui;;hes the rock mineralogically from the theralites to which it 
shows considerable resemblance in chemical composition. 

The norm of the rock has been calculated and the values obtained 
give the rock the following position in the new system of classifica
tion:-

Class II., dosalane. 
Order 6, norgare. 
Rang 3, salemase. 
Subrang 4, salemose. 

Sub-variety 2. 

This sub-variety occurs in a narrow band along the eastern half Of 
the southern border and also extends a short distance north ward along 
the eastern line of contact. Macroscopicnlly, it is easily separated 
from the rocks of sub-variety 1, and does not appear to occur outside 
of the limits of the above defined area. 

The rock of this variety is medium to fine and rather even of grain, 
Yery dark in colour, usually with a decided greenish tinge. It is com
posed of small, glassy feldspars, averaging about 3"'01 in length, which 
seem to lie in a dark ground chiefly of allotriomorphic hornblende with 
many spangles of brown biotite. With increasing coarseness of grain, · 
the greenish feldspars are seen also to compose a large portion of the 
ground, a fact so apparent. in the finer grained forms. This variety 
appears more constant in its characters than the preceding one, the 
only variations being slight differences in the grain from place to 
place and in the relative amounts of biotite present. 

This sub-variety is composed of the same minerals, with the excep
tion of nephelite, as occur in the previous group. In one slide two 
colourless, isotropic individuals, having a slightly dusted appearance, 
are present; they are probably sodalite or analcite. 

The relative amounts of the constituents differ from those of the 
previous division. The pink pyroxene is the chief coloured constituent 
and the amount of biotite is sometimes larger than that of the horn
blende. The feldspars are very abundant and the alkt!Ji feldspar no 
longer occurs in large individuals holding the other constituents 
poikilitically, but in smaller · ones sometimes rudely prismatic. The 
alkali feldspars frequently show perthitic intergrowths and also occur 
zonally surrounding and intergrown with the plagioclase. 
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Sub-variety 3. 

The rock of this division occurs in three localities, all of which are 
in the neighbourhood of exposures of yamaskite. They lie between, 
and connect, the four isolated areas of yamaskite in the southwestern 
corner ; they form a small area at the end of the northwestern ex ten 
sion of the main area of yamaskite ; the third locality is near the 
eastern line of contact, just to the west of the small area of akerite. 

This sub-variety is dark of colour, almost black, and is formed of a 
very fine grained, black and white speckled ground, in which lie pheno
crysts of dark hornblende and pyroxene between 3mm and 7mru long, 
occasionally accompanied by irregular flakes of brown biotite. 

Under the microscope, this variety is seen to be composed of the 
following constituents :- plagioclase and alkali-feldspar, nephelite 
hornblende, pyroxene, biotite, apatite, iron ore, pyrite, titanite and 
small amounts of secondary minerals. The constituents appear to be 
the same as those occurring in the previously described varieties of 
essexite. 

The dark phenocrysts of this variety are seen to be chiefly of titani
ferous pyroxene surrounded by brown hornblende. All variations 
exist between the nearly perfectly prismatic individuals of pyroxene 
with scarcely any border of hornblende through others in which the 
boundaries of the pyroxene are full of tiny bays, which have been filled 
with hornblende, thus rounding out the irregularities of the mineral, 
to other cases where only very irregular, corroded-like grains of 
pyroxene are left, sometimes represented by a small, rounded kernel, 
entirely enclosed by hornblende. These, together with large, usually 
very irregular individuals of brown hornblende, which contain tiny laths 
of plagioclase and occasional individuals of alkali feldspar, lie in a fine
grained ground composed of very small plagioclase laths between which 
occur, very abundantly, small grains of pyroxene, with lesser amounts 
of hornblende often with abundant iron ot·e and, occasionally, t itanite. 
Alkali-feldspar and sometimes nephelite are present in large formless 
individuals holding all the other constituents poikilitically but more 
especially the coloured constituents. In other cases, the alkali feld
spar and the nephelite form small irregular grains distributed through 
the ground and lying between the other minerals. Sometimes the 
contrast between the large phenocrysts and the ground is very sharp, 
at other times intermediate forms exist. 

The three sub-varieties which have just been described appear to 
differ chiefly in texture and, in the field, are seen to grade into one 
another. Mineralogically, they are very similar; the coloured con
stituents are very abundant and, as a rule, basaltic hornblende predomi-
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nates amongst them, though sometimes titaniferous pyroxene or biotite 
plays the chief part. The abundant plagioclase feldspar is usually zonally 
built and the inner portion is composed of labradorite. Alkali-feldspar 
is always present, usually in considerable amounts and it is generally 
accompanied by nephelite. Though the relative proportions of the chief 
constituents and the texture is very variable, yet it appears extt·emely 
probable that, in chemical composition, the different varieties would 
prove to differ but little from the specimen selected for analysis 
as representing the type. 

(B). llfedium to coar·se gmined, trachytic. 

This variety composes the greater part of the essexite area. It oc
cupies, practically, the whole northwestern part of the igneous core 
and occurs in the southeastern corner, between the main area of 
yamaskite and the narrow border of rocks already described as be
longing to sub-variety 2. 

The rocks are medium to coarse grained, holocrystalline, and their 
general colour is a light grey. The feldspars are more abundant than 
in the rocks of the previous sections and occur in large, tabular in
dividuals usually arranged parallel with one another. The dark 
coloured constituents, chiefly hornblende and pyroxene, forD;J aggre
gates lying between the feldspars. Very often the amount of coloured 
bisilicates increases and then the feldspar appears embedded in these 
minerals and the rock passes into a feldspathic variety of the yamaskite. 
Variations in grain are common and, occasionally, the broad, tabular 
feldspar faces measure as much as an inch in breadth. Within this 
area, exposures frequently show banded structures in which the alter
nate bands are richer and poorer in the coloured constituents and in a 
number of instances the bands become almost pure feldspar or pure 
hornblende and pyroxene. 

Unfortunately, the rocks of this class were almost invariably much 
decomposed and the specimens suitable for microscopic examination 
were either from feldspathic bands in the banded area or from localities 
situated . close to the borders o~ the yamaskite, where the rock was 
evidently intermediate in character between the essexite and yamaskite, 
as the following description shows. 

Under the microscope the thin sections are seen to be composed of 
the following minerals :-plagioclase and alkali-feldspars, hornblende, 
pyroxene, biotite, olivine, iron ore, pyrite, apatite, titanite, and small 
amounts of secondary minerals. 

Plagioclase feldspar is very abundant, frequently forming one half 
of the thin sections. It occurs in well twinned, lath-like individuals 
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which very often have a parallel arrangement and usually appear quite 

diomorphic towards the coloured constituents. These feldspars are 
more basic than in the previous varieties, commonly belong to basic 
labradorite, sometimes to anorthite and, while zopal structures occur, 
they are neither as prominent nor as common as in the other classes 
of essexite. Occasionally, a small amount of alkali-feldspar appears to 
be present but seldom in notable quantities. 

The hornblende is the deep, reddish brown basaltic hornblende al
ready described. It is generally exceeded in amount by the pyroxene 
with which it is usually associated. In several slides a small amount 
of green hornblende is optically intergrown with the brown variety. 

The pyroxene is of the pink or flesh coloured, titanium-bearing type 
already described and sometimes is the chief coloured.constituent. It 
forms rounded to irregular grains towards which the feldspar is 
idiomorphic. 

Biotite is present in all the sections, usually associated with the 
hornblende and sometimes surpassing it in amount. Olivine occurs in 
a few rounded individuals in several slides. I ron ore is often very 
abundant and appears to have formed in large and small, irregular in
dividuals later than the proxene and feldspar. Pyrite is usually pre
sent in a few small grains associeted with the iron ore. Apatite is 
sometimes abundant in small and large, perfectly idiomorphic individ
uals which are usually clear and colourless but at times are dusted and 
then appear pleochroic. A small amount of light yellow titanite occui·s 
in a few sections. 

These rocks are characterized by the predominance of plagioclase 
feldspar in lath-shaped individuals, varying greatly in size within the 
same section and usually lying with their longer axes approximately 
parallel. The coloured constituents, chiefly pink pyt·oxene, occur in 
aggregates between the feldspars or, as in those transition forms where 
the dark coloured constituents become more abundant, they form a 
ground in which lie the plagioclase feldspars. 

The decreased amount of alkali feldspar, the more basic character 
of the plagioclase, ranging from basic labradorite to anorthite, and the 
position of these rocks close to the areas of yamaskite, indicate that 
they are of an intermediate character, representing t he transition from 
essexite to yamaskite. The greater portion of the area of trachytic 
essexite appears, however, to be composed of varieties which only differ 
structurally from the endomorphic forms of t he periphery. They 
become more acid as they approach the akerite or more basic where 
they border the yamaskite. 
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YAMASKITE. 

The position of the exposures of this type have already been referred 
to; a large central area extending nearly to the southern line of con
tact, a smaller one lying near the eastern border, a group of separated 
areas in the southwestern corner, and a small, detached one situated 
near the contact in the northwestem part of the igneous core. 

There are two varieties of this rock shading into one another and 
into the essexite. At one extreme, the rock is black and composed 
almost entirely of large and small irregular individuals of pyroxene 
and hornblende with much iimenite and scarcely any feldspar. This 
variety is usually very coarse, the large pyroxenes frequently measur
ing half an inch or more. The slight amount of feldspar present occurs 
in very small, irregular aggregates lying here and there. With increas
ing amounts of feldspar, the rock passes into the second variety in 
which the dark constituents usually occur in much smaller individuals 
averaging 5mm in length and the feldspars become distinctly idiomorphic, 
tabular and often arranged parallel with one another. Occasionally 
these tabular feldspars are very large, measuring 1 orum to 15"'m across 
the cleavage face parallel to (010). 

Under the microscope, the rock is seen to be composed of the follow
ing minerals :-pyroxene, hornblende, biotite, plagioclase-feldspar, iron 
ore, pyrite, apatite, titanite, spinel and small amounts of secondary 
minerals. 

The pyroxene has a very pronounced pleochroism, a =a decided pink 
or flesh colour, b =pale pink, t: =pale green. The intensity of the 
colour may vary from spot to spot, accompanied by changes in the 
value of the extinction angle. The individuals are usually rounded of 
outline, show very distinct prismatic cleavage and are often twinned 
and the twin lamellae are sometimes repeated. They are frequently 
wholly or partly surrounded by hornblende and often contain shred-like 
a1·eas of it. The mineral is commonly dark from dust-like inclusions, 
usually occurring in ill-defined areas, but sometimes arranged zonally, 
and with the extinction angle varying from zone to zone. 

The hornblende is the deep reddi8h brown, basaltic hornblende 
already described. It occurs mostly associated with the pyroxene, 
forming a border around the latter mineral. A few small flakes of 
biotite are sometimes present. 

The plagioclase feldspar occurs, in some places very sparingly in 
small, irregular individuals, but, where it is more abundant, it forms 
large, lath-like cystals penetrating the homblende. It is well twinned 
according to the albite law, quite often accompanied by carlsbad 
t'~inning and seldom shows any zonal structure. Measurements of 
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the extinction angle on individuals showing both carlsbad and albite 
twinning prove that the fedspar belongs to anorthite. 

Iron ore is usually very abundant · and occurs in large, irregula r· 
grains included by the hornblende and sometimes by the pyroxene, but 
quite often it is seen as a sort of base to the aggregates of pyroxene, 
when the latter mineral is not bordered by hornblende. Sometimes the 
grains are crossed by three series of parallel lines indicating that the 
mineral is ilmenite. 

Pyrite is sometimes quite abundant, usually ·associated with, or 
included, in the iron ore. 

Apatite occurs in dusted, distinctly pleochroic crystals. In one 
section, apatite was abundant, sometimes in the dusted individuals but 
also in angular masses, quite large and filling the interspaces between the 
feldspars and other minerals. That it was apatite and not nephelite, 
was proved by determining the relative indices of refraction of the 
mineral and adjoining cyrstals of feldspar and hornblende, us.ing Becke's 
method. In each case the refractive index of the mineral was higher 
than that of the feldspar or hornblende, proving that it could not 
be nephelite. That the mineral was uniaxial and negative was proved 
by the interference figure in convergent light. These masses some
times have distinct crystal faces projecting into the hornblende. 

In one section, a small amount of titanite is present. In several 
sections, a shapeless, green mineral occurs between the grains of 
ilmen;te. This mineral is isotropic and apparently is a spinel, probably 
pleonaste. 

These rocks are characterized by the great abundance of pyroxene, 
hornblende and ilmenite. The pyroxene occurs in rounded to prismatic 
forms forming aggr.egates and very often partly or wholly surrounded 
by brown hornblende. The basaltic hornblende contains much of the 
iron ore which at times is seen to have formed later than the pyroxene 
and sometimes is penetrated by the plagioclase feldspar. When feld
spar is at all abundant it is idiomorphic and penetrates the hornblende 
surrounding the pyroxene, but seldom comes in contact with the latter 
mineral. The occurrence, in a few instances, of apatite in shapeless 
masses,· which appear younger than the feldspar but older than the 
hornblende, is mther notable. 

In the accompanying table are given two analyses of this rock type, 
(No. 1) contains scarcely any feldspar while the other, (No. 4 ), has a 
considerable amount. Analyses from other localities are added for 
comparison. The analysis of these rocks shows the unexpected resu1t, 
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that the variety which contains considerable plagioclase is lower m 
silica than the other which contains scarcely any feldspar. 

Si Oo ... . ............ .. 
Al2 0" .......... . 
Fe2 0 3 ...... . ... . .. .. ... . 

Fe 0 ..... . . . . 
Mg 0 ....... .. .. . ....... .. 
Ca 0 ............... . 
Na2 0 ....... .. .. . ...... .. 
K 2 0 . ...... . ....... . 
c 02····· · ········· .. . .. . 
Ti Oo. . . .. .. . ... . . 
r. a· . .. ..... .. .......... .. 
Fe S 2 •••• • • • • • •••••• • ••• • 

Mn 0 ...... .... .. 
H 2 0 . .. . .... . . .. ... . . . .. . 
Cl...... ... .. .. . ....... . 
*X ............... ...... . 

1 

39'!l7 
8•68 · 
8•63 
7'99 

10'32 
15 '18 
1'19 
0'74 
1'15 
4'05 
0'10 
1'01 
0'19 
0 '57 

99'77 

2 

38'39 
7'05 
9•07 
6'17 

11'58 
19'01 
0'74 
0 75 
0'32 
4'54 
0'82 
0'42 
0'32 
0'47 

0'24 

99'89 

3 

3s·38 
6"15 

11'70 
8'14 

11'47 
18 .60 
0'78 
0'13 

4'00 
0 17 

o·16 
0'72 

100'72 

No. 1, Yamaslnte, Mount Yamaska, G . A. Young, analyst. 

4 

36 '~4 
9 ' 05 

10'64 
9'58 
7'75 

14'97 
1'05 
0•43 

7'12 
0'01 
0'97 
0'29 
o·G5 

99'75 

5 

36'51 
8'22 
8'29 
3.31 
8'19 

18.85 
2'10 
1'08 

3'11 

6'03 

1'40 
o·o3 
2'10 

99'22 

No. 2, .Jacupirangite, Magnet Cove, Arkansas, H. S. 'Washington, Jonr. Geol. ix. 
p . 620, 1901. H. S. ·washington, analyst. 

No. 3, Jacupirangite, Sao Paulo, Brazil; H. S. Washington, Jonr. Geol, IX, p . 
u!-!0, 1901. H. S. 'Vashington, analyst. 

No. 4, Yamaskite, Mount Yamaska,' G. A . Young, analyst. 

No. 5, Jacupirangiie, Magnet Cove, Arkansas; J. F. vVilliams, Ann. R ept. Ark. 
Geol. Sur, 1890, II, p. 227. J- F. vVilliams, analyst. 

* Rare earths, not identified. 

The proportional amounts of the minerals, as determined by Rosi
wal's method, in a single section from each of the specimens analysed, 
is given in the following tables. These amounts serve as an indication 
of the quantities of the minerals present but, since only one section 
was examined and the relative amounts of the different constituents 
are so variable, they are probably not accurate. No. 1 corresponds to 
the chemical analysis (No. 1) and No. 2 to analysis (No. 4). 

Anorthite ...... . . 
Pyroxene ... . . 
Hornblende 
Iron ore ........... .. .. .. ....... .... ....... .. 
Apatite . .. . 
Pyrite .. . . 
Secondary. 

1 2 

2•0 
57'0 
2H·O 
7'3 
0'2 
1'0 
3'5 

15'0 
43'4 
21'2 
16'7 
1'3 
2'4 

1oo·oo 10o·oo 
The rock name "jacupirangite" as first used by Derby (1) was ap

plied to rocks "allied to the nepheline-bearing series and presenting 

(1) Magnetite Ore, Districts of ,J acupirangia and Ipanema, Sao Paulu, Brazil; 0. 
A. Derby. Amer. ,Journ. of Se., Vol. XLI, 1891, p . 314. 

16- H-3 
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the various types of pure magnetite, magnetite with accessory pyroxene, 
pyroxene with accessory magnetite, and pyroxene and nepheline with 
biotite and olivine as accessory or (in the case of the former, at least, ) 
essential constituents." Though the rocks of Yamaska are, chemically, 
very similar to the typicaJ jacupirangite, yet they are distinctly lower 
in lime and also to a lesser extent, in magnesia. These chemical dif
ferences are also accompanied by mineralogical ones, the rock from 
Yamaska containing abundant hornblende and, sometimes, as much as 
15% of anorthite, two minerals, apparently, absent from the typi
cal jacupirangite and from the almost identical rock from Magnet 
Cove, Arkansas. The jacupirangite also contains nephelite, a mineral 
not found in the rock of Yamaska. It is felt that these chemical and 
mineralogical differences warrant the application of a new name to 
the rock of this locality and accordingly they are called yamaskite. 

The norms of the two specimens selected for analysis have been cal
culated and .the two rocks assume the following positions in the new 
classification, No. l corresponding to the feldspar poor variety, No. 2 
to the feldspar bearing variety : --

Class IV, dofemane. 
Order 2, scotare. 
Section I . . . . 
Rang I . .... ... . 
Section 2, yamaskase ~ 
Subrang 2, yamaskose 

DIKES. 

Class IV, dofemane. 
Order 3, sverigare. 
Section II, bergeniare. 
Rang I, bergenase. 
Section 3 .... . 
Subrang 3 .... . . . 

The dike rocks of Yamaska comprise bostonite, camptonite, syenite 
aplite, nephelite syenite and a variety closely allied to yamaskite. 
They are limited to a comparatively narrow zone following the line of 
contact and extending but a short distance on either side of it. The 
relative ages of the different varieties could be determined at but one 
locality, where a dike of camptonite cut one of bostonite. At two 
places, dikes between one and two feet in width, cut the sedimentary 
strata, and at several other points small dikelets occur ; at no other 
localities are dikes found within the sedimentary collar. At but one 
point were they found cutting the akerite and in no instance did they 
occur with the areas of yamaskite. On the other hand, near the con
tact, the essexite is often cut by dikelets, sometimes a few inches in 
width but usually very much smaller. 

BOSTONITE. 

Several narrow dikes of bostonite cut the sedimentary strata close 
to the contact on the western side of the mountain. The rock is com
posed of a dull, greenish grey, fine-grained ground in which lie occas-
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ional phenocrysts of dark brown hornblende and small tabular indivi
duals of much altered feldspar with many small grains of pyrite. 

Under the microscope, the rock is seen to be very decomposed and 
to be formed mainly of secondary minerals occurring in fine-grained ag
gregates which still preserve the outlines of the original constituents 
With the exception of the occasional slender prisms of brown horn
blende, the rock appears to have been almost entirely composed of 
feldspars, and, judging from the large amount of secondary calcite 
present, it seems probable that plagioclase feldspar was once abundant 

CAMPTONITE. 

Several dikes of camptonite occur in the same locality with the bos
tonite, cutting both the sedimentary strata and the akerite, and, in one 
instance, cutting a dike of bostop_ite. A single dike of this class occurs 
in the essexite near the south eastern line of contact. 

The rock is very fine-grained and almost black from the abundance 
of tiny prisms of hornblende between which the small feldspars lie in 
irregular grains. 

Under the microscope, the rock is seen to be composed of the follow
ing minerals :-plagioclase feldspar, hornblende, titanite, iron ore and 
pyrite. 

Plagioclase feldspar is abundant, occurring chiefly in small irregular 
individuals about 0 · 5mm in length, sometimes showing zonal growths 
and generally untwinned. 

Hornblende is very abundant, forming long, slender prisms, some
times rmm in length but more commonly in shorter, stouter form s. 
Zonal structures are very prominent, the central part of the indivi
duaJs being usually brown in colour while the outer portions are green 
or greenish brown. Occasionally the change from one colour to 
another is very sharp but more often it is gradual. 

Iron ore is not abundant, it forms small grains included by the 
hornblende and is exceeded in amount by the pyrite. A smSJ.ll amount 
of titanite is present, sometimes idiomorphic, sometimes in irregular 
grains. 

SYENITE APLITE. 

Dikes or dikelets of syenite-aplite, varying in width from a few 
inches to a small fraction of an inch, are very common over certain 
parts of the essexite area near the contact. 

The rock is of a light grey, sometimes slightly pinkish colour, has a 
granular structure and is composed almost entirely of alkali-feldspars 
with only an occasiorml individual of the coloured l)isilic;ate~. 
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Under the microscope, the rock is seen to be formed of a fine grain
ed, granular aggregate of minutely interlocking grains of alkali-feld
spar, averaging less than 0·5"'m in diameter, with here and there, small 
rounded or irregular individuals of a nearly colourless, light green 
diopside, sm~tll flakes of brown biotite and an occasional grain of iron 
ore. A few small individuals of t winned plagioclase feldspar are 
present. 

NEPHELITE- SYENITE. 

F ine-grained dikes of this class, a few inches in width, occur at 
several localit ies cutting the essexite at or near the line of contact. 
The rock is fine-grained, 'composed largely of feldspars and feldspa
thoids with many small, slender prisms of hornblende. 

Under the microscope, the rock is seen to be composed of the follow
ing minerals :- plagioclase and alkali-feldspar, hornblende, nephelite, 
socialite, titanite and iron ore. 

Feldspars are very abundant, much more so than the coloured con
stituents. Alkali feldspars predominate, occurring often in tabular in
dividuals, sometimes 1·5mm in breadth but usually much smaller. They 
generally show perthitic intergrowths or have a mottled aspect. A 
small amount of plagioclase-feldspar is present. 

N ephelite is rather abundant in idiomorphic prisms of considerable 
size, often with small individuals of associated cancrinite. Small 
polygonal grains of an isotropic mineral, probably sodalite, also occur. 

Hornblende is the chief coloured bisilicate, it forms small idiomorphic 
prisms 0·5mm or more in length and is of a green or yellowish green 
colour. The variations in colour are often zonal, the marginal parts 
distinctly green while the centre is yellowish or sometimes distinctly 
brown. 

Titanite and iron ore are abundant, the titanite forming both 
idiomorphic and irregular individuals. Small flakes of greenish brown 
biotite aJ;"e also present. 

YAMASKITE. 

At several localities within the contact modifications of the essexite, 
and at one place on the eastern face cutting the sedimentary strata, 
occur narrow dikes a few inches in width, of a fine-grained rock, very 
dark in colour and formed of a granular aggregate of hornblende, 
pyroxene, plagioclase feldspar and iron ore, the dark constituents 
greatly predominating. 

Under the microscope, t he feldspars are seen to be usually irregular 
of outline but sometimes lath-like; they average 2mm in diameter. 
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They are usually twinned according to the albite law often accompanied 
by carlsbad twinning. A number of determinations of the extinction 
angle of the carlsbad twins show that the feldspar is a basic labradorite. 
Zonal structures are sometimes very prominent, at other times absent. 
The mineral occasionally holds small inclusions of the other con
stituents. 

The hornblende rs very abundant, strongly pleochroic, from dark 
brown to a light yeliowish brown. The individuals are usually irre
gular of outline and average 0·2mm in length. They are often pene
trated or modified by the plagioclase and contain numerous inclusions 
of iron ore. 

The pyroxene occurs in small rounded grains, a-veraging ·06mm in 
diameter. They usually lie in small aggregates with iron ore ocurring 
interstitially, or are surrounded wholly or partly by hornblende. 
The mineral appears to be a titaniferoU3 variety, nearly colourless, but 
having a pale smoky tinge. Iron ore is very abundant in small grains 
about the size of those of pyroxene. 

The relative proportions of the different constituents, as determined 
by Rosiwal's method, is given in the following table under the heading 
of (1 ), while the relative amount of the constituents of the feldspar
bearing variety of yamaskite are given under (2). 

Plagiocl~tse ... · 
Iron ore .. . . . 
Pyroxene ... .. . 
Hornblende . . . 
Apatite .. . ... . 
Pyrite. 

(1). (2). 

26 "9 
18"1 
20"1 
34"9 

15"0 
16"7 
43"4 
21"2 
1"3 
2"4 

100"0 100"0 

The general resemblance in mineralogical composition indicates that 
this variety of the dike rocks is closely related in chemical composition 
to yamaskite. 

METAMORPHOSED SEDIMENTARY ROCKS. 
1 

As it was not possible to follow out in detail the changes due to 
metamorphism in the sedimentary rocks, only a brief description will 
be attempted of a number of thin sections of the different varieties. 

The unaltered or less altered slates nre very fine-gmined nnd nre 
full of black gmins vnrying in size from 0·02 mm. down to exceedingly 
minute particles, too minute tu be resolved even with high powers. 
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This dust-like matter, while it is in general evenly distributed, also 
occurs more abundantly in bandlike areas which probably indicate 
the original bedding of the rock. The ground is colourless and, 
between crossed nicols, is seen to be filled with minute flakes of a 
brightly polarizing mineral, probably muscovite. Some of the slates 
are evidently formed of nearly pure clay or material resulting from 
the alteration of clay, while, in other cases, they must have been 
formed of fine material containing much feldspathic matter. Accord
ing as the slates were composed more or less completely of clay or 
were what might be termed, fine arkoses, the final results of metamor
phism were quite distinct 

In the case of the purm· clay rocks increasing metamorphism caused 
the fine dust-like particles to collect within small individuals of cor
derite, and tiny flakes of yellow biotite became abundant. With 
increasing metamorphism, these ror.;ks became a very fine-grained 
aggregate of flakes of yellow biotite, rounded individuals of corderite 
having a yellow pleochroism, small feldspars, grains of quartz and the 
whole charged with clear needles of sillimanite and small prisms of 
andalusite, usually showing a pink or red pleochroism in spots within 
each individual. 

The more impure slates, when most highly metamorphosed, changed 
to coarse-grained rocks containing individuals of orthoclase 5 mm. to 
10 mm. in length, accompanied by grains of plagioclase-feldspar, 
abundant brown biotite, quartz, needles of sillimanite and grains of 
corderite. 

ORIGIN OF MOUNTAIN DIFFEREN'fiATION. 

It has been stated already that Mount Yamaska is one of a series of 
eight hills probably connected in origin and composed of related types 
of rocks. Seven out of eight of these hills, appear to be situated on a 
slightly curving line of weakness extending about fifty miles from 
Mount Royal on the west to Shefford and Brome on the east, the two 
latter being connected, probably, at no very cohsiderable depth. The 
one exception, Mount J ohnson, is a volcanic neck formed as a result of 
a violent explosion or series of explosions and may like similar occur
rences elsewhere, be unconnected with any line of weakness. (I). 

The origin and structure of four mountains of this group have been 
determined. Brome and Shefford, which lie twelve and fifteen miles 
east of Yamaska, have been shown to be partly denuded laccoliths. (2). 
Mount J ohnson has been stated to be a volcanic neck. (I). Two 
modes of origin have been assigned to Mount Royal; Buchan (3 has) 

(1). The Monteregian Hills, F. D. Adams. Jour. of Geol., Vol. XI, p. 252. 
(2). Amer. Geologist., 1901, p. 204. Summary Report, Geol. Surv. Can .. 1.()01, p. 

187. 
(3). Canadian Rec. of Science, Vol. VIU, p. 321. 
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endeavoured to show that it is a laccolith, while Adams states that, 
"there is evidence in the existence of a remarkable deposit of breccia
conglomerate in several places around the mountain that it did develop 
as a volcano and that the materials constituting the deposit in question 
were ejected from it." 

Up to the present time there does not appear to have been any 
statement concerning the origin and structure of Mount Yamaska 
other than it is probably connected in a general way with the remain
ing members of the group. Three hypotheses as to its origin appear 
possible; it may represent either a partly denuded laccolith or the 
upward extension of a batholith or it may be a dissected stock or con
duit. 

There does not appear to be any evidence to show that the mountain 
is a denuded laccolith. The strata do not dip away from the igneous 
mass nor are there outliers or overlying masses of sedimentary rocks 
as in the case of Shefford and Brome. On the contrary, the igneous 
mass seems to cut the .surrounding slates and sandstones in a vertical 
position and the previously folded and contorted strata appear to have 
been left pmctically undisturbed by the igneous intrusion. 

At a few localities at the contact, the strike of the strata shows a ten
dency to assume a parallel position with the direction of the line of 
contact for a very short distance at these points. This, however, 
appears to be one of the steps in a process of enlargement of the 
igneous body, whereby blocks and masses of the surrounding sediment
ary rocks became detached lLnd engulfed in the intrusive Everywhere 
along the periphery occur separated masses of the strata varying in 
size from a few feet in diameter down to a few inches. These separated 
pieces apparently occur only at the periphery, and their various stages 
of preservation from angular fragments, closely resembling the horn
fels of the sedimentay collar, to small patches of highly metamorphosed 
material, seem to indicate that the process was one which lasted till 
late in the active history of the intrusive body. This process of 
enla rgement helps to explain the minutely irregular outlines of the 
igneous core, for its actions would be largely governed by purely local · 
conditions varying from place to place. 

Such a process of enlargement would be quite consistent with either 
of the hypotheses, that the igneous body represented the upward 
extension of batholith which gradually enlarged its boundaries in a 
vertical direction, or that the mass had solidified in a conduit. Many 
of the phenomena presented by l\1ount Yamaska might be explained 
equally well on either supposition, but the general structure of the moun
tain, its smallness of size, its elliptical outline, the narrow zone of con-
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tact metamorphism and the general characters and position of the 
other members of the Monteregian hills, all point to the origin of the 
mountain as a stock or neck which may have appeared at the surface 
as a volcano as in the case of Mount Royal or, perhaps, led to some 
upper, larger mass, since removed by erosion. 

I n III IV 

Si 0 •... .. .. .. . ... . ... . . . .. . 57"75 43•91 39'97 36"21 
A\2 b" . . . .. .... . .. . ....... . .. . .... . 17 '50 19'63 8·68 \)•05 
Fe2 0 3 . •.... . ..•• • • • •••••• • •••..•.. 

FeO ..... .. .. . . . ......... . . · · · ·· · · 
2"92 4"1(; 3·113 10"fi4 
2•94 5'55 7"99 9•58 

~!c?.::::::::.::::.:.:::::::.:::.:::: 1'70 5"20 10 •32 7"75 
3"86 9'49 15'18 14'97 

Na2 0 .... .. . . . ... . . .... . . . ....... . . 
K.o ... ............... .... . ..... ... . 
c o •... .. .. . ... ... ......... ... .. .. .. 
Ti02.. .• • ... .. . ...... . 

P 2 0 0 .•• . .•. •• .. • . • 

FeS •. .. .. . . ... ... . ..... . . . .. · . .. . . · 

5 ·o8 4"49 1 '19 1'05 
3"51 1"51 0'74 0'43 
0"55 0 ' 51 1'15 
1 '53 3•80 4'05 7'12 
1•05 o·32 o·10 1"01 
0•21 o·G-1 1 '01 o·!J7 

Mnd . . . .......................... . 0'19 o·o7 o·HJ 0 29 
Ba 0 . . ... . .. . o·o7 
H 2 0 .... . ... . .. . .. . .. . . . .. . ... . . 0"37 o·53 0'57 0 G5 

---- - -- - -- - --
99"23 99 •81 99•77 99"75 

A comparison of the four analyses made, (placed together in the ac
companying table), shows a very regular change in the proportions of the 
different elements present. On the whole a decrease in silica is accom
panied by a decrease in alumina, soda and potash, and by an increase 
in ferrous iron, ferric iron, magnesia, lime . and titanium. · This serial 
variation is so prominent, in spite of certain irregularities, as in the 
case of the alumina, that it does not appear possible to escape the con 
elusion that, the igneous rocks of Yamaska represent the results of 
some process by which differentation has taken place in a body of unit 
magma. 

Mineralogically the rocks are such as might be expected in a closely 
connected series. The plagioclase feldspars, except in the yamaskite, 
present very prominent zonal structures, the outer zone frequently 
being of alkali-feldspar and the latter always appears to be rich in 
soda. The most acid rock contains biotite as its chief coloured con
stituent and the same mica is present in all of the other types. With 
increasing basicity a green hornblende occurs with the mica, in the 
more basic forms occurs the basaltic hornblende with intergrowths of 
the green variety; in still more basic . forms titaniferous pyroxene 
appears exceeding the hornblende. 

(1) Akerite, Mount Y amaska. 
(2) Essexite, Mount Yamaska. 
(3) Yamaskite (feldspar poor), Mount Yamaslm. 
(4} Yamaskite (feldspar rich), Mount Yamaska. 
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Further evidence that the different types all represent products of 
one magma is furnished by a short, nearly continuous exposure on the 

summit of the isolated hill oc~urring at about the middle of the eastern 
line of contact. At this locality the igneous rocks are exposed along 
a low ridge running approximately north and south. At the north
ern end, the rock, both macroscopically and microscopically, belongs 
to the feldspar-bearing type of yamaskite and is composed mainly of 
large, irregular individuals of pyroxene and hornblende, with a small 
amount of tabular feldspar which, under the microscope, is found to be 
anorthite. Going southward, t he rock within a few paces becomes 
somewhat finer and more even of grain and the feldspars are present in 
slightly greater amounts. A few yards farther south the feldspars 
have again increased and much of the coloured constituent, (chiefly 
hornblende), occurs in large poikilitic crystals. A short distance 
farther, the rock is still more feldspathic and, though the large, poik
ilitic hornblendes are still present, much of the coloured bisilicate 
appears in sma ller individuals. The exposures end at this point but, 
within twenty yards are others of biotite-syenite, belonging to the area 
of akerite shown on the map as present at this locality. At other 
points in the immediate vicinity, the akerite is found to pass gradually 
into a hornblende-syenite and, from this, into a more hornblendic type 
thus furnishing all the remaining links between akerite and yamaskite. 

Since the igneous rocks of the mountain are thus seen, chemically, 
mineralogically and in the field, to grade into one another, it seems 
clear that they are all differentiation products of one body of magma. 
This deduction, evidently, is independent of the question as to 
whether the rocks owe their pr~sent positions to one or more intm
sions. Considering the state of affairs obtaining at the exposure on 
the east.ern border, it does not seem possible that precisely similar 
or closely related types of rocks, situated elsewhere within so small an 
area as the igneous core of the mountain, could belong to separate 
periods of intrusion. This conclusion is strengthened by the apparent 
lack of exposures showing rocks of different types cutting one 
another. 

It has already been Btated that the rocks of a large area of the 
igpeous core present flow and banded structures. The direction of 
flow varies rapidly from place to place as though irregular rr,ovements 
had taken place. Sometimes the bands form nearly horizontal planes 
but more often they are highly inclined with rapidly varying "strikes." 
Since these structures are exhibited by the minerals of the rocks, it 
would appear that the movements must have taken place just before 
or during the period of crystallization. In some instances, at least, 
movements may have taken place after the formation of part of the 

16-H-4 
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plagioclase feldspar, for, in certain sections, they are sometimes 
slightly bent or broken. If movements, such as those indicated by 
the banded and flow structures, took place at so late a stage in 
the history of t he still fl uid rock material, it is evident that, no matter 
how regular in their arrangement t he different products of differentia
tion were, they could hardly retain their original positions after these 
movements. 

!That there was some regular arrangement of the different differen
tiation products is believed from the distribution of the different 
types; the basic forms towards the centre, the acid about the margin. 
The yamaskite never oecurs in contact with the sedimentary beds, but 
is alw>tys surrounded by essexite and the acid akerite occurs only 
at the periphery of the mass. The general outlines of the larger area 
of yamaskite is suggestive of a once central body which, through 
irregular movements, assumed its present curious form, while a con
siderable portion of it was moved to one side and smaller areas be
came detached. 

Such a method of occurrence, in which the centre of the differen
tiated mass is more basic than its periphery, is rather unusual and 
opposed to the more general rule that the borders of such masses are 
more basic than the centre. However, Brogger (1) has described the 
case of the laccolith at Ramn~is where the centre of the mass is com
posed of akerite which gradually passes into quartz-porphyry at the 
periphery. The diorite stock of the Castle mountains, Montana, de
scribed by "Weed and Pirsson (2) passes outwards into an acid quartz
porphyry. vVashington (3) has shown that the concentrieally arranged 
rocks of Magnet Cove, Arkansas, vary from basic jacupirangite at the 
centre to pulaskite at the border. At Mount J ohnson, a member of 
the Monteregian hills, Adams has described the olivine bearing essex
ite as passing into pulaskite along the border. 

In the case of the neighbouring volcanic neck, Mount J ohnson, 
Adams has described banded and flow structures showing an upward 
movement of the once fluid rock, while the eoncentric arrangement, 
the result of differentiation, is perfect ly preserved. This means that 
a concentric arrangement onee having been given to a fluid rock body, 
an upward movement is not incompatible with the preservation of this 
structure. It thus appetLrs that it is possible that the masses compos
ing the igneous core of Yamaska may have been partly or wholly dif
ferentiated before reaching their present position and that the con
centric structure which would be expected to result from differentiation 

(1) Brogger, Zei t. Kryst., vol., xv1, 18DO, p. 45. 
(5) Weed and Pirsson, Bull. No. l :lD, U . S. Geol. SurYey, 1896, po. 134 itnd 140. 
(3) ·Washington, Bull. G;,ol. Soc. Amrr., vol. i i. p. 389. 
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may have been present, but was partly obliterated by irregular move
ments which may have been the direct result of the upward motion. 

If the above reasoning be well founded, it would appear that dif
ferentiation cou d not have been complete when the later movements, 
indicated by the flow and banded structures, set in. For, if it had 
been completed, it would be expected that the larger, separate area of 
yamaskite occurring near the eastern border would be, as in the main 
area, surrounded by a wide zone of essexite instead of passing, as it 
does, rapidly into akerite. Further, since these movements, as already 
stated, must have taken place about the time of crystallization of the 
magma, that is, after it had entered the conduit, it would appear that 
differentiation took place in situ. 

The origin of the rather numerous veins and dike!ets of ;:;yenite-aplite, 
nephelite-syenite and yamaskite may be explained by an hypothesis 
analogous to that given by Pirsson (') as an explanation of the occur
rence of the numerous dil~elets of syenite-aplite, cutting the shonkinite 
of Yogo P eak, Montana. As the outer portion of the igneous core 
crystallized and cooled it would contract and become cracked. The 
solidified mass resting on lower, still liquid portions of the magma, 
would, by their own weight, force the liquid material into the lines of 

fracture. In some instances, as in the case of thin, narrow dikes of 
yamaskite, the material had apparently undergone no further differ
entiation. The syenite-aplite may represent acid material which, re
maining fluid longer than the bulk of the mass, was injected into the 
fractured material. The few large dikes of bostonite and camptonite 
seem to represent a later stage when differentiation had still further 
progressed. 

· In conclusion, I wish to acknowledge my great indebtedness to 
Professor L. V. P irsson of Yale University for his aid and counsel in 
the preparation of this paper. 

(') I gneous Rocks of The Little Belt Mounta ins, Montana, p. 566, Ann. R ep., 
U.S.G.S., III, 1900. 
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OTTAWA. 

To DR. RoBT. BELL, M.D., D. Se., (Cantab.), 
LL.D., F.R.S., I.S.O., Acting Director. 

Sm,-I beg herewith to transmit the completed Annual Report of 
the Mines Section for 1903 dealing with the Mineral Industries of 
Canada. 

The advance statement of the Mineral Production for that year was 
issued February 23, 1904, but the completion of the Annual Report 
was delayed on account of circumstances mentioned below. 

Owing to ill-health I was absent from duty for four months, and 
was subsequently engaged in the field on geological investigation until 
1st November last and since my return office work connected with the 
above has required considerable attention. 

For the above reasons the preparation of the appended report, 
together with the ordinary routine work of the Section, has fallen 
entirely upon :M:r. John McLeish, assisted by Mrs. Sparks and to these 
the credit for its preparation must be given. 

I have the honour to remain, sir, 
Your obedient servant, 

M i NES SECTION, 

February 7, 1905. 

16-::i-1~ 

ELFRIC DREW INGALL, 
Mining Engineer, in charge. 
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EXPLANATORY NOTES. 

YEAR AND TON USED. 

The year referred to throughout this report is the calendar year, 
except for the figures of imports, which refer to the fiscal year ending 
June 30. The ton is that of 2,000 pounds, unless otherwise stated. 

EXPOR'l'S AND IMPOR'rS. 

The figures given throughout the report referring to exports and 
imports are compiled from data obtained from the books of the Cus
toms Department, and will occasionally show discrepancies, which, 
however, there are no means of correcting. 

The exports and imports under the heading of each province do not 
necessarily represent 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. 

NoTE.-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· metallic contents at 
the average market price of the metal for the current year. Spot 
values have been adopted for the figures of production of the non
metallic minerals. 

GENERAL NOTES. 

As in the past, care is taken to avoid interference with private in
terests in the manner of publishing results, and all returns of produc
tion of individual mines are treated as confidential, unless othet•wise 
arranged with those interested. The confidence of the mining com
munity, thus gained, has resulted in an increasingly general response 
to our circulars, although to complete our data, personal application is 
still nece~sary in a small numbet• of instances, and a yet more prompt 

5 
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respon~e on the part of all applied to, will help still further towards 
an earlier publication of the material. 

The figures given throughout the reports are based, as far as pos
sible, upon returns obtained direct from the various operators, or from 
official data, and the totals are checked by comparison with railway 
shipments, exports, and all other available sources of information. It 
can be therefore fairly claimed, that 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 
knowledge of mineral substances, and in the case of the railways, but 
few of the shipments are actually weighed, so that car-load lots, for 
instance, may differ considerably from the theoretical load of the car. 

The lists of operators given throughout the report are not put for
ward as complete in every case, only those known to be active being 
included. Producers finding their names omitted are invited to com
municate with this office that they may be included in the next 
ISSUe. 

CORRECTIONS-ALTERA'riONS. 

Corrections and alterations have been made throughout this report 
wherever 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 report8, re-modelled and further revised w.herever 
possible. 



INTRODUCTION. 

The grand total of the mineral production of Canada shows a falling MINEHAL 
• • PRODUCTION 

off of $1,333,587 or over 2 per cent smce 1902. As the metallic m· CANADA. 

products together with coal, and coke account for nearly 80 per cent 
of the whole, the explanation of this feature will be found by a com-
parative study of the figures pertaining to the minerals in the general 
table appended. It will thus be seen that t~e decrease in gold was 
nearly $2,500,000 practically all of which is to be attributed to the 
shrinkage in the output from the Yukon placers. This decrease was 
considerably augmented by the less value of the output of iron, iron 
ore, silver and lead aggregating over $1,300,000, which effect was, 
however, offset by increases in copper, zinc and coal and coke of over 
$2,000,000. The value of the nickel produced remained ahout the 
same as last year, the remaining difference unaccounted for being due 
to fluctuations in various other and less important branches of the 
mineral industry. 

Taken as a class the metallic products constituting nearly 53 per 
cent of the total, show a decrease of nearly 7 ·5 per cent. The non
metallic class, including coal, shews a slight increase of a little over 4 
per cent, and t he structural materials, clay products, etc. constituting 
about 14 per cent show also an increase of nearly 7 per cent. 

QUA NTJ 'I'Y. VALUE . 
Puouuc·r~ . 

Increase. Decrease. I ncrease. D ecrease. 

Metnllic-
Copper . ..................... . ... . 
Gold. . .. . . . . . . . . . . . . . . . . 
Pig iron (from Canadian ore only) ... 
Pig iron (from both home and impor-

ted ores) . . . . . . . . . . . . . . . . . . 

p. c. 

9 '()9 
...... . ... 

L ead . .. ..... . ...... .... ....... .. 
Nickel. .. . . .. .. . .. . . .. . . . . . . .. . . . . 12 · 27 
Silver...... . ....... . ... ..... . ....... .. 

N on-metallic-
Asbestus and asbestic. . . . . .. .. . .. . 
Coal .. .. . . ......... . . . 
Coke ...... . ....... . . . . ........ . 
Cement . ... . ...... . ... . .. . . . . . . . . . . 
Gypsum .. ... . . . . . . .... . . . 
N atural gas . . . . . . . . . . .. . . . . 
P etroleum. 
Salt ..... .. .. .... .. ... .. .. 

7 

p. c. 

11'68 
41 33 

16'77 
~o·gs 

25'46 

.35 
5 29 

8'29 
3'11 

p. c. 

25 '23 

4'26 
14'16 
8'66 
8" 12 

10'28 
1 ' 6() 

p.c. 

• • • • • • • • 0 ' 

11'68 
32'13 

n· so 
17 ' 72 

'4i 
23'62 

19 03 
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The foregomg oable of increases and decreases illustrates the gain or 
lo~s in the more important branches of the mineral industry of Canada 
as compared with 1902. It will be noted that the increase in the 
output of copper was emphasized by the higher price for the metal 
ruling during the year, whilst in the ca3e of nickel, the lower price 
almost obliterated the effect of the increase in the quantity produced. 
The considerable decreases exhibited in the items for iron, lead and 
silver, were alleviated by the higher prices obtained. 

An increased proportion of lower priced products in the asbestus 
industry, resulting in a lower average value turned a slight increase 
in quantity into a large qecrease in valuation whilst marked increases 
in the valuation are exhibited in gypsum, cement, petroleum and salt. 

' 

Y EAR. 

C ANADA. 

Increase 
and 

decrease 
per eent in 

Grand Total. 

P roduction 
per 

capita. 

U NI'l'ED STATES. 

Increase 
per cent in 

Grand 'l'otal. 

Production 
per 

capita. -------- --~=----~:. 1--p~- - ----;-- cts. 

1903 .. .. ... . deer. 2 '08 11' 18 12 ' 64 17.77 

1902 .. . . ..... 3 •73 11' 67 4 16 Hi · f>7 

1901 .... . . . . . . 0 0 • • .. in cr. 3 '42 12• 40 2' 60 H· 03 

1900 . . . .. . . .. . . . . .. 30 '06 11' 9!:! 10 '10 14 '02 

18H9 28 '13 9 ·3:{ S!J ·86 12 ' 84 

1898 ............... . 34 ' 89 7' 32 10' 61 9 ' 38 

1897 .. .. . . ... . 00 ... . 26 '90 5 ' 52 1 '33 8 ' 66 

1896 ... . . . . , · ·· · · · · 8 '79 4 ' 40 '21 8 ' 7:! 

1895 .... . ........... 4 '09 8 ' 90 

1890 ..... l 6c~·oo{ 3 '50 } 38·97{ 
9 '89 

1886 . . .. ... .. ..... J 2 '23 7 ' 76 

I 

I 

The variations in the per capita values as given aboYe, illustrate 
features alr·eady alluded to from another standpoint. The effect of 
the inevitable falling off from the first phenominal output of the 
Yukon gold placers is very ~vident, whilst comparison with the figures 
given for the United States, illustrates the need for yet more vigorous 
development of our permanent mineral industries before they will 
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attain the same relative importance in the economic life of the corn- MrNERAL 

munity. PRODUCTION 
01' CANADA. 

PROPORTIONATE VALUE 0.' Du~~'ERENT MINERAL PRODOOTS, 1903. 

Products. 

1. Gold .... 
2. Coal and coke. . . . . . . .. .. .. . 
8. Copper ... . . . ............ . . . . . 
4. N ickel...... . . . .... . . . . . . . .. . . . . . . 
5. Bricks (estimated) .. . . . .. . 
G. Building ston e (estimated). . ...... . .. . 
7. Silver ...... .... . 
8. Cement ...... . .. . . .. .. . . . .. .. . . . . . .. . 
9. Petroleum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Asbestus. .. ....... .. .. . ..... .... . 
11. Litne (estimated ) ........ . .... . . ... .. . . . . 
12. Lead.. .. ..... . . .. .. . .. .. 
13. Pi:.i iron (from C:111aclian ore) ... 
14. TE'rr::t cott::t .. . .... . . . 
15. Gypsum.. . .... .. .... . 
10. Iron ore (exports) . . ... . .. .. .. . . . 
17. Sower pipe . .. ......... . . 
18. Sundry under 1 pur cent . 

Tntal. 

Contri-
buting 
over 

10 p.c. 

30 '10 
za·ss 

···· ··· · 
.... .... [ 

Contri-
buting 

between 
1.0 and 1 

p. e. 

9'02 
7"\l\) 
4 ' 52 
3·1G 
2 ' 73 
1·9() 
1·G8 
J· •!G 
1 37 
1'23 
1'13 

36·25 1 

Contr i-
huting 
under 
1 p . c. 

·G5 . 
'62 
' 61 
'51 

4 ' 38 

•rota!. 

1oo·oo I 

The figures given above illustrate the relative contributions of the 
various metals and minerals produced during 1903, to t he grand total 
and speak for themsehes. They cover nearly 96 per cent of the total 
values and illustrate well the relative importance vf the various 
mineral industries. 

PHODUOTION llY PROVINCES, Hl03. 

Province. V::tlue of 
Production. Per cent. 

Nova Scotia ............ .. ...... .. ... .. . ....... S 12,320,008 19 ·7 
New Brunswick ....... .. .. .. .. . . .. .. . .. .. .. . 580,495 ·9 
Quebec .. .. .. . . . .. .. .. . .. .. .. .. . .. .. .. . .. .. .. . .. 3,585,938 5 ·7 
Ontario........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,06'1,73() 22·6 
Mmutoba and North-west Territories including Yukon. 14,082,986 :d2 · 5 1 
British Columbia ......... . ........ . ...... .. . . .. . . - ~ _:0~98,0H __ :~, 

Total. . . . . . . . . . . G2, 532,210 lOO· 0 

----- -----~- --- -- --- - ---· 
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It is of interest to know the relative importance of the different 
provinces from a mineral st'tndpoint and to that end t!Je foregoing 
table has been compiled. 

EXPORTS. 

MINERALS AND MINERAl~ PnODUC'rS OE' CANADA DURING CALENDAR YEAH 190~. 

Products. 

Antimony ore . ... 
..t\.rsenlc .. : 
Asbestus .. 
Barytes . . . 
Bricks . . .......... . . . . . . 
Cement . . ... . . . . . . 
Chromite ....... . ... . . . . 
Coal. . ...... . .. ..... . .. . . 
Coke . . . . . .. . .... . .. . . .. . . _

1 

Copper .... .. . .... . .... . 
Felspar ... . .... . 
Gold .. . . ... ..... . 
Grindstones . 

" rough .... . .. . . 
Gypsum crude. . . . . . . . . 

11 ground . ... .. . . . . 
Iron and steel. . . . . . . .. 
Iron ore . .. .. . ... . .... . 
Lead ......... . . .. . .. . 
Lime ...... . . ... . 
Manganese ore . . . . . 

ValuP.. 

$ 4,332 
10,583 

891,033 
368 

5,G99 
2.so1 

20;524 
5,219,8(;0 

135,957 
3,873,827 

23,3Hl 
17' 566, 54{) 

10,734 
l(j, 92il 

311 580 
12:457 

3,058,320 
922,[)71 
426,466 
131,412 

1,88!1 

Products. 

:Manufactures of me tals 
other than iron or steel. . S 

Mica ... . ......... . . 
M iner:\! pigments .. . .. ... . 
:Mineral waters . ...... . .. . 
Nickel. ........... . .. . 
Oil crude ........... . .. . . 
Oil refined . ............ . . 
Ores unspecified . 
Platinum ......... . . ... . . 
Phosphate . . ...... . . . .. . 
Plumbago crude.... . . 

11 manufactures of 
Pyrites .. . 
Salt ......... . . 
Sand and gravel. ... ..... . 
Silver . . ............... . 
Stone unwrought ....... • . 

, wrought ...... . . . . . 
Other articles . 

Value. 

554,900 
1!l6,020 

12,770 
~.585 

1,116,099 
15 

190 
143,470 

304 
20 

26,230 
17,412 
59,G04 
5,927 

124,006 
1,989,474 

46,2!15 
7,684 

157,56R 

Total.. . . . .. ... . . $37,108,820 

ExPORTS. 

DES'I'INATION OJo' PHODUCTS OF '£HE MINE, DURING 'l'llE FISCAL YEAR 1902-1903. 

Destination. Value. 

1

1 Dest ination. 

--------------- ----·--------

United States . . . 
Great Britain ........ . 
Newfoundland ...... . . . 
Norway and Sweden .. . 
Belgium . . . . 
British West Indies .. . .. . 
St. P ierre .. .. .. ..... . . . 
British Africa .. . . . . . ... . 

ii~~~iiy ·. · .. ·. : : : . : : : : : : : : : 
France . . . ... .. ... . .. . 
Italy ... . .... . ........... . 
Denmark ..... . . .. . .. .. . 
British Guiana . . . . . .. 

$29,546,605 
597,130 
330,786 
113,958 
110,209 
81,596 
54,95~ 
43,504 
41,569 
30,156 
24,081 
21,455 
18,788 
15,773 

Holland ....... . . 
Other British poHsessions 
Russia .... . . . .. . 
Japan ... . ...... .. ..... . 
Cuba ...... . ... . 
China.. . . . . ... . 
Hong Kong ... . ... . .. . . . 
Spain . ...... . .......... . 
Philippines.. . . . . . . . ... . 
Australia .. . . .... ....... . 
Switzerland.. . . . . . .... . . 
New Zealand .... . ...... . 
Porta Rico ..... . . 

I 

-V~'Llue_. _I 
11,159 

4,483 
3,876 
3,605 
2,652 
1,!!91 
1,850 
1,240 
1,208 

934 
792 
428 
so 

Total. .. .. . . ...... $ 31,064,8()1 
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ll!PORTS. 

M rNEHAf.S MW MINERAL PllODUCTS, FOl\ FISCAL YEAH 1902-1903. 

P roducts. 

Alumina .. .. .. . . . .. .. 
Alum and a.luminous cake . 
Aluminium .. . . . ... . 
An t imony . .... . . . . . .... . 

" salts ..... .. 
Arsenic ... . 
Asbestus and mfrs. of . . . 
Asph a.ltum . ... . ..... . . . 
Bells and gongs. . . . . . . . . . 
B ismuth .. 
Blast fumae;e slag.. .. . . .. 
Bomx . . .. .. .. . . ....... . 
Bricks ;tnd tiles ...... . .. . 

rr fire ... . . ..... . .. . . 
Buhrstones . . . . . . . . . .... . 
Cement ................ . . 
Chalk . . .. . ... ... . .... . 
Clays . .... . . .... . ...... . . 
Con.!. .. .. .. .. ... .... . 

" tn,r and pitch . . .... . . . 
Coke. . .. . . . . .... . 
Copper n.nd mfrs. of. ... . . 
Cryolite .... . . . . . . . . ... . 
Crucibles, clay or -plumbago 
Earthenwn,re .. . . .. .... . 
Emery . .. . . ... . . . .... . .. . 
Felspar, quar tz, flin t, &c .. 
Fuller'• earth . . . . . . . 
Gold and silver,and mfrs. of 
Gra phite, and mfrs. of.. . 
Gypsum, plaster of Pn.ris,&cl 
Iron and steel-

P igs, scraps, blooms, &c. 
Rolled- bars, pbtes, &c., 

including chrome steel. 
Ferro-silicon, ferro-man· 

ganflse, &c ..... . 
Manufactures of, machi-

nery, hardware, &c . .. 
Lead, and mfrs. of .. . 
Lime .. . .. . . . ..... . .. .... . 
Litharge . .. ..... . .. . . . 

Value. 

s 36,599 
G2,998 
13,!l30 
46,542 
18,892 
11,82-! 
75,465 
!lG,04ti 
GG,335 
1,149 
3, 182 

75,0!)3 
157,783 
482,794 

58G 
8\JO, 745 

25,695 
176,416 I 

15,207,698 I 
61,558 I 

1,222,756 
1,543,22\J 

8,872 
:34,62-! ' 

1,406,610 
40,235 
12,127 ' 

4, 169 
434,273 
31,922 
6,014 

2,49[1,:l!JO 

!l,-!H,725 

162,110 

28,315,499 
237,370 

22.-!70 
47,761 

Products. 

Lithograph ic stone .... . .. . 
Manganese, oxide of ..... . 
Marble, and mfrs. of . . .. . . 
Mercury ...... . 
Metallic alloy>-

Brass, and mfrs. of .... . . 
Britannia metn.l. . . ..... . 
German silver .. . 

Metals, N.E.S., n.nd mfrs. 
of . . . . . . . ... 

Mineral and bituminous 
substn.nces, N. E . S. .. . .. 

Mineralogical specimens . . 
Mineml and metallic pig-

ments, paints and colours 
M ineml waters . . . . . . .. . 
N ickel ... . ... ....... .. . 
Nitrate of soda, &c .. 
Ores of metals, N . E . S. . . 
Paraffine wax . ... . . 

" cn.ndles . .... .. . 
Petroleum, and products of 
Phoaphate (fertili zer ) .... . 
P latinum .. .. .. . .. . .. .... . 
Precious stones 
Pumice .... . . 
Salt . . ....... . ... ... . 
Saltpetre. .. . . ... .. . 
Sand and graYel . . ..... . 
Slate, and mfrs. of .. 
Stone and mfrs. of. . . 
Sulphate of copper .... . 

" of iron . .. ... . . . 
Sulphur . .. .. . . 
Sulphnric acid.... . .. 
Tin, and manufactures of .. 
·whiting . 
Zinc, ttnd manufactures of. 
Tu fa calcareous .... 

T otn,J. 

Value. 

s 8,461 
8,051 

153, 481 
91,625 

1,196,220 
9,159 

17,111 

1,0\J-!,45-! 

52,201 
562 

1,301,137 
108,130 
13, 1v-! 

270,667 
1,070,232 

28,67-! 
9,025 

1,643,371 
19,058 
21,251 

1,232,581 
G, 152 

402,U70 
85,511 
95,647 
84, 437 

. 219,883 
89,349 

1,8GO 
2i:J!J,123 

2,332 
2,712,186 

39,867 
2G7,989 

8,888 

75,586,885 

'---------------------'-----------------

M!NEUAL 
PRODUCTION 
Ob' CANADA. 
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ABRASIVE MATEHIAL. 

Grindstone~ . Grindstones.-The production of grindstones, including wood-pulp 

Production. 

stones, etc., in 1903, from quarries in Nova Scoti.:t and New Bruns
wick, reached a total of 5,538 tons valued at $48,302. This output 
shows an increase of 905 tons over the previous year, and although it 
is the largest production reached since 1886, there has been but little 
variation in the yearly output for the past eight yeat·s. 

These abrasives are quarried from millstone grit of the carboniferous 
formation which occupies a large portion of the surface of the eastern 
half of the province of New Brunswick and the northern and north
western parts of Nova Scotia. 

The grindstones are nearly all shipped in a finished condition and 
are worth about $10 a ton. Only a small quantity of pulp stones are 
made, about 115 tons in 1903. At many of the quarries there is a 
considerable production of foundation and building stone, besides 
rough stones for breakwater and harbour works. 

Statistics of the· production by provinces since 1886, are given in 
Table 1 below. 

TABLE 1. 

ABRASIVE MATERIALS. 

ANNUAL PRODUCTION OF GR!NDS~'ONES . 

1886 .. 1,765 :'334,050 2,255 822,495 4,020 
I . .. ... ; ... . . S46,545 Sll 58 I 

1887 .. ' . . . . . . . . . . . . 1,710 35,020 3,582 38,988 5,202 64,008 12 10 
1888. · · · · · ··· · · · 1,971 • 20, -!00 3,7!)3 30,720 5,764 51,129 8 87 
188!) .. ............ . 712 7,128 2,G92 23,735 3,404 30,863 !) 07 
1~90 .... t!i'iO 8,536 1 4,034 :33,80-l 4,884 42,:l40 8 67 
1891. . .. . ·· ·· ···· l,!l80 19,800 2,4!J!J 22,787 4,179 42,587 9 51 
1802 .. . • • . 0 • • • • • • • ~,..J62 27,610 2,821 23, 577 5,283 51,187 () 69 
1893 . . .. . .. . . .. 2,112 21,000 ! 2,488 17,:'l7!l 4,GOO 38,379 8 34 
1894 ...... 2,128 lG,OOO I 1,62() 16,717 3,757 3~, 7 1 7 871 
1895 . . .... 1,400 1-1,000 2,075 17,032 3,475 31,!)32 9 l!l 
1896 .. ..... . ... . . . 1,450 14,500 2,263 1S,S10 3,713 33,310 8 !l7 
1897 .... . . . . .. . ... 1, 407 17,[>00 3,165 24,840 4,572 42,340 9 26 
1898 . . . . . . . ·· ···· 1,422 12,3:30 3,513 32,425 4,935 44,775 9 07 
1890 ...... .. .. . . .. . 1,378 10,300 3, 133 32,065 4,511 43,265 9 5!l 
1900 .. 1,411 12,600 4,128 40,850 5,53!) 53,450 9 65 
1901 ... 358 3,200 4, 223 42,4!)0 '1, 581 45,690 9 97 
1902 ... . . .... 1,014 8,11 8 3,55!) 36,000 4,1133 44,118 9 52 
1903 .. . ... ..... .. .. 1,337 9,G62 4,201 38,740 5,538 48,302 8 72 
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The principal quarries worked are situated in the province of New ABRASIVE 

Brunswick, on the Bay of Chaleur, at Clifton and Stonehaven; on MATERIAL. 

Miramichi bay in the vicinity of Newcastle, and along the shore of Grindstones. 

Shepody bay, in the Bay of Fundy; while in Nova Scotia, quarries 
have been regularly worked at Lower cove, Cumberland basin and at 
Woodbourne, Pictou county. A large proportion of the production is 
exported, chiefly to the United States. Statistics of exports and 
imports a.re given in Tables 2 and 3. 

The imports into Canada, principally into the provinces of Ontario 
and Quebec, reached a value in 1903 of $53,388, made up of grind
stones not mounted and not less than three feet in diameter, to the 
value of $44,998 and other grindstones to the value of $8,390. 

'£ABLE 2. 

ABRASIVE MATERIALS. 

EXPOHTS OF GRINDS'l'ONES; 

Calendar Y ear. 

1884 ........ .. . . ...... ....... . ... . .. 
1885..... .. ... . .. . .. 
1886 .. . . . .......... ..... ... .. 
1887..... . . . . ..... . 
1888.... . .. ... . .. 

i~~~:::: : ::::.::::: :::: .::: .:.:::::: :: :::. 
1891 .................. .... . 
1892. . .. . ... . ................... 0. 0. 

1893 .... .. . .. . ... . 
1894 . .... . . . .. . . . ... . . ... . .... .. 0 ••• 

1895 ........... ..... .... .. . 
1896 . . ... .... .... . 0 • ••• • • 0 • • 0 ••• • • •••• •• 

1897 .. ... .. .. .. .... . .. .. 
1898* ....... . ... . . .. . .... ........ . 
1899*.... . . . . . . . .. . . .. ..... . 0 •• • • 

1900* . . ... . . . 
1901* ........... . ...... .. 
Hl0'2* ........ o ••••• • • 

Ul03* ...... . ...... . . . o •• • ••• •••• • • 

Value. 

S28,18G 
22,6UG 
24,185 
28,769 
28,176 
29,982 
18,564 
28,4R3 
23,567 
21,672 
12,579 
16,723 
19,139 
18,807 
25,588 
23,288 
42,128 
2!1,130 
24,489 
27,659 

* Including stone for the manufacture qf grindstones. 

Exports. 
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TABLE 3. 

ABRASIVE MATERIALS. 

IMPORTS OF GRINDSTONES. 

Fiscal Year. Duty. 

1880 ... . •.• .. .. . . .... . ... . .. .. . .... . ... . 
1881 . . .• . ... ..... ... ...... .. 
1882 ........ ... . .. . .... . 
1883 ... . . ............ . ....... . .. . . . . 
1884 . ...... .. . . ... .. ..... . . . ... .... .. 
1885 . .................. ... .... .. .. .. 
1886 ... ... ......... . ....... . . . ... . . ... . 
1887 .. ..... . . .. ...... . ..... . . , . . .... . . 

im:::::~:::::.::::: :: :::::: : : : ::::::::: 
1891.. ........ ' .... ... . .. 1 . . . ...... . 
18!12 ........... . 
1893 .......... .. .. 
1894 . . .. . ..... .. . ... . .. ..... ' ... . 
1895 ... ..... ... . . ........ ........ . .. 
1896.... .. ........ . .. .. . .. .. 
1897...... .. . .. .. ...... . 
1898 ...... .. ................. . .. .. .. .. 
1899. ' . . .. . .... . ... .. . . . ..... . . . . ...• 

Tons. 

1,044 
1,359 
2,098 
2,108 
2,074 
1,148 

964 
1,:109 
1,721 
2,116 
1,567 
1,381 
1,484 
1,682 
1,918 
1,770 
1,862 
1,521 

1900 .. . . ... . .... . . .. . .. ...... ... ....... . ..... . 
1901 .. .... . . . ... .. . . . . ...... . 
1902 ... . 

{

Grindstones not mounted 

1903 :tnrl no.t !"ss than 36 
mches m d1ameter. . . . . 15 p .c. 

Grindstones N.E.S.... .. 25 p.c. 

Value. 

$11,714 
16,895 
30,654 
31,456 
31),471 
16,065 
12,803 
14,815 
18,263 
25,564 
20,569 
16,fl!ll 
19,761 
20,987 
24,42fi 
22,834 
26,561 
2fi,547 
22,217 
27,476 
34,382 
39,068 
40,838 

44,998 
8,390 

5:!,388 

A list of operators engaged in quarrying is as follows:-

NovA SCOTIA-

The Atlantic Grindstone Company, Lower Cove, Cumberland county. 
J. W. Sutherland, Quarry island, Woodbourne, Pictou county. 

NEW BRUNSWICK-· 

Henry Tower, Lower Rockport, W estmoreland county. 
H. C. Read, Sackville, W estmoreland county. 
A . D. Richard, Dorchester, W estmoreland county. 
W. B. Deacon, Shediac, W estmoreland county. 
C. E. Fish, Newcastle, Northumberland county. 
J. B. Read, Stonehaven, Gloucester county. 
1\Iessrs. Lombard and Company, Clifton, Gloucester county, and 

Boston, Mass. 
R. W. Knowles, Clifton, Glouce~ter county. 
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Corundum.-The shipments of corundum and corundum ore in 1903 ABRAsrvK 
. MA'l'ERIAL. 

reached a total of 970 tons; valued at $80,180, compnsed of refined 
corundum 703 tons, valued at $77,510 and 267 tons of corundum ore Corundum. 

valued at $2,670. The ore was shipped to and milled in the United 
States. 

Statistics of production since 1900 are as follows :-

1900 grain corundum . .. .. . •.. . .. ... .. ..... 

Quantity. 

3 tons. 
444 

Value. 

s 300 
53,115 
84,465 
80,180 

1901 . " " " " " " . . " 
1902 768 
1903 and corundum ore ... . .. 970 

The Canada Corundum Company operated the Craig mine in the 
township of Raglan, Renfrew county, during the whole year, employ
ing about 170 men. They have a large, well equipped mill, operated 
by both steam and waterpower for concentrating the ore and grading 
the grain corundum. The output of this company for the past three 
years has been as follows :- · 

Corundum-bearing rock, 
treated .. . . . .. . .. .... 

Grain corundum, graded . 

Grain corundum sold in 
Canada ......... . ..... 

Grain corundum export-
ed to England ........ 

Grain corundum export-
ed to United States . . . 

Grain corundum export-
ed to Europe .. .. .... . 

Total sales .. .. .. . . . . 

1901. 1902. 1903. 

4,134 tons. 7,996 tons. 8,877 tons. 
868,590 lbs. 1,611,200 lbs. 1,678,83:! lbs. 

171,537 lbs. 211,887 lbs. 169,0111 bs. 

"l 
20,331 " 176,342 

"J 1,236,695 lbs. 576,402 " 784,947 

5,320 " 362,554 " - -- --- - --
773,590 1,535,730 1,405,706 

Dr. Barlow of the Survey staff visited the Craig mine and mill in 
November, and describes the new mill, etc., as follows:-

"This mill will be able to handle between 200 and 300 tons of ore 
a day with an output of twenty or twenty five tons of cleaned and 
graded corundum. The'buildings are placed near eastern extremity of 
the hill on which the mines are situated, the upper floors being 
approached by an easy down grade from the openings. A tramway 
has been built from the mill to a wharf situated on the main channel 
of the York river, thus affording the much needed shipping facilities. 
Most of the side of the hill on which the main openings are situated 
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has been cleared of trees and shrubs and subdivided by a surveyor 
into lOO feet squares, the corners being marked by stakes suitably 
inscribed. Series of levels have been run for the purpose of making a 
contour map of this part of the property. In addition, a competent 
geologist has Leen employed tracing out and mapping the various out· 
crops occurring in these squares, making notes in regard to any pecu
liarities of composition and especially of the presence and relative 
abundance of corundum. In places, considerable stripping has been 
done, which has greatly assisted both the geologist and the miner in 
their work. It is intended that a detailed geological map showing 
contours will be prepared, which will no doubt be of immense assist
ance in laying out plans for future extension of mining operations."* 

It may be mentioned here that Dr. Barlow has in preparation a 
special report on the subject of corundum, which it is expected will 
shortly be ready for publication. 

The Ontario Corundum Company of Boston has been opening up 
the Burgess mine, in the township of Carlow, and have established 
works at New Carlow. In the meantime, they have been shipping 
ore to the United States to be milled. 

The Corundum Refiners Limited was organized during the year 
for working the corundum ores and a large area of corundum lands in 
the township of Raglan is said to have been secured, while plans have 
been formed for the erection of a large plant at Palmer rapids. 

The average price of refined corundum realized at th«:> mill in 190:3 
was about 5~ cents per pound. The price of corundum in wholesale 
lots at New York was in December 1903 as under. 

North Carolina corundum... . .. ... 7 cents to 10 cents per pound. 
Chester, Mass. . . . . . . . . . . . . . . . . . . . . 4~ 5 
Barry bay, Ontario. . .. . . . . . . . . . . . 'i~ 9! 
::\Iontana car lots f. o.b. Chicago . . . . . 7 

These prices were, practically, subject to no variation throughout 
the year. 

·> Summary report of the Geol. Sur. of Can., 1903, p. 132. 
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ABHASl\'" 
!IL\'l'EHI.-'. 1 •. 

)!POHT:> ()[.' BUI-IHSTO:\'E:5. 
Bn hr" t 

--- -----------,---- - ----, Import• .. 

I 
Fisc:.! Y par. Value. I Fiscal Year. Value. 

- - -·--.1--!l- -- - -------
1880...... . . . . . . . . . . . . . .' 12,o4n I' 1892 . . . . . . . . ....... ·. . s 1,464 
1881.. . . .. .. . ·j' 6,337 I 1893. . . . . . . . . . . . .. 

1 

:~,552 
1882. . . . . . . . . . . 15,143 1894. . . . . . . . . . . . . . . . . 3, 02[) 
1883. .. ... .. . . .... 13,242 1895... . . . . . . . . . . . . . . . . . 2,172 
1884 . . . . . . . . . . . . . . . . . . . . 5, 365 18!!6. . . . . . . . . . . . . . . . . . 2, 049 
1885. . . . . . . . . . . . . . . . . . . . . 4,517 1897.. . ..... . . . .. . . ... . ·I 1,s2• 
1886 ... ' ..... 4,062 1898 . .. .' ' . .. ' .. . . . . .. 1,813 
1887.. . .. .. .. .. .. . 3,545 189ll. . . .. . . .. .. .. .. . .. . . 1,75fl 
1888 .. .... .. .. ... .. .. .. . 4,753 HlOO .. .. . .. .. .. .. .. 1,546 
1889 .. ...... . . .. .. .. . .. i\,465 1901.. ...... .... .. 5, 762 
1il90 . . ' .. . . .. . . . . . ' 2,506 1!102 . . . ....... ' 2,5ii!J 
1891. . . . ' . 2, 089 1!)03" .... . . ' 586 

'' Buhrstom'" in blocks, rough or ~Cnnlftnufactured, not hound up or prepared 
for binding into mi ll- stones. D uty free. 

TABLE 5. 

ABBASIVE J\lATEHJ.\ I.S. 

l!IPOI\TS OF E3IERY. 

I . . Emer l\Hrs. of I 1'•=1 y,~. ,Y· E~;.''Y· 

1885 . . . .. .. . .. ' . .. ' . . . . . . 8 5,06fl $ 4,920 
1886 . . ' . . . . . . . . . . . . . . . . . . 11,877 5,832 
1887 .. ' ' . .. . . . . . . . . ' . . . ' 12,023 4,598 
1888........ . .. .. .. . .. .. 15,67-! 4,001 
1889 .. .... .. .. .. .. .. .. . 13,565 3,948 
18(}0 .. . .. .. . . .. . . . .. .. .. 16,922 5,31::! 
18!11............... .. .. .. 16,179 11,665 
1892 .. .. ...... .. .. .. .. ' 17,782 6, 492 
1893 .. .. . . ... ... .. .. ..... 

1 

17,762 5,606 
1894.... . .. . ... . . ..... . ' 14,433 2,223 
1895 . . .... . ...... . ' . . . ' . 14,569 7,775 
1896........ .. . .. . 16,287 I 11,91:1 
1897.. ... . .. . .... . . . 16,318 t 11,231 
1898 .. . . . . . . . . 17,661 15,478 
1R!J9 ... . 21,454 

1 
22,343 

HJOO . . . .. . .. . . . .. . . . . . . HJ,312 25,615 
1901 . . . . . . . . . . . . . . . .. . . . . w,:n1 ' 22,100 
HJ02 14,476 2;,,S!J::! 
1903 18,058 22,177 I 

-----
a Emery in bulk, crushed or ground. Duty free. 
I, Emery "·heels aud manufacture; of emery. Duty 2,j p.c. 

16-s-2 
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T ABLE 6. 

A BRASI V;: JY[A'l'E lUA LS. 

h lPORTS o;· Pu~HCE S 'l'ONE. 

------- - --------

J.'isc·al year. 

1885 ... . . . . . ' . . . . .. . .. . . .. . . . . . . 
1886 . .... . . . . . . . . . . . .. . .. . ... .. .. . . . . . ... . . . 
188i . . . . . . ... .. . . . . .. . . . .. . . . . .. . . . . . . . . . . .. . . 
1888 .. . ................ ....... .. ... . ...... .. 
1889 . . .. . . . .. .. . . . . . . . . ...... .. . ... . . . .. . . .. . 

~!~~:: : .: :::::::::::. ::: ::::: :::::::::: ::::::::I 
1893. .. .. . .... .. . .. .. .. . . .. .. . .. . .. ....... J 

!i!i~ : ~ ~ : : . ~ ~ . : ~ . ~ ~ : .. ~ ~ ~ ; . ~ . : . : : ~ ~ : ; : : : ~ : : : : : ! 
1898 . . . ... .. . . . • .. . . . . .. .. . . . ..... . . . .. .. . . 
18fl9 . .. . . . . . . .. . . . . .. . .... .. . . 
1900 ... . . . . . .. . .. . ........ . . . . ... . . . ... . . .. .. . 
19Gl. . .. .. . . . . . . . . . . . . .. .. . . ... . . . . . . .. . . . . . 
1902 . .. .. .. . .. .. . . . . .... ... . . . . . . ... . . . . . . . . . 

"Ul03 . . . . .. . .. . . . • . . . . . . . . . . .. . . . . .... . .... 

;;. Pumice and pnmice stone, ground or ungrouncl. 

A SBESTUS. 

Value. 

s 9,384 I 
2,i77 I 

3,594 I 
2,890 
3,232 
3,003 
3,696 
3,282 
3, 798 
4,160 I 
3,609 
::1,121 I 
2,903 
3,829 
B,973 
i'i,604 
5,516 
7,254 
G,lii2 

Duty ft·ee. 

The production of asbestus in Canada iu 1903 was, as mual, derived 
from the chrysotile veins found in t he serpentine areas of the 
E astem Townships, province of Quebec, more particul arly from the 
distri cts about Black L'lke, Thetford, Danville and East Broughton . 

The quantity produced and sold in 1903 amounted to :1 1,129 tons 
of a~bestus valued at $91 5,888 and 10,548 tons of asbestic, valued at 
$13,869 : or a total product of 41,677 tons valued at $92!),757. Com
pared 'with the output of the previous year, an increase of a little over 
1,000 tons is shown, while the total value shows a decrease of $21 8,-
562. This falling off in value is dufl to a smaller production of the 
higher grade ma terial, and an increased production of the lower, since 
prices have been well maintained during t he year. This· conclusion is 
in fact bom e out by t he sta tist ics of product ion pu b l i~h ed by l\1 r . 
Obalski, inspector of mines for Quebec, in his A nnual Heport. 
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Mr. Obalski reports the production in 1902 and 1903 as follows :- A sBESTUs . 

Grad& of product. 

1st class crude . . . . . . . 
2nd 
Fibre . .. .. . .... . . .. ... .. ..... . 
Paper stock. . . . . . . . .. . . .... . ... . . . . 

Asbestic . . ... . . .... . .. .. . 

1902. 

1,31!) tons. 
3,131 

15,502 
10,682 

30,62-1 
9,764 

40,398 

1903. 

930 tons. 
2,354 
9,650 

16,327 

29,261 
9,90o 

39,167 

According to direct returns received by the Department, the pro
duction and sales in 1903 in detail were as follows:-

C1·ude mineral ....... . . . . . .. . . .. ... . 
Mill stock ........ ... . . .. . . 
Asbest ic ... 

• 

Quantity. 

3,134 tons. 
27,905 
10,548 

41,677 

Valuf.. 

s 361,867 
554,021 
13,869 

929,757 

More than 1,000 men were employed in the mines and over 300 in 
the mills, and the total wages paid, exceeded $418,000. 

Statistics of production, exports and imports, are given m tables 1, 
2, 3 and 4 following : 

Little or no asbestus is manufactured in Canada ; the greater part 
-of the output is exported to the United States, and the imports are 
-composed entirely of manufactured asbestus goods. 

lG-s-2~ 
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'i'A BLB 1. 

A:-;BE:-;'['t;:-;, 

PHODUUTJ0~.-1SU6 TO 1!J08. 

1896- -Asbestus 
Asbestic . .. . .. . . .. .. . . . 

1897- Asbestns. 
Asbest ic ... 

18!:18,-As be.>tns .. . . .. . 
Asbestic . . . . . .. . . 

189!l - Asbestu., .. . . ... . ... . .. . . . . 
A sbesti c . . 

1900-Asbestus. 
Asbestic . . 

V a lue. 

10,8!J2 s 423,00() s 
1,358 6, 790 

12,250 s 429,85() s 

An:·rage 
Value 

per ton. 

38 .84 
5. 00 

35 .0!1 

. . 13,202 1$ 399,528 $ 30. 26 . ·I 17,240 45,840 2 .66 
--------- - ·----

1 

30,4-12 8 445, :~68 S H. G3 
---- ---. -- ------

. .. 1G,124 S 415,131 S 2fl . .J.G 

. .. 1 7, G6:I. 16,066 2 .10 
- ·--- ----- ----- - -

2:~. 785 s 4!11, 197 8 20. 65 

17,7fl0 S 4US,H35

1

S 2H.S4 
7,74G 17,214 2 .22 

----- --- - -----
25,536 s 485,849 s 19 .03 I 

1

- ---. -,--

. . . .. •. 2l ,li21 s 729,8t-\li I" 33 .i G 
. . . . . . 7,520 18,645 2.4li 

I 2n,i41 's 748,431 Is - · :!:3.Gs 

:
1
' 1!l01 - AsLestn., 

A>'hestic. 
. . . . . . . . . 32,S!l2 S 1,2-IR,G·l5 S 37.!lil I! 

.. .. ....... .. , 'i,:l2:3 11,114 l. ii2 

1!l02- A,he:-; tu, . . . . . . . . . . . . .. 
Asbestic . 

,--------, ~217 B1,259,7-'i9

1

,:;_· 31. :{2 

30,2HI 8 1,121i,GS8 S !'ll. 2i-\ ! 
. -~1!J'i ~,6311---= 1:! 

~-~~·8..:048, :{]9 __ 2-~. 4 1 I 
l!J03- Asbestn> . 1 31, 1 2~ SH1 :),8~8 :!!l. -1:! 

Asbestic. .. .. 1_~_0,_5_48 ___ 13_,R_'Ii_!J. ___ 1_._:31_ 

-11 ,l i/ 7 2:J. :n 
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ASIJE:~'l't:~ . 

PRODUC'l'IOK, ETC.-1880 TO 1895. 

Calendar Year. 

1880 ...... ... . .... . .. 
1881. .... . . .. . · · ··· I 
1882 ..... ' ......... . 
1883 . . . . 
1884 ... 
1885 .. ..... .. 
1886 . ..... . . .... ... 
1887 ..... . .. ..... . . 
1888 .... . . . . .. . .... . . 
1889 ....... .. .... . . .. 
1890 .. .. . . ........... 
1891. . .. .. .... ...... 
1892. 
1893 .... . .. .. 
189-1. 
1895 . . 

Calendar Year. 

Tons 
(2,000 lbs. ) 

380 
540 
810 
955 

1,141 
2,440 
3,458 
4,619 
4,404 
6,113 
9,860 
9,279 
6,082 
6,331 
7,630 
8,756 

l'HODUC'l'IOl\. 

Value. 

24,700 
35,100 
52,650 
68,750 
75,097 

142,441 
206,251 
226,976 
255,007 
426,554 

1,260,240 
!Hl9,878 
390,462 
310,156 
420,825 
368,175 

TABLE 3. 

ASB~~STI.JS . 

EXPOH'I:S. 

Average 
value 

per ton . 

8 cts. 

65.00 
65 .00 
65 .00 
71.98 
65.80 
58 .37 
59.64 
49.14 
57.90 
69.77 

127. 81 
107.75 
64.19 
49 .02 
55.15 
42.05 

Exports, 
Avemge 

value 
per ton. 

. · cts. 

"l 0: • 

~§ 
I j ·z 

'"' ~ UJ :::::; 

I 1:5 
0;... 
o.o. 

I "' ) ~~ 
63.25 
70.56 
64.44 
75.52 
70.07 
69.35 
57.24 
59.82 
56.66 

Tons. Value, 
A,·erage 

value 
per ton. 

1 1892. ~~~=~-.. -. --5,380 8373,103 ,--S-6!l.35 
I 1893............ " I 5,!JJ7 338,707 I 57.24 

Ui94 .. . . . . . . . . . . . . . . . . . 7,987 477,837 59.82 
I 1895.......... . ... . . . . 7,442 421,690 56.66 

1896........ . . . . . . . . . . 11,842 567,967 4i.fiG 
I 1897 . . . . Hi,570 473,274 30.40 
1 1.8!18..... . . . . . . . . . . . . 1i\,3·1G 494,012 R2.Hl 
I 1 S9!l.... . . . . . . . . . . . . . . . . 17,883 473,148 2G.4G 

1!l00 . .. . . . . . . . . . . . . . 16,993 693,105 39 61 
I 1~101.... 32,26!1 1,069,918 33.16 I 
1

1902 . .. . . . .. . 31,074 995,071 32.02- · 
Hl03.... 31,7811 891,033 28 .04 

- - ·- . - --·- -

21 s 

ASBES'L'US. 

Production. 

l£xports. 



AsB~:s<rus. 

Imports. 
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TABLE -l. 

A~BES'l'US. 

IMPORTS. 

F iscal Y ear. V alue. :I Fi;cal year. I Value. ~~ 
------------- --------- -- ·----

18H5 ..... . .. ... . ...... ... . 
1886 . ........ . ....... .. . . . 
1887 ................... ' 
1888 .......... .. ..... ' .. . 
1889 .. ... ..... . . . ... ' ' .. -
1890 .. ................ ' 
1891. ............ . ..... . 
1892 ..... ... .... . . .. .. . .. 
1893 .. . ........ . 
1894 .. .. . ... . . . . ' .. . ... . . . 

8 674 
6,831 I 

7,836 I 
8, ~93 . 
9,943 

13,250 
13,298 
14,090 
19,181 
20,021 

1895 ...... . . .... . 
1896 ..... .. .. ...... .... . . 
1897 ................ .. .. 
1898 .... ..... .. ....... . . . 
~~~- . ··· •· · · ··· · · · · 
1900 ... ... . . . . . .. . .. .. ...• 
1901. . .. .. . ... .......... . 
1902 . .... . . . . . . ...... . . 

' 1903 . ... ... . . .. .... . ..... . 

8 26,094 
23,900 
19,032 
26,389 
32.607 
43;455 
50,829 
52,464 
75, 465 

"Asbestus in any form other than crude, and all manufactures of. Duty 25 p.c. 

Details concerning the development of individual properties can 
best be obtained from the Provincial Mines Report, though it may be 
mentioned that the Walsh and Mulvcna mine of Broughton was 
reopened by the Quebec Asbestus Company, and the erection of a mill 
was commenced. The American Asbestus Company Limited acquired 
a number of properties, including the old Murphy mine in Coleraine 
and also began the erection of a large mill and office, dwellings and 
tramway. Electric power, supplied by the St. Francis Hydraulic 
Company is to be used, supplemented by a steam plant. 

The general condit-ion of ~he industry has been described by Dr. 
Ells in a special bulletin on asbestus as follows :-

"Within the last twelve years the general aspect of the mining 
towns of Black Lake and Thetford ha~ gt·eatly changed. At all the 
mines which are still carried on by the system of open quarry work, 
cable-det·ricks, steam trams and an elaborate sy:otem of milling plant 
for the separation of fibre, have been installed, so that the lower grades 
of rock which, forme;·ly, were partly treated by hand-cobbing and 
produced in this way a certain amount of No. 3 graJe fibre, are readily 
and economically handled. The grades Nos. 1 and 2 are still extracted 
by hand cobbing, as crude. The villages are supplied with good watet·, 
brought in by gravity · from lakes several miles di~tant ; streets are 
well laid out and electric lighting hi1s been installed. 

"The milling process is largely automatic throughout. After the 
rock suitable for hanJ cobbing is extracted, the bulk of the output is 
run to the mills by steam trams, and the rough material passes at once 
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to a Blake crusher, generally of two dimensions, where it is sized for Asm;sTu ~. 

the rolls. In the King Bros. mills, these are corrugated and the rock 
from the crusher goes directly through the rolls from which it passes 
to a series of cyclones that reduce the rock to powder and separate the 
contained fibre. Exhausts are provided by which the greater part of 
this is removed and the materia; from cyclone passes on to a set of 
shaking screens of different sized mesh by which the fiberized material 
is separated ready for bagging. Boys at·e stationed at points to 
regulate the supply of the material along the conveying belts. The 
bottom of the mine holds a considerable amount of broken fibre, 
generally wet and dirty and this before going through the mill is put 
through a drying cylinder set at an angle of about five degrees and 
revolving slowly, by which the moisture is readily extract.ed. At 
present the motive power in all the mills is steam. 

"While the general principle in all these mills is practically the same, 
scarcely two are built on precisely the same plan. In some, the rolls 
are discarded, and other points of difference are seen depending upon 
the conditions at different mines. The extraction of the fibre is suc
cessfully accomplished at all the mines, and a large amount of the rock 
output, which formerly would have gone to the dump as wastfl 
material, is now profitably utilized. At the present time at Black 
Lake, with the exception of Mr. Johnson's new mine, and that of the 
American Asbestus Company which is 8till in the development stage, 
the greater p01·tion of the output in this district is sent to the mill 
and the production of crude asbestus which, at one time, formed an 
important part of the output of this place, has in consequence la rgely 
fallen off.* " 

Following is a list of firms engaged in mining asbestus : 

Bell's Asbestus Co. Ltd.-
Gep. R. Smith, Mgr .... . ... Thetford Mines, Que. 

King Bros.-B. Bennett, Mgl'. . " " " 
Johnson's Co ........ ·.... . . . . " " 
Beaver Asbestus Co., Ltd.-

C. H. Van Nostrand, Sec'y .. 220 Broadway, New York. 
Standard Asbestus Co., Ltd.-

R. T. Hopper & Co. . . ..... Montreal, (~ue. 
Manhattan Asbestus Co ...... . Black Lake, Que. 
Glasgow and Montreal Asbestus 

Co .. . . . ....... . ......... '' " " 

" :.Iineral Resource~ of Canada, Bulletin on Asbestus, 1903. 
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-'-~ BF:S'IT~. Canadian Asbestus Co.-

C HHOmTK 

1'roduction. 

B. l\'Iat·cme St:c'y .. . , .. ... .. Montreal, Que. 
Union Asbestus Mine .. . . .... . Black Lake, Que. 
Black Lake Chrome &: Asbestus 

Uo . ..... .. ... . ... . ...... li24 Notre Dame St., Montreal. 
J ames Reed M.D . . .......... . Reedsdale, Que. 
American Asbestus Co. Ltd . . , ·.Black Lake, Que. 
Asbestus and Ashes t ic Co., Ltd. Danville, Que. 
Quebec Asbestus Co ... . . ..... Sherbrooke, Que. 
Broughton Asbestus Co . . . , .. , East Broughton Sta., Que. 
Brompton Lake Asbestus Co.-

B. Greenshields ... ..... . ... Montreal, Que. 
Ottawa A sbestus .:\'l ining Cu ... Ottawa, Ont. 

CHROl\1ITE. "· 

N ea.r1y four times as much chrome ore was produced and sold in 
1903, as during the previous year, the output being 3,509 tons valued 
at $51,1:29 as compared with 900 tons valued at ~13, 000 in 1902. 
Since 1894, t here as been produced fr-om the Canadian mines over 
21,000 tons. 

Production and exports are shown in tables l a.nd ~ following:-

'l'A BI.E 1. 

C HIIO)ll'l'E . 

.Axx t:M. PRODt:CT fUI'. 

- ------------~------------~----~ 

'l'u ll'. ! Ave;·age 
1 Calendar Y ear. (2 OOU lb,. •I pnce Va lue. 

' • 1 per ton. - - ----·--j- -- - -
' i B cts S 

1886 .... . . . . . . . . . . . . * 60 I 15 75 !'145 
1887 ' . . . . ... . ' ' . . . 38 15 00 . 510 
1888 to 18!.)3. no output 
189-! . . .. .. . .. . .. 1,000 

' 1895.. ................. .... 3,177 

) 

1896 . . . .. .. .. . .. . .... ' ... . '. 2,:l42 
. 1.897.. .. .. .. . .. .. . .. .. .. .. .. 2,637 

l.89:< . .... . . ..... .. ' . . .... ' . . "2, 021 
l 8!.JH.. .. .. .. . .. .. .. • .. . .. . .. 2,010 
i.900... . . ..•. ' .. .. . . . . . . . . . 2,:135 
1901. ' .' . .. . .. . . ... ..... ... -I 1,27-1 
1902 .. .... ... .. .. . .. ... .. . I !lOO 
1903 ... .. .. .. .. .. . . .. .. 3,50!) 

* Railway shiplllen ts. 

20 (-0 
13 00 
11 53 
12 31 
12 00 
10 86 
11 fiG 
13 14 
1-1 -1-1 
14 ii7 

20,000 
41,300 
27,00-! I 
32,474 
2-!,252 I 

21 ,8-!2 
27,000 
16,7-1-! 
13,000 
51,129 



1XG .. \LL i SECTIO~ Ok' l\JINES 

TA !lLK 2. 

CHHOlllT~:. 

ExPOB'I'~ . 

Calenda r Y ear . I Tons. 
I 

V nine. 

:------ --1-----
1 I 

1895 ................ . . ·I 2,908 s 42,23G I 

.. . ... . . 1 

. . .... ....... , 

1896 . ... . 

1S!l'i 

18!)8 

189!) . .... .... . 
.... ···· I 

1!100 ..... • . . 

1901 

1!l02. 

Hl03 .. . ... . ... , 

2,100 

1,fi83 

1,509 1 

3&81 
2,25!1 

HO 

1,013 

:n,4n 

:l6,25-l 

20,783 

~ 1!1,876 

8,25!) 

25, H-l 

7,53i3 

20,524 

25 s 

Only four firms were actively engaged in the production of chrome 
ore in 1903, the most important operations being carried on by the 
Black Lake Chrome and Asbestus Company of Montreal. This com
pany has in operation fot· the utilizing of the low grade ores, con
centrating stamp mills, compritiing in all 3!5 stamps. The low grade 
ores are economically handled, and t he resulLing product l'uns 50 per 
cent to 54 per cent Cr 2 0,; and the output of concentrates is about 
twenty-five long tons per day. The crude ore grades 40 per cent to 
49 per cent Or 2 0 3 , though specin1Pns have been tested running as high 
as 54·15 per cent. The concentrates grade very evenly n.nd are in 
dema nd fot· ferm chrome and chemical manufactures. The low grade 
ore is sold to large American steel companies in Pittsbul'g and else
whel'e, and used as furnace lining. 

The prices vary from $15 to $ 18 per ton, for ore running 50 per 
. cent chromium sesquioxide (Cr"O,J 

That there ha~ been an increa-;ing demand for chrome ore in the 
U nited States, is exemplified in the imports of the mineral into that 

"A special report on chromitP or.-s in Canacb h.cs been prepared by 1\Ir .. r. 
Obabki , Inspector of 1\{ines for the pro,·incP of (luebec, ;\ncl "'ill be found in hi s 
,umualn· port on tlw ,,,ini ng opt•J';\t ion" in that prm·incP for 1902. 

C HHOUI 'l'E. 

Exports. 
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country these having grown from 5,230 long tons in 1895 to 39,57(} 
long tons in 1902. 

The greater part of the chromite used in the United States is
obtained from the deposits of Asiatic Tmkey, and is brought directly 
to this continent by steamer. The ores usually carry from 50 to 52· 
per cent of chromic oxide. 

Considering this demand, in conjunction with the comparati\•ely 
small pt·oduction in the United States in recent years (less than 2,00(}· 
tons since l896), morP. attention might perhaps be profitably paid t o
our Canadian deposits. 

Following iR a list of the prin'}ipal companies interested m the· 
mining of chromite in Canada. 

Black Lake Chf.ome and Asbestus 
Company ...... ........ ...... Black Lake, Que. 

Coleraine Chrome Company, 'vV. H. 
Lambly .. ...... .. _. .. . . ...... Inverness, Que. 

Thetford Chrome Company ...... Thetford Mines, Que. 
::\Iontreal Chrome Iron Company, 

H. Leonard ...... . . . ... . ..... D'Israeli, Que. 
American Chro•ue Company ..... . Black Lake, Que. 
L. A. Carrier &- Co . . . . . . . . . . . Quebec. 
Messrs. King Bros . .. ..... . .... . Thetford .\1 incs, Que. 

COAL. 

The total production Of coal in Canada in 1903 was 7,643,999 tons 
(of 2,000 lbs.) valued at $15,095,423, as compared with 7,193,142 
ton~ V<tlued at $14.4 78,181 in 1902, showing an increase of production 
of 450,857 tuns or 6 · 27 per cent in quantity and $617,24-2 or 4 · 26. 
in total value. 

The Canadian output is nearly all bituminous and lignite; only Ill 

very small quantity of anthracite is being mined in the Cascade Coal. 
basin, Alberta, N. W. T. Hitherto the .mining of anthracite coal has.. 
been confined to the mine situated at Anthracite on the main line o£ 
the Canadian Pacific Railway, but during the past year the Canadian• 
Pacific Rail way mining department ha> been opening up and develop
ing an important anthracite property at Banff, and extensive ship
ments of this coal are expected in the near future. 
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Statistics of production are given in tables l, 2 and 3 following :- CoAL. 

TABLE 1. 

CoAT, 

PHOJJUCTr0:-1 BY PHOVlNCES, 1!101, 1!J02 and 190:3. 

1!!01. 1902. 1003. 

Province. 

'fons. Value. Tons. Value. Tons. Valu". 

s. 
IN ova Scotia... . . 4,15S,OG8

1 

6,496,982 5,161,316 9,216,G36 5,653,338 10,095,24G 

~ British Columbia-1 1,!i60,515 -1,447,8. 09~ ~~ 1,534,902

1

4,111,344 1,3.G0,216- 3,643,-134

1

. 

North-westTerri- I 
tories including 

39
l,l"L" 

Yukon........ '"' 1,008,911

1 

478,129 1,110,521 lil4,44t> l 1,316,1431 

New Brunswick. 17,630 51,857 18,795 3!J,680 16,000! 40,0001 

Total....... 6,22~~~521~2,005,5G5 ~~l!J3, 142 14,478,181 7,G43,!l991 lli~095,423 1 

TABLE 2. 

COA L. 

Pnonucno:-~. CmrPAIUSON m· l!l02 AND J.!l03. 

JNCHE.~ SE OH DECBEASE. 

Province. 

Tons. Per cent. Value. Per cent. 

I K ova S~oti't-.. -.-. --~~--.-. ~--i- -192,022 --~03 --;:,,010 ~-- U 53 

I British Columbia ........... d 17-1,686 cl 11'38 d 4G7,910 d 11'38 

North-we>t Terri tories includ-
ing Yukon ......... . . 

New Brunswick ............ . 

Dominion .. . 

i Increase. cl Decrease. 

·i 136,316 ' i 
cl 2,7!l5 cl 

28'51 
14'87 

----1---·-
i -150,857 6'21 

206,222 
320 

lil7,2-12 

18'57 
·SI 

Production. 
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Calendar 
Year. 

-----

1886 .. 
1887 ..... 
1888 ..... 
1889. 
1890 ..... 
18!H .. ... 
1892 .... 
1893 . ... 
1894. 
18!l5 ..... 
1896 ... .. 
1897 ..... 
1898 ..... 
1899 ..... 
1900 ..... 
1901. .. .. 
1(102. 
1003. 

GEOLOGICAL SURVEY 0~' CANADA 

COAL. 

Tons. Valne. 

------ --

2,1Hi,653 ! $3,739,8-10 
2,429,330 4,388,206 
2,602,552 4,674,140 
2,658,303 1 4,894,287 
3,084,682 5,676,247 
3,577,74() 7,01!),425 
3,287,745 6,36:3,757 
3, 783,499 7,359,080 
3,847,070 7,429,41)8 
3,478,344 ll,73i.J,153 
3, 745,716 7,226,462 
3,786,107 7,303,597 
4,172,582 8,222,878 
4,925,051 10,283,4()7 
5,608,666 13,2!)0,429 
6,227,352 12,005,565 
7,193,142 14,478,181 
7,643,9()9 15,095,42:~ 

!\verage I Increase (i} Incr. (i} 
... or or 

Value ! Decrease (cl) Deer. (d) 
per Ton . in 'L'ounage. per cent. 

-----------
I 

$1 77 1 ..... . . ·.;. i4:S I 1 81 312,677 
1 80 173,222 ·i 7'1 
1 84 55,751 i 2"1 
1 K4 426,379 i 16'0 
1 !16 i 493,067 i 16"0 
1 !14 d ~90,004 d 8'1 
1 !15 i 4()5, 754 i 15'1 
1 !13 ·i 63,571 i 1•7 
1 94 d 368,726 d !) · (j 

1 93 261,372 i 7•7 
1 ()3 40,391 i 1'1 
1 97 386,475 i 10"2 
2 09 i 752,46!) i 18 0 
2 37 683,615 i 13.(1 
1 93 618,686 i .11'04 
2 01 965,790 i 15 '51 
1 H; 450,857 i li 27 1 

The percentage of production to be credited to the several provinces 
at Yarious periods since 1874 is shown in the following table:-

P ro vine.-. 187 !. 11880. UlDO. ~ 1898. 1Sfl!l. 1!100. 1901. HJ02._1 1fl03. / 

-------~~~~:~~-::~~~~~~· 
No' a Scotia. . . . !11 79 71 u1'4 63'() 114'11 li6 8 71 8 74'0 
British Colu•nbia.. . 8 20 25 1 30 3 2!1 0 28·() 25'7 2t·3 ~ 17·8 
Northwest Ter-l 

ri torie• . . . . . . J.. .... . . .... 4 s ·3 7 1 6·5 G·5 u·fl s ·2 
Kew Brunswick 1 I 

From the above it will be seen tha.t since 1898, despite the large 
production resulting from the opening up of the Crows Nest Pass 
mines, the output from British Columbia has not increased as rapidly 
as in the older province of Nova Scotia where the demai)d for coal for 
industrial purposes and for export has during the past few years been 
especially strong. 

Statistics of the exports and imports of coal are given in the follow
ing tables :-
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C ,\LEXJJAH 
YEAH. 

1873 . .. .. 
1874 .... .. . 
1875 . . ..... . . 
1876. 
1877 ..... ... . 
1878 .. 
1879 ... . .... . 
1880 .. 
1881.. .. . .. . 
1882 .. 
1883. 
1884 ......... 
1885. 
1886 ... 
1887. 
188S ..... . .. . 

PHODUCl,: 
OF 

CAXAD.I . 

Tons. 

420.683 
310,988 
250,348 
248,638 
301,31/ 
:327,959 
~06. 648 
432,188 
3(15,382 
H2,68~ 
4~6,811 
474,405 
-127,937 
520,703 
:3SO,!JG5 
588,627 

SECTIO:'< OF ~11:\'ES 

TABLE -1. 

COAL. 

ExPO HT~. 

No-r 
PHODUCE. 

Tons. 

5,403 

G,UEN])AH 
YEAH. 

188!! .. . ... . 
12,859 1890 . . ... . . .. 
14,02U 1891 .. .. 

-1,995 1892 ..... 
4,829 1893 . ... .. . . . 
:),4G8 1894 .. . . 

29 s 

I PRODUCE I N:-
OC' 

I I 
PJWDt:C'R 

-~~:---,m:::.:_ --- - --
Tons. 'rons. 

665,315 89,294 
124,4813 82,534 
!171 ,25!J 77,827 
R23, 733 9~.988 
960,312 102,821 

1,103,694 8!J,'i86 
8,468 189-1 ... . ..... 1 1,0ll,235 96,836 

14,211 189G ......... 1,106,661 116,174 
14,245 1897 . . - ... . .. 986,130 101,848 
37,576 1898 ..... . ... 1,151),029 99,18() 
44,388 1899 . .... 1,2!13,169 101,004 
62,665 1900 ... . ..... 1,787,777 G2,'i'iG 
71,003 1901. 1,573,661 iJ3,8fl4 
78,443 1902. . -. . . I 2,090,268 23,-153 
89.0()8 1903 .... .. .. . 1,954,629 27,13~ 
84,316 

--------------------------------------~-------' 

TAilLE 5 . 

COAL. 

Ji:xPOHTs.- XovA ScO'J.' I,\ ;IXD Bun•JSH Cor.m!ll iA. 

I Nova Scotia. "Briti sh Columbia. 
C:tlendar Year. ~ -- _ ________ ------- _ 

T ons. I Value. · Tons. ValuE>. 

1874~---. . -.---. -. ---~~~~--~ -~ -- 252,124 ~ - -sfi'47,539 i--51,001 s 2i8,180 
1875. . . . . . . . . .... . - .. . . 17!1,1l:!G ' 404,351 I 65,842 356,018 
18/(i . . 126,[>20 ! 263,ii43 116,910 627,754 
1877 . . . . . . . . . . . . . . . . . . 173,3 ·n J 352,453 11R,252 590,263 
18~8 . . 15-I.!H 293,19£ I 16~,73-1 1~98,~'1? 
18, 9.. 113,,-12 203,401 1811,094 r,o8,S-In 
1R8fl . . . lfl'>,55:2

1 

34-1,148 21!1,878 7if>,fl08 
1SSJ... 1!>3,0fn 311,721 1S7,7m nz~.Dii5 
1882 . 2lfl,!l5-1 390,121 179,-'ii'>2 ii2>U37 
1883 1[12, 795 336,088 271,21-1 !l ~li,271 
1S84. . 222,70!) 

1 
430,3:~0 2-lfi,41S 1 !li)],-1-10 

l.S8:i. 11fl,287 :14!J,U50 250,191 1,000,76-! 
1881> 2-!0,-159 H1,fi!J3 274,-lfiG fi60 ,G49 
1887 . 20i ,H41 3!.!0,738 35!i,G~7 1,2(12,552 
1888 lfi5,SG3 3~0 , 115 ·lOfi.O~l 1,G0:), 650 
188() . 186,GOH 3UG,830 470,683 1,!l18,2fi3 
18!10 . 202,387 421i,070 50S,RR2 1,977,191 
1891. . . .. . . . .. . 1!l-!,8G7 417,816 71i7,134 2,95R,G95 
18!.12. 181,547 407,!180 5()(),716 2,317,73-l 
18!13 2113. 1 !JR 410.G9i5 708,228 2,1193,/-17 
1H!J-I 310,271 633,3!18 'i711,43!J 2,8;)5,21G 
18% 2-!1,0!11 534,47!J 728,283 2,G!l2,5f.2 
JR!lfi. . 380.1-l!l 787,270 fi7!1,7!l!J ' 2, i\0~.7ii2 
lR!l~. :>07,12i-i 6'12,754 li30,3H 2.~21,137 
1 R!l' ::lO!l,l.:><: li~!l ,31i3 S1::l,843 2.!1-!8.428 
I R9!1·1· ~5!J,260 R27,!JH 7RI ,R09 2,!l41,36!) 

1------- --
* ::){'("' funt -H(lti.', ta.hlt> l li. i ·S inep ]8fJ!l, I'Xport:-: l,,v provln C ! '~ Ita\·( .. nut hl::'t' l1 pnh-

]i:-.lt( '' l in Tn1dP :111d X:t\'i gat inn l{epm t. 

CoAL 



COA L. 

Imports. 

B itmn inottH 
Co:>l. 

An thracite 
Coal. 

30 s G~:OLOGJCAL SURVEY OF CANADA 

I Fi~c:tl Y ear. 

1880 ... . .... . 
1881.. ....... . 
1882 ...... . .. . 
1883 .. . ... . .. . 
1884 .... . . . ... . 
1885 . . ...... . 
1886 ......... . 
1887 .. .. . . . ... . 
1888 . ... . .. . . 
1889 . . . . ...... . 
1890 . . ... . . .. . 
1891. . .. . . 

Tons. 

457,049 
587,024 
636,374 
911,629 

1,118,615 
1 011 875 

' 930;949 
1,149, 792 
1,21!1,234 
1,248,540 
1,409,282 
1,598,855 

TA BLE G. 

COAL. 

S1,220,761 
1,741,568 
1,992,081 
2,996,198 
3,613,470 
3,197,539 
2,591,554 
3,126,225 
3,451,661 
3,255,171 
:l,5:l8,!l5fl 
4,060,896 1 

Fi8cu.J Y ear. 

1892 . . . . .... . . 
1893 . ... .. .... . 
1894 .. .. .. . ... . 
1895 . . ... . .... . 
1896 ..... . . . 
1897 ...... . . .. . 
1898 .. . . .. .. . . 
1899 .. . .. . 
1!l00 .. 
1901. ..... . . 
1902. . .. . 
1903' ...... . . . 

*Duty, 53c. per ton. 

TAB L E 7. 

COAL. 

brPORTS m · A:-iTHRACI'L'g CoAL. 

I 

I 
i 

Fiscal Y ear. 'Tons. V alue. 

I 
Fiscal Y ear. 

Tons. 

1,615,220 
1,603,154 
1,359,509 
1,444,928 
1,538,489 
1,543,476 
1,684,024 
2,171,358 
2,439,764 
2,516,392 
3,047,392 
3,511,412 

Ton~. 

--·------- ---- - - -- ~-------. 
1880 . .. . . .. . . 516,7:!9 S1,509,960 I 1892 . . . ...... 1,479,106 
1881 .... . .. . 572,092 2,325,937 1893 .. . ..... 1,500,550 
1882 .. . ...... 638,273 2,666,356 [ 1894 .... . ... 1,530,522 
1883. . .. . . . 754,891 3,344,!136 1 18()5. -· · ··· · 1,!04,342 
1884 ....... . . 868,000 3,831,283 18!16 ......... 1,574,355 
1885 . ........ 910,:!24 3,909,844 189/ . . . ...... 1,457,295 
1886. . ...... 995,425 4,028,050 1898 ......... 1,460,701 
188/ ........ . 1,100,165 4,423,062 1899 ... .. .... 1,745,460 
1888 .... . . . . [2,138,627 5,291,875 1900 .. . .. . .. 1,654,401 
1889. ... . ... 1,2fJ1,705 5,199,481 1901 .. . ..... 1,933,283 
1890 .... . .. . 1,201,335 4,595,727 1!)02 . . .. . .... 1,652,451 
18(11 ..... . . 1,399,067 5,224,452 1903* ...... . . 1,456,713 

•·coal a.nthracite, and anthracite coal dust. Duty fn·e. 

I 

Value. 

$4,099,221 
3,967,764 
3 315 094 
3;321;387 
3,299,025 
3,254,217 
3,179,595 
3,691,!146 
4,310,964 
4,956,025 
5,712,058 
7,776,717 

Value. 

----

$5,640,3-!6 
6,355,285 
6,354,040 
5,350,627 
5.667,096 
3,695,168 
5,874,685 
6,490,509 
6,60.2,912 
7, 92:1,~50 
7,021,939 
7,028,664 

I 
I 

rin Taille 7, Imports of Anthracite Coal, a very considerable increase will be 
noticed in 1858 over 1887, an increase of over ninety-four per cent, the falling off again 
in 1889 being quitA as remarkable. The average values per ton for the three years 
1887, 1888 and 1889, were 84.02. a nd 82.47 and S-!.03 respectively. Although a du ty of 
fifty cents ptr ton on anthracite coal was remoYed l\Iay 13, 1887, it is hardly thought 
thi s would account for the changes indicated, and unless some error may pos;, ibly 
ha,·e crept in to the Trade and N arigation R epor t. no explanation is a vailable. 



:JNOALL .] SECTION OF MINES 31 s 

C OAL. 

I)!PO H"l'~ O F C 0 Al. D t:ST. 

>' ;~,; YeO<. I To"". V•l oe. 

--------- ~---- - ---

1880 ... .. ... . . . . . . . . .. I 3,56ii $ 8,877 
1881. . . . . . . . . .. . . . . . . . !l37 6613 
1882. . . . .. . . . . . . . . . . 471 900 
1883. 8,154 10,082 
1884. . . . . . . . . . . 12,782 14,600 
1885 .. . .... . . . . . . . . . . 20,185 20,412 
1886. . . . . . . . . . . . . . . . . . 36,230 36,996 
1887 . .. . .. . . 31,401 33,178 
1888. . . . . . . . . . . . . . . . 28,808 34,730 
188!)... . . . . . . . . . . . . . . . 39,980 47,139 
1890 . . . . . . . . . . . . . . . . . . 53,104 29,818 
1891. . . . . . . . . . . . . . . . . 60, 127 ;)(), 130 
1892...... . . .. . . . . . . . . 82,0Dl 39,840 

1 1893 . ... . ... . . . ... . .. _ 109,585 44,474 
1894.... . ... . . . .. . . .. . 117,573 49,510 

1 1895 . . . . . . . .. . . . . . . 181,318 52,221 
I 1896.... . . . . . . . . . . . . , 210,386 53,742 

189-, ~2o·, ~6'' 59 f'09 

1

1898: .. : · : : : .. · : : : : : :: 229,445 4ido6 
1899. .. .. . . .. . .. . .. . 276,547 44,717 
1900..... .. .. . . . . .. . . 330,174 98 349 

1

1901..... .. . .. .. ... ... 414,432 275;559 
1902..... . . . .. . . .. . . . . 489,548 264, 550 
UJ03". .... . . .. ... . .. . . 550,883 420,317 

"·Dnty, 20 I'· c .. not over 13c. per ton. 

The exports are, as usual, chiefly from Oape Breton and Vancouver 
i sland to the adjacent New England States on the one hand and the 
State of California on the other, and also the supplying of sea-goin_g 
v essels on both coasts. 

The mines of the Rocky mount-ain slope also have been open ing up 
a n important export trade to the State of Montana. 

The imports of coal into Canada largely exceed our exports and 
i nclude both bituminous and anthracite varieties, the latter of which 
is mined to only a very small extent in Canada. The provinces of 
D ntario and Quebec, being so far removed from the producing mines, 
a t'e the chief importing provinces, and containing also the principal 
eentres of population in the country it happens that our consumption 
-of imported coal is almost as large as of that mined in Canada. Iu 
fact 1903 is the first year in which iiO per cent of the coal consumed 
has been Canadian. 

An approximation to the consumption of coal in Canada may be 
made as follow s, if we assume the figures of imports for the .fi~cal year 
t o represent closely enough the importation durin g the calendar year. 

COAl". 

Imports. 

Coal Dust. 



32 s r. EOLO GICAL SURVE Y OF CA~ADA 

Production, Table 3 . 
E xport• of co>tl t he produce of Cftmtda, T ftl.J]p 4. 

Home consumption of CrtnMlian coal . . . . . . ., 
Import' of bituminous, anthmcite and coal dust, 

T ablPti G, 7 and 8 . . . . . . . . . . . 
E xports of con,! not the product of Canada, 

Table 4 ..... . . . .. . ... . ......... ... . . .... . 

H ome consumption of imported con.!.. _ .. _ . .... . . 
Total consumption of co>tl in Can,.,da, home a1 1d 

impor ted . .... , . ......... . ... .. . ....•. .. .. . .. ... . 

'r un:-:. 

I (H3, !l9!J 

1,9iH,fi2l! 

5, :il!J ,u08 

27,138 

G.(i88,370 

!),4!11,870 

11 ' 181 ,240 

Table 9 embodies similar cal culation for each year since 1886. 
Herein is shown the consumption of Canadian and imported coal and 
the percentage of each as well as the total consumption per capita. It 
will be seen that not only the total con~umption, but the consumption 
per capita also has been steadily increasing. 

Taking our exports into consideration, a n examination of the rela
tion of the total production in Canada to the amount of coal con
sumed in the country, ~hows that in 1903 the production amounted 

to 68 per cent of the consumption as compared with over 70 per cent 
in 1902, 65·8 per cent in 1901, and 68 5 per cent in 1900. In 1890 
the proportion was 62·4 per cent and in 1886 only 60·8 per cent. 

T .\ BLE !l. 

COAL. 

Consnm ption. Coxst;MPTTON Ob' Co.-\1. IX C.\XADA . 

Cttlend ar 
Y ear. 

1886. 
1887. 
1888 .. ..... I 
1RS9 ...... .. 
1890 .. ...... . 
1s91. .. . .. ·I 
1892 . .... ... . 
18!l3 . . . _ . .. . ·I 
1894 ....... . 
18!l3. 
1896.-. 
1897. 
18!18: 
18!l! l . 

~~~~ ::: :: I 
1fl02 . I 

u~o:J - . :I 

Crtnad ian. Imported . Total. 

Tons. 
1,5!l5,!l50 
] ,848,365 
2,013,!125 
1, !.192,988 
2,3GO, 1!JG 
2,606,4!ln 
2,4fi4,012 
2,823,187 
2, 743,376 
2,467, 10!! 
2,63!),055 
2,/!lf!,!l77 
3,032,553 
;{, (i3l,R82 
~.820,88!) 
4,(iii3,6f!l 
5, 102,87-! 
5,1i8!1,:170 

Tons. Tuns. 

1,8S-!,1Gl :~,4illl,1ll 
2,192,21iiJ 4,0-!0,U25 
:),314,353 -\328,278 
2,4!10,931 4,-183,919 
2,581,181 4,fl41 :l83 
2,980,222 ii,5Sfi, 712 
3,082,429 ;,,5-16,441 
3,110,462 5,9:33,649 
2,fi1/,R l S 5,66l,Hl4 
2,93::l,/52 5 -!IJO SGl 
3,20G,-Ii>ll 5:8-15:511 
3.1 2-l, -185 5, 92-!, 4G2 
:1,:21-l,!l81 li,2!17 ,:Y1-l 
4,0!1:!. :)(;1 7,1:24,243 
4,3Gl ,.'iii3 R,1N2,452 
-1,810,213 fl ,-lii3.!104 
:1,1115,!1:38 10.21 ;~,8 1 2 
!\,-!!!1,870 - 11.1t-\1,2-!0 

41!'!1 
45 ' 7 i 
37 ' 8 
44'4 
47' 8 
46'7 
44'4 
47·n 1 

48 ' 5 1 

-l:J 7 I 
45·1 I 
!7•3 
-18'0 
47·0 1 
-!6•7 
4!J·1 1 

-l!)'/ 1 50'!) 

----------------------~ 

54'1 
54 ' 3 
G2·2 
5::;·6 
52'2 
53 '3 
f.i5 •() 
52'4 
51' 5 
5-! ':1 
54'!1 
52'7 
i52' 1J 
i)3 '0 
:)3•8 
50' 9 
iiO· :l 
4!l'1 

Ton ~. 

'/58 
·sn 

1'1:17 
'946 

1'031 
1'153 
1'133 
1'Hl8 
1'130 
1'011() 
1'140 
1'143 
1' 200 
1'454 
1' 521 
1 ·/Gl 
t·8i7 
2 •003 
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Table A 

COAL 
PRODUCTION 

..!. Canada . 

..!I. lJi#n 

8. Houa Scoti.a 

C. New /Jrun:nviok antl } 

.N'orthwt:st J'erriloriu 

D. British Uolumbia 

E. E:~ports. The Produ,ce of} 

Canud.a . 

\ j 
, \ : 
I \ I 
I I I 

!I/ 
I 
I 

!I 
I • 
I 

1/ I 
1/ 

I 
I 

~~A- 15 

~ 
~ - -..:: 

14~ 

- ~ :,;::: 

"' - 13~ 

- 12 

~ 
I - 11 

- 10 

- 9 

- 8 

- 7 

- 6 

- 5 
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NovA Sco·rrA- COAL. 

Detailed stati~ties of the production of coal in this pro\·ince are Nova Scotia. 

given in Tables 10, 11, 12 and 13. 

The production made up of sales and colliery consu mption amou nted 
to 5,653, 338 tons a; compared with 5,161,316 ton~ in 1902, an increase 
of 492,022 tons Oi' nearly ten per cent . The average price per ton at 
the mine was about $2 per long ton, the same as in 1902. 

lieturns by counties show Cape Breton county to have by fat· the 
largest output, over three and a half million ton&, with Pictou and 
Cumberland counties occupying second and third places respecti\·ely, 
with an output of a little over half a million tons each; Inverness · 
county, with a rapidly growing production, ranks fourth, while a small 
output is obtained from one mine in Victoria county. 

Table No. 13 shows that one-third of the coal sold in 1903 found a 
market within the province itself, while almost a third was shipped to 
the province of Quebec. Nearly twenty per cent was exported to the· 
U nited States, and the balance marketed in New Brunswick, Prince· 
Edward Islanol, N ewfoundland and the West Indies. 

16- s- 3 
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CoAL 

Nova Scoti~<. 

36 s GEOLOG ICAL SURV EY OF CA~<ADA 

'l'.·>llLE 12. 

CoAL. 

Nov,, SconA :- Ou·n uT HY Cor.J.IEHT ES ncrnxG THE C.·\LEXDAlt YEAH, 1!)03. 

C 11 . 1

1 

TonB, I Tons, 0 wry. 2,000 lbs. Coll iery. 2,000 lbs. --·-- !--·---·------
Cumbed<tnd County. 1 Inre1 "> tess County. 

Chignec:to . . . 
Joggins .. . 
Minudie . .. . . 
Scotia .... . ..... . . . . . . . . 
Springhill . .. . . . .. . .. . . . . 
Strathcona .. . 
Fundy . . .... . . . .. . .. . ... . 

Picto11 Cotmty. 

Acadia .. . . . . . .. . . . . ..... . 
Nova Scotia Steel and Coal 

Co .... .. .. ...... . 
In tercolonial ...... . 

I 2U,60U 
1)1,126 
36,588 

688 
5-!8,213 

2,641 
3,476 

-!39,557 

62,156 
290,351 

M~<bou . ..... .......... . 
Pt. Hood .... . .... . . . .. . 
I n verness . .. ... .. . . ..... ·1 
Sydney Coal Co. . . . . . . . .. 

Victo•·i<t Connty. . 

N ew Campbelton . . .. .. . .. j 

G,S5fl 
Ul,354 

191,140 
15,546 

6,157 

1 
Dominion Coal Co.. . .. . . . . il,525,4VS 

Cape B•·eton County. I 
Nova Scot ir< Steel aud Co~<l _ . 

Co.. ...... .. .. .. .. .. . . o01.3!l0 
Gowrifl and Blockhouse ... - ~--31; 383 

Total.. . .. . .... . ..... 
1 

5,SH,-l29 1 

~-----------~----~~------

TABU; 1:3. 

Co,\l .. 

:'{ovA ScoT.rA :-DI~THJBUTtO:; OF CoAL SoLD. 

Calendar Years. 

~Iarketo. 

1901. HJ02. lfJ03. 

Tons, 
I 

P er rr ons, P er Tons. Per I 
2,000 lbs. 1 cent. 2,000 lbs. cent. 2,000 lbs. cen t . 

I 
Nova Scotia, transported by 

land 757,975 1\J· S 468,fi5S n·9 727,122 14 '2 
;\~'ova Scotia, tmnsportecl by 

sea .. .... . ... . . . ... . 533,56!) 14'0 1,175,644 2-l s !)77,751> 1!l'1 

Total, Novct Scotia ... 1,291,544 33·8 1,64-1,302 34 ·7 1,704,878 :33·:'1 

New BrunS\Yick ......... . 
Prince Edward I sland ..... . 
Quebec . . ........ . 
Newfoundland . . .. . . . . 
United States ....... . . . 
·west Indies .. . . . 
Other coun tries .. . . . 

Total . . . .. . ... . 

366,976 !J ·6 358,66-l 7'6 -135,537 s·5 
78,324 2'1 70,316 ] '5 88,649 1'7 

1,315,935 34'4 1,-!92,902 31 '5 1, 60~,205 31'5 
124,265 1 3'3 118,041 2 5 155,7:i1 3'1 
_623,3~o - _16 3 1,oo6:¥zg 21:i 1_,oo~:4~o_ 1 ~!-q 
~028 I~ ~039 __2_ ~167 _ 2 21 
3,820,-lfi2 1100'0 14, 736,614 ?00 0 5,113,607 1110 0 
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NEW BRUNSWICK. 
CoAL. 

The production of coal inN ew Brunswick in 1903 was about 16,000 New 
tons, valued at $40,000. Brunswick. 

This represents the production of about ten mines in the Grand 
Lake district, most of the product being shipped by water. 

The New Brunswick Coal and Railway Company completed their 
road into this district in the fall of 1903 and it is expected that a 
large proportion of the output will now be shipped out by rail. 

TABJ~E 1-!. 

COA L. 

N~;w BHUKSWICK :-PRODUCT!OX. 

I 
Calendat Y ear. ~~ T on-. ~~- V ~lne.~ -- Value 

per ton. 

I I I 1--- ----~---- ~--·-

1881. . . . • 10,040 I s 23,U07 :'!2 35 

1888 . . . 5, 730 11,050 1 93 

188H ..... . . . . ... . 

189ti . 

1Sfll . 

1892 .. . . 

1Sfl3. 

5,673 

7,110 

11,733 

13,85o I 
11,030 

9,375 

9,~37 

10,264 

2 07 I 
1 !)5 

1894 . .. 

1R95 . 

1896. 

1897 . 

1898. 

18!19 . 

1!100. 

1901. 

Hl02. 

l!lO:l . . 

5,.J2:l 

G,'iGS 

6,200· 

6,4G9 

9,500 

7,500 

u,ooo 
!J, JGO 

10,528 

14,250 

11,250 

!l,OOO 

9,240 

15,792 

15,000 

Gl ,S5'i 

39,680 

40,000 

I 
2 o:~ I 
1 39 

1 5() 

1 59 

1 50 

1 5G 

1 50 

1 50 

1 50 

1 50 

2 !).j 

211 

2 50 



COAL. 

N orth ·IT86t 
Territories. 

38 s GEOLOGICAL SURVEY OF CANADA 

NORTH-WES'l' TBRRITORI ES. 

The production of coal in the North-west Territories in 1903 is 
estimated at 614,445 tons valued at $1,31 6, 743, an increase in quan
tity over tqe previous year of more than twent.y-eight per cent. 

The production in detail is as follows:-

J!;stevan and Co,t]fie]dR ... . 
Lethbridge . . ....... .... . . 
·Miscellaneous small mines .. 
Anthracite and Canmore ... 
Frank and Blairmore .. . 
Yukon District . .. ..... .. .. . .... . . 

Tons. 

116,703 
230,994 
21,479' 

135,230 
108,190 

1,849 

614,445 

Statistics of production since 1887 are given in Table 15 below. 

T .·\B LE ))j, 

COAL. 

?\OHTH·WES'l' TEHHI'I'ORJ ES :- P llO il \iCTJON. 

Calendar Year. 

1887 . . . . .. 
1888 .. .... . · · · · ···· · · 

·: r 
1889 .. 
1890 . . . . . . . . . . . . . 
1891. 
1892. . . . . ....... . ... I 
1893 .. .... . . . .. .... . . . .. . 
1894. 
1895 . . .. .. . ··· · · ·· · · · · ·· · 
1896 . . . . .. . .... ... .. 
1897 ... · · · ···· ·· ·· · ·· · · · 
1898 ........... . .... . . . . . 
1899.. .. . .. .... 
1900 .. 
1901.. . . . . . . . . . . 
1!)02 .. .. 
1903 ... .. .... . . . . 

Tons. 

74,15:3 
115,124 
!l7,364 

128,953 
174,131 
184,370 
238,395 
199,991 
185,65! 
225,868 
267,163 
340,088 
334,600 
351,950 
391,139 
478,12!1 
614,445 

Value. 

s 157,577 
183,354 
17!l,640 
198,498 
437,243 
469,930 
398,745 
488,980 
414,064 
!106,891 
667,908 
825,220 
811,500 
839,375 

1,008,917 
1,110,:321 
1,316,743 

Value per 
ton. 

:S 2 13 
1 59 
1 85 
1 54 
2 51 
2 55 
2 51 
2 45 
2 23 
2 69 
2 50 
2 43 
2 43 
2 38 
2 58 
2 32 
2 14 

The coal fields of Eastern Assiniboia were visited by :Mr. D. B. 
Dowling in 1902 and the results of his investigation will be found in 
the report on the coal field of the Souris river, Eustern Assiniboia. * 

---------
* Geol. Sur. of Can. Vol. XV, part F. 
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Mr. Dowling, in 1903, commenced an investigation of the occur- Co.1L. 

rence of coal in the Sheep creek and Cascade troughs in t he Rocky 
mountains, and a preliminary report on this work appears in the 
Summary of the operations of the Geological Survey for 1903. 

BLH'l' ISH COLUMBIA. British 

So far as quantity of output is concerned the production of coal. in 
British Columbia has been almost stationa ry dming the past five 
years. As an offset to the large industry that has grown up in the 
Crows Nest pass there has been an almost corresponding decrease in 
the production of the Vancouver island collieries due, in a large 
measure no doubt, to the partial displacement of this coal in t he 
California market by the inct·eased U/le of oil as fuel. In fact t-he 
receipts of British Columbia coal in the State of California have 
decreased from 766,917long tons in 1900 to 289,890 long tons in 1903. 

The production of coal in 1903, not including coal used in making 
coke, was 1,360,216 short tons, a sl ight decrease from the production 
of the previous yeat·. In addition to this, 316,365 t.ons of coal were 
mined and used in making coke. 

Statistics of production, as compiled from the annual report of the 
Minister of :\fines for the province, are given in Table 16 below. 

/ 

Columbia. 



<00AI,. 

British 
Columbia. 
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'I' A BI,E Jo6. 

CoAT •. 

BHtTrsH Cor.umnA :- PilODUCTIOX. 

'I I' "' O I ~ s:;:; Sold for PHODUCTIOX. ·' 
C· 1 ct· . Ontpnt 8·- ,_,- Export, I Price 
Y~~r,u Tons, 1

0 ~~f . Tons. ________ per ton, Value. 
· 2,240 lbs. l f 5 ~ :3 2,24~ Jb,. Tons. Tom, 2,240lbs 

~ ·•· 2,240 lb,. 2,000 lbs. ------~---r--r--- ----- ~ ---;--8-

1830-52. 1o,ooo ~~ ~ 11,2oo 4 oo 4o,ooo 
18:?2-j!'l.. 25,398 I 28,446 4 oo 10!,592 
18o!l .I ... 1,98!1 1 2,228 4 00 , ,956 
1860. . . . 14,247 I 15,fl57 4 00 56,988 
1861..... 13,774 I I 15,427 4 oo 55,096 
1862. . . . . 18,118 20,292 4 00 72,472 
1863. . ... 21,345 From 1836 to 1873 inclu- 23,906 4 00 85,380 
1864. ... . 38,632 i· sive, the ontpnt is taken ~ 32,068 4 00 114,528 
1865. . ... 32,819. I as production. I 36,757 4 00 131,276 

1

1866.... 25,115 28,129 4 ()() 100,460 
1867. . . 31,239 34,988 4 00 124,956 

1

1868..... 44,005 I I 49,286 4 oo 176,020 
1869.... . 35,802 1 40,098 4 00 143,208 
1870. . .. . 29,843 33,424 4 00 119,372 
1871- 2· 3. 148,459 ) l 166,274 4 00 593,836 
1874..... 81,547 25,023 56,038 81,061 90,788 3 00 243,183 
1875.. ... 110,145 I 31,252 66,392 97,644 109,361 3 00 292,932 
1876.. . . . 139,192 17,856 I l122,329 I 140,185 157,007 3 00 420,555 
187'j..... 154,052 ! 24,311 115,381 ' 139,692 156,455 3 00 419,076 
1878.. . 170,840 26,166 I 164,682 I 190,848 213,750 3 00 572,544 
1879.. ... 241,301 I 40,294 i 192,096 I 232,390 200,277 1 3 00 697,170 
1880. . . 267,595 46,513 I 225,849 I 272,362 305,045 3 00 817 086 
1881..... 228,357 I 40,191 I' 189,323 229,514 257,056 3 00 688,542 
1882.. ... 282,139 56,161 232,411 

1

- 288,572 323,201 3 oo 865,716 
1883... . . 213,299 64,786 149,567 214,35:~ 240,075 3 00 643,059 
1884. . . . 394,070 87,388 306,478 1 393,860 441,130 3 00 1,1~1,598 
1885..... 365,596 95,227 237,797 333,024 372,987 I 3 oo 999,072 
188~ .. . . ' I 326,636 ~5,987 249,205 335,19~ 375,415 3 00 1,005,576 
1881.... 413,360 U9,216 334,839 434,05b 486,142 3 00 1,302,165 
1888.. . . . 489,301 115,953 365,714 481,667 539,4fj7 3 00 1,445,001 
1889. .... 579,830 124,574 443,675 568,249 636,439 3 00 1, 704,747 
1890. . ... 6'j8,14(J 177,075 508,270 685,345 767,586 3 00 2,056,035 
1891..... 1,029,097 202,697 806,479 1,009,176 1,130,277 3 00 3,027,528 
1892 . . . . 826,335 196,223 640,579 836,802 937,218 3 00 2,510,406 
1893... 978,294 207,851 768,917 976,768 1,093,980 3 00 2,930,304 
1894.. 1,012,953 165,776 827,642 993,418 1,112,628 3 00 ~,980,254 
1895 .... · I 9:>9,654 188,349 756,334 944,683 1,058,045 3 00 2,834,049 
1896..... 894,882 261,984 634,238 896,222 1,003,769 3 00 2,688,66fl 
1897... .. 892,296 290,310 619,800 910,170 1,01\!,390 3 00 2,730,510 
1898 ..... 1,136,015 374,953 752,863 1,127,816 1,263,154 3 00 3,383,448 
1899 ... .. 1,306,324 526,058 751,711 1,277,769 ',431,101 3 00 3,833,307 
1900 .... 1,590,178 535,084 914,184 1,449,268 1,623,180 3 00 4,347,804 
1901 . . .. . 1,091,557 568,440 914,163 1,482,603 1,660,515 3 00 4,447,809 

i 1902 .. .. ·1 1,6~1,626 59~,639 776,809 1,g70,4~8 1,534,¥02 3 00 4,111,344 
1903 .. . . . 1,4o0,603 66o,030 549,448 1,~14,418 1,360,216 3 00 3,643,434 

-----------
*This production is obtained by adding' Home Consumption' and 'Sold for Export,' 
t52,935 of this amount was expor ted as sales without the division into the ' Home 

Consumption ' and 'Sold for Export. ' 
tThe figures in the 'Sold for Export' column do not ;;gree 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 possible to find out the cause of the difference. 

~: Two months only. 
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The statistics of coal production in 1903 are giYen m the Annual CoAr .. 
Report of the :Minister of Mines as follows :-

I 
~A LES A:\D OU'l'l'l:T FOH Yr;AR . . r 

Tons. Cwt. Tons. : Cwt. 
1 1---- T ons of 22 40-lb'~------ ------~----'--

Sold for consumption in Canad".. . . . . . . . . . . ~2~, !2* lG I 
~xport to U .S.A... . .. :J-!ti,t2.:. 10 

to other countries I 2,725 

Total sales. .... . ........ . . . .. .. . ! l JJ7H,563 ---o6 
U secluncler·colliery builers, &c ..... .. . . .. . ~~7,91~ ~ 

Total sales aud colliery consumption ......... , ..... f .. . . . . 1,214,478 19 
Used in making coke.... .. .. . .. , : : .. . . .... ! .. .. .. 282 , ~~:_ 1 __ 

. I 1,49li,!l47 19 
5-! 415 1:) 

. s:130 14 
--------

Lifference taken fmm stock clming t he yea r , 4G,285 01 

Stock on hand first of year .. ... . 
last of year .. 

Output t>f colli eri es for ye:u .. . . . ...... .... : 1· :. :: ::... .. 1,450,662 --:1.8 
[ ____________ _ 

Statistics of labour and wages are given m the same report as 
follows:-

Number of hands employed, daily wages paid, etc. 

UK lli-:HGllOl:I\ IJ. ABl>l'l-: GROt:NIJ. 

C H AH.\ C'I'EU 0 1' LAHOl:H. 

Supe t·vi :sion a.nd clerical assis 
tance .... 

·whites-
l\1i n~rs and M iners' helpers 
L abou rers ............ . .. . 
1\lechanicsauclskillecllabour 
Boys ....... .. .. 

l,fl20 !' 2 72 
53!) :2 72 
143 2 75 
1o6 I 1 40 

Japanese .. ..... . 
Chine'e . ... . 

..... .. ·I 64 I 2 13 
. ....... 

1

_2ss 1 1G2 

1,127 

2 32 
3 ~0 
1 33 
1 25 
1 81 

T oTAL. 

1,!)20 
79G 
401 
124 

98 
799 

-1,2fi4 

4 G2 

X 72 
2 52 
2 97 
1 36 
1 68 
171 

Tot>1ls . .. . .. ... .. ·I 3,137 
1 
••• • • • •• 

~--- ·---------~-----

Total wages paid Ill 1903 amounted to $ 2, 853,238. 

In view of the large export of Vancouver island coal to California, 
t he following statistics of the receipts of Canad ian coal in that market 
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CoAr.. are of speciitl interest. As already mentioned, there has been a con
siderable decrease in the consumption of British Columbia coal in 
California during the past three or four years. 

Nova Scotin. 

--- -·--~-----,----, 

\\7hence deri ,-~cl. 1901. 1903. I 
I -. -------·-.--.- ---1 

I Tons, Tons, Ton~~ 
2,240 lb~. 2,24(1]bs. 2,240 lb". 

BritiRh ColUlllbia. 710,330 f.!Jl,/3:3 289,890 

Austmlia . . 173,\J5() J!r.-,328 276,1Su 

· Engb.ncl and \V ales . 32,270 »5, 621 61,G80 

Scotl::tncl .. :~.600 3,495 

:Eastern (Cumberlancl and Anthracite) .... 27,370 2·.,133 13,262 

Sen.ttle (\>Va•hington ) ... 2-!0,574 165,237 127,81!.) 

Ta.coma, -!33,817 209,~58 25G,82G 

Mount Diable, Coos Bf>y and T esh. .. 14.3,318 111,20!) 84,271 ' 

J,tpan f>nd Rocky 71Iounta ins ......... . 51,147 47,380 102,2HJ ~ 
- --- ------ ------ 1 

Totak . 1,834, 78i\ 1,445,598 1, 2to,5M I 

Following is a list of the principal coal producers in Canada. 

NovA Sco'l'IA :........: 

Inverness Rail way and Coal Company .. Broad Cove, C. B. 
Uowrie and Blockhouse Collieries, Ltd . . Port Morien, C. B. 
:\'fabou C.oal .Mining Company, Ltd . .... .Mabou, C. B. 
Port Hood Coal Company, Ltd . . ..... Port Hood, C. B. 
Cape Breton Coal' Mining Co., Ltd ..... New Campbellton,C.B. 
Nova Scotia Collieries, Ltd .... . ...... Chimney Corner. 
Dominion Coal Company, Ltd ... .. ... . Sydney, C. B. 
Sydney Coal Company, Ltd. . . . . . . . .. Syd ney Mines, C. B. 
Acadia Coal Company, Ltd .. ..... , .... Stellarton, N.S. 
Nova Scotia Steel & Coal Co., Ltd ...... New Glasgow, N.S. 
Intercolonial Coal Mining Co., Ltd ..... Westville, N.S. 
Cumberland Railway & Coal Co., Ltd Springhill, N.S. 
Canada Coals & Rail way Co., Ltd ...... J oggins .Mines, N:S. 
l\Iinudie Coal Co., Ltd ...... . .... .. ... R iver Hebert, N.S. 
Strathcona Coal Co. . . . . . . . . . . . . . . " " 
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Maritime Coal Co ... . . . . . . . . . . . .... Chignecto, N.S. 
Messrs. I-tipley and Blenkhorn (Scotia Mine) 
Fundy Coal Company ... . . . ... ... . .. Lower Cove, N.S. 

NEW BRUNSWICK:-

New Brunswick Coal & Railway Co . . . . : Fredericton, N.B. 

43 s 

COA L. 

~ t:'\V 
B runswick. 

N OR'l'H-WEST TERRITORtES :- ::s-urth-we;t 

Souris Coal Mining Co., Ltd . . ........ R. R. Taylor, Manag-
ing Dit·ector, \Vinni
peg, Man. 

P. C. Dun can ... . .. . .... . . . . . .. _ . . . Estevan, Assa. 
Frank Gillespie.. . . . . . . . ...... . . . ... Medicine Hat, Assa. 
J oseph Culley . . . . . . . . . . . . . . . . . . . . . " " 
Crock ford Bros. . . . . . . . . . . . . . . . . . . . . " " 
Alberta Railway & Coal Co. . . . . . .. .. Lethbridge, Alta. 
Geo. F . R ussell . . . . . . . . . . . . . . . . . . . " " 
Albert.a Coke and Coal Co. (Martin B. 

Holway). . . . . . . . . . . . . . . . .... Cowley, Alta. 
R. J. Galbraith . ... . . . .......... , . . . " 
Bt""eckenridge and Lund Coal" Co. . . . . . . " 
E. V. Wilson. .. . . . . . . . . . . . . . . . . . . Livingstone, Alta. 
Blackfoot Indian Agency, J. A. Markle, 

agent . . . . . . . . . . . . . . . . . . . . . .. Gleichen " 
J. T. Cooper. . . . . . . . . .. ... . . . . . .. Calgary " 
J·. A. Bangs .. . . .. .. . .. _ . . . . . " " 
F. Barnes . . . , .. . ........ . . . . . . . . . Clover Bar " 
Daly and Lindsay . . . .... ... . . . " " 
Keith Fulton and Fowler ..... . . ..... . ,, 
Austin and Brandt . .. . . . . . .. . . . . .. Namao 
Robert Kelly . . " " 
Chevigny and :::lteffes . . . . . ... . .. . . Morinville 
'\V m. Humberst.one ...... . . .. . ...... . Edmonton " 
Milner and Company _ . . . . . . . . . . _ . . " 
J. A. Trimble & Sons ........ .. . . ... . " " 
Edmonton Coal Company . . . ... . . . __ .. 
Smith and Hooper. . . . . . . . . . . . . . . .. . " " 
D. E . Riley . . . . . . . . .... .. High River " 
E. V. Wilson . . _ . . . ... .... .. . .... . Livings tone " 
\Vest Canadian Collieries, Ltd. . . . .. .. Blairmore 
The Canadian Am. Coal and Coke Co . . " " 
International Coal and Coke Co. _ . . .. . " " 

T er ri tor i e,;. 
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CoAt, E. G. Ambrose .. . . . ...... . ... . ...... P inch er Creek " 
The H. W. McNeil Co. J_Jtd . . . . .. . . . .. Anthracite " 

Y ukon YuKON DIS'l'RIC'l' :-
Dist r ic::t . 

!Jri t i ~ h 
ColundJi a . 

Coal Creek Coal Oo., Ltd ........ . ... . Da.wson, Y ukon. 
North American Transportation and 

Trading Oo., Cliff Creek Mines . . . . . . " 
Alaska Exploration Oo., Rock Creek 

1\'line , ..... . . . . .. . . , .......... . " 
R. S. Ames and Geo. Miller, Fi vc 

Fingers ~fine. . . . . . . . . . . . . . . . . . . . ·' 
White Horse Coal Company .... . .. . .. White Horse " 

BRITISH CoLUMBIA :-

Crows Nest Pass Coal Oo., Ltd ....... Fernie, B.O. 
·western Fuel Oo. . . . .. .... ... . . .. .. N anaimo, B. 0. 
vVellington Colliery Oo., Ltd . . .. ...... Victoria, B.O. 

COKE. 

The sales of coke in 1903 amounted t.o 561,318 tons, valued at 
$1,734,404 as compared with 502,043 tons valued at $1,519,185 in 
1902, an increase of 5H,275 tons or nearly twelve per cent in ·quantity 
and $215,219 or over fourteen per cent in value. 

In Nova Scotia 587 coke ovens were in operation ; ninety were 
idle and 110 were in course of erection on December 31, 1903. In 
British Columbia, on the same date, 1,033 ovens were working ; 
seventy.four were idle and 215 were being built. In Alberta, N.vV.T., 
104 ovens were being constructed, or ·a total, at the close of the year, 
of 1,620 ovens working, 164 idle and 329 being erected. During the 
year, 848,358 tons of coal were charged at the ovens, 534,024 tons in 
Nova Scotia and 314,334 tons in British Columbia, producing a total 
of 550,778 tons of coke or 365,370 tons in the eastern province and 
185,662 in the western. 
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T ABLE 1. 

Co~;~:. 

AN:-IUA l, P!tODUU'l'I 0 :-1. 

Calendar Y ear. Tons. V<tlue. 

I 1886 . . . .. . 35,39() $101,()40 
1887 ... .. . . . . .. . . . -10,428 I 135,951 
1888 .. . . . . . . . . . . 45,373 134,181 

I 1889 . · · · ··· · · ·· 5-!,539 1 155,043 
I 1890 56,450 166,298 
I 1891. .. . . . . ... . . .. .. . . 57,084 175,592 
' 1892 :)6, 135 160,24!) 
i 1893 ..... .. .. . . . .. . 61,078 161,790 

1894. . . . . ..... . .. 58,044 148,551 I 
1895 .. · · · · ·· ·· · · · · 53,356 143,047 
18DG ...... . . . .... . .. 49,6HJ 110,257 
1897 . . . . . . . . .. .. 60,686 176,457 
11;98 ... .. . . . ... . .. 87,600 286,000 
18!l!J. 100,820 350,022 
1900 157,134 649,140 
HlOl. 365,531 1,228,225 
1902 . . .. 502,04:! 1,519,185 
1!!03 ..... . . . 51\1,318 1,734,-104 

'fA BI.E 2. 

CO KE. 

Paom; uTroN o ;· CoKE B> PROVJ NU~;~ . 

Vahw. 
per Ton. 

$2.88 
3.36 
2.()6 
2.84 
2.95 

;:g ! 
2.65 
2.5G 
2.68 
2.22 
2.91 
3 .2G 
3.47 
·!.1.3 
3 .36 
3.03 
3. 0!! 

Nova. Rcotla. British Columbia. 

Caleudar Y ear. 

T ons. Va.lue. I Tons. Value. 

18~7 . . - .----- - - - -11,532 !!~, 950 ~-19,154 8:~,C07 ' 

1808 .. . 48,400 I n 1,ooo I 39,2oo 175,000 

18!19 ... 62,-15!! 1.78,767 38,3()1 171,25i5 

1000 .. . 1-il ,7U·7 223,395 !)5,367 -125,7-!5 

1001.. . 222,(i94 590,560 142,837 637,665 

1fl02 ... 363,330 89!),!130 138,713 (il9,255 

1903 271,745 888,0!)-1 18!!,573 8-1U, 310 
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Export". 
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N on1 Scotia. 
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TABLE 3. 

COKE. 

EXPOR1'S OF COKE. 

~~--"":"'"' Y~=-- _ Ton_s. __ ;_ Voh::__l 
I 

s 
1897 . 2. 987 6, 078 
1898. . . 3,174 8,394 
~w.. ~~ ~m 
1900... . . . . . . . . . . 41,529 131,278 
1[)01 .. .......... . . 57,505 1713,990 
1902... . ... .... . ... . . .. 62,568 180,920 
1U03. .... .. 32,608 1~5,951 

TABLE 4. 

CoKr:. 

h!POH'J'S OF 0VEC\' COKE. 

Fiscal Year. I T ons. V ahw. I Fiscal Ye:tr. Tons. Value. I ----,----- --------- ---! 
"' 

1880 .... ... .. ·I 3,837 19,~53 
1881 . . . . . . . 5,4H2 26,123 
1882. . 8,157 36,670 
1883. 8,943 38,588 
1884 . . 11,207 44,518 
1885. . 11,564 41,391 
1886.. . .. .. 11,858 39,756 
1887. 15,110 56,222 
1888. . 25,487 102,334 
1889. . 29,557 !)1,902 
1890.. . 36,564 133,3-14 
1891.. . 38,533 177,605 

i 

1892. 
1893. 
1894 ... 
1895. 
1896 . . 
1897 .. 
1898 ... 
1899. 
1900 . . . . 
1901. .. . . 
1902 ... . . 

I 1903 .. Duty free. 

----------'------'---- - ---

s 
43,499 194,429 
41,821 156,277 
·12,864 176,996 
48,235 149,434 
Gl, 612 203, 82u I 
83,330 267,510 

135,060 347,040 
141,284 362,826 
187,878 506,839 I 

308,786 680, 138 l 
267,142 842,81.i'i 1 

256,723 , 1,222,756 1 

Following is a list of companies making coke m Canada from 
Canadian coal. 

:NovA ScoTIA-

Acadia Coal Co. . . . .. . .......... . .. Stellarton, N.S. 
Intercolonial Coal Mining Co . ... ...... Westville, N.S. 
Londonderry Iron and Mining Co., Ltd. Londonderry, N .S. 
Nova Scotia Steel and Coal Co... . . . .. New Gla~gow, N.S. 
Halifax E lectric Tramway Co., Ltd .. . . Halifax, N.S. 
Dominion Iron and Steel Co., Ltd ... . . . Sydney, C. B. 
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BRITISH 00LUMBI A-

0rows ]\est Pass Coal Oo., L td ... . ... .. Fern ie, B.O. 
v.,r ellington Colliery Oo., Ltd V ict<•ria, B. C. 

ALBERTA-

lnternationa] Coal and Coke Oo., Ltd . Grand Fol'ks, B.O. 

COKE. 

British 
Colnmbi:t. 

Alberta. 

Peat.-Sales of peat during the past four years have Leen repol'ted P en,t. 

as follows :-
Tons. 

Y en,r 190(). . . . , . . . . . . . . . . . . , . . . . . . . . . . 400 
1901. . .. . . . . . ... . ........... . . ... . . .... . . .. ~~(l 

1902...... -!/5 
1()03 . .. .. .... . ... ..... . . . ... .. . . . .. . .. .. .. . . 1,100 

Vn,lne. 
81,200 

GOO 
1,GG3 
3,300 

D uring the past few yeat's, many companies have been organized to 
manufacture peat fuel fl'om peat bogs in the province of Ontario a nd 
Quebec. The operations 0f most of these are still in the experimental 
s tage. 

OOPPEli-. 

There are but few mmes in Canada where ores a re worked solely 
for their copper contents. The production is almost aitogether 
obtained from ores which contain, in addition to the copper, nickel, 
sulphur or t he precious metals as the case may be. In Quebec, the 
copper mined is derived from the pyrites ores near Sherbrooke, from 
which the sulphur, gold and silver are also saved. Tlv1 production of 
Ontario is nearly all from the nickel-copper ores of the Sudbury dis
t rict, and in British Ool umbi~ the copper ores mined contain values in 
gold and silver, without which they coukl not be profitably worked. 

The production in l3 t'itish Oolumbin, in recent years, has rapid ly 
increased, while in Ontari > and Quebec, since 189~, the output has 
barely held its own. The total output in 1903 was ±2,684,454 pounds, 
valued at $5,649,487, or an average of 13·235 cents per pound as com
pared with 38,804,259 pounds, valued at $4,511,383, or an avern,ge of 
of 11·626 Cflnts per pound in 1902. An increase of ten per cent is 
thus shown in the quantity, and over twenty-five per cent in the total 
value. 

The production by pro\·inces was as follows: 

Qnebf'c .. . 
Ontario . 
B l'i t i'h Columbia 

Total . .... ....... . 

Lbs. 
1,L)~,OOI.l 

7,172,5:)3 
34, 35!1,!121 

CoPPJm. 
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P roduction. 
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Calendar 
Year. Lbs. 
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TABL~; l. 

CoPPEH . 

.-\.~~t;AL Paont~cnox. * 

Increase 
or 

D ecrease. 

I
, T --
I or .-l.' emo-e 

Jucrease I 
Decren,se. Price" 

Value. I 
------' : _ _ ______ J }Jt'r 

I Lb-. ,. % ~ i 8 % ~~ Ponnrl. ! 
---------- ----- ------ --- ---- ---- -- - [ 

8 c~ 

1886.. . . . . . :1,505,000 385,550 

1887 .... . 3,260,424 244,5~6 6"99 366,/.!)8 

1888. . . . . . . 5,562,864 2,302,440 /0"60 f!27,107 

1889 .. .... I 6,809,152 

1890 ....... 1 6, 013,671 

1891.. . . . . . 9,529,401 

1892. . . . . . 7,087,275 

1893. . . 8,109,856 

1,246,88b 22"40 !)36,341 

796,081 n· 69 1 !147,153 

3,515,730 58.46 1,226, 703 

2,442,126 I-;;;-) 818, 580 

1,022,381 H ·40 871,809 

1894 ...... . 
1 

7,708,789 401,067 736,960 

······· ·· · . , n·oo 

18,752 4"86 j~ 

560,30!1 I 
9,2::!4 i 

10,812 

279,550 

~~~~ 
o·gg ' 13·75 _ , 
1 "15 1 15"75 

-;;;I~ - , 
408,123 )53"27 11 •55 

53,229 

134,849 1 

1895.... 7,771,639 1 62,850 , ·81 836,228 13·47 10·76 

1896.. . 9,39:1,012 16213~3 ~~~ 1,021,960 22·21 i 10·s8 

!J9,268 

185,732 

18!l7.... 13,300,R02 ~~ 1,50~,660 ~ 11·29 

1898. . . . .

1

17,747,136 ~- 2,134,!)80 ~ ~1 

1899.. . . . . 15,078,475 15 04 2,655,319 24.37 17 !11 I 
1900 .. . . . . 18,937,138 25 ·on 3,0o5,922 1 410,603 1---;:;-;,:-

1 1DOL .... . 37,827,019 ~ 6,096,581 '1 3,030,6;)9 -;-;: 16"117 . 

1 1902.. . . 38,804,259 2• 58 14, 511,383 1,585,198 1---;;;- 11 626 

1 1903 . . ... - ~ 42,684, 454 1 3,8SO,Hl5 :~~ 5,6-19,481 1 1,138,104 1~!~ 

479,100 

633,320 

520,339 

" The production is altogether 1·epresPnted by the eopper contained in ore, wattP, 
&c., prodnct>d and shipped, 1·n, lned n,t the average market price for the year for finf' 
copper in New York. 

Not<e.-In the above table, incr t•aseR are 'holl"n underlined, n,nd decreases in the 
ordinary wn,y. 
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TABLE 2. 

COPPER. 

ExPORTS o~· CoPPER IN ORE, ~IATTE, ETC. 

C~l endar Year. 

1885 ..... ... . 
188u . . 
1887 ... . .. . 
1888 ... .. ... .. 
1889 .. ....... .. . 
1890 ....... . . . . . 
1891. . 
1892 . ... . .. .. . 

I . . . . i . 

.. .. 1 

' 

1893 ..... .. ... ... ... .... .. 
1894.. ........ . . . 
1895 .... .... ..... . 
1896 .... .. . 
1897 .. . 
1898 .... . . 
1899 ....... . . 
l!JOO .... . . . 
1901.. ... . 
1!J02 . .... ... . . . . .. . . . 
1903 . ..... ..... .. . .. .. .... . 

TABLE 3. 

COPPER. 

Pounds. 

4 792 201 
1:625:389 
3,742,352 
5,462,052 

14,022,610 
11,572,381 
11,371,766 
23,631,523 
32,488,872 
26,094,498 
38,36!,676 

Value. 

$ 

262,600 
249,259 
137,966 
257,260 
168,457 
398,497 
348,104 
277,632 
269,160 
91,917 

236,%5 
281,070 
850,336 
840,243 

1,199,908 
1,741,885 
3,404,908 
2 476 516 
s:873;827 

IMPOR'r fl o~- l'ws, OLD, ScHAl', F:Tc. 

- - - --- ---

Fiscal Y ~~r. Lbs. Value. Fiscal Year. Lbs. Value. 
I ---------------- ------- - - -

$ $ 

1880 . .. .. .. 31,900 2,130 1892. 343,600 14,894 
1881. .. . . . ... 9,800 1,157 1893 ...... ... 168,300 16,331 
1882 ... ...... 20,200 1,984 1894 .. . .. . ... 101,200 7,397 
1883. ....... . 124,500 20,273 1895 .... . .... 72,062 6,770 
1884 . ·· · ·· ·· 40,200 3,180 1896 .... ..... 86,905 9,226 
1885 .. . . . . . . 28,600 2,016 1897 .. ... .... 49,000 5,449 
1886 .. . . ... .. 82,000 6,969 1898 ... . ..... 1,050,000 80,000 
1887 .... ..... 40,100 2,507 1899 ... . ... 1,655,000 246,740 
1888 .... . . .. 32,300 2,322 1900 . . .. ..... 1,144,000 180,990 
1889 .... . . .. 32,300 3,288 1901 ..... . . .. 951,500 152,274 
1890. . .. .. . 112,200 11,521 1902 . .. ...... 1,767,200 225,832 
1891 .. .. .. ... 107,800 10,452 

1903 JCopper,_old rmd s~1·ap or in block ~ . .... Dut~, freel !11,100 j 
9 

8,619 
l Copper m p1gs or mgots. . .. .. . . . . . . . . . 1,947,300 ~43,975 

---------
Total, 1903 ..... . ...... 1 2,038,400 I 252,594 

16- s-4 

C OPPER. 

E xports .. 

Imports. 
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TABLE 4. 

COPP~:n. 

IMPORTs o~· MAND'AC'l'UHF:K. 

F iscal Year. 

1880 .. 
1881. .. 
1882 .... .. . . ... .. .. 
1883 . . 
1884 .. 
1885 ........ .. .. 
1886 .. . 
1887 .. 
1888 . . 
1889. 
1890 .... ........ .. · · · ····· · ;<.: : · · 
1891. 
1892 . . 
1893 ..... 
1894 .. 
1895 
1896. 
1897. 
18!18 
189!1. 
l!.JOO. 
1!)01 
1!102 . . .. . ... . 

( Copper in bolts, bars and rods, in coils, m·[ Duty. 

I 
otherwise in lengths not less than 6 feet, I 
unmanufactured. . . . . . . . . . . . . . . . . . . . . . I Free. 

C~pper, in stri ps, sheets or plates, not plan· ) 

I 
1shed or c·oated, &c . . . . . . . . . . . . . . . . . . . 1 

Copper tubing in lengths not less than 6j 
feet, and not polish11d, bent or otherwise 

1 !J03 ~ manufactured . . . . . _. . . . .. . . . .. . _. ... : . . '1 " 

• 1 Copper rollers, for use m cahco prmtmg, 1m-

l 
ported by calico printers for use in their 

Copper and manufactures of: -
own factories.. . . . . . . . . . ....... . ..... - ~ " 

1 

N a:ils, t __ ac!'s, r.i vets and burrs or washers. . 3Q p. c. 
'\V!re, plam, tmn&d or plated . ...... . 1~ " 
'\Vn·e cloth , &c... .... . . . . . . . . . . . . . . 2D " 

l All other manufactmes of, N.O.P . ..... . . 30 " 

Total ................. .. .. . 

QUEBEC: 

.. ... 1 --. . . . I 
.... . 

. . . I I 

... . .. . 

I Pou~1de. 
6,267,700 

1,700,900 

258,254 

503,710 

Value. 

s 
123,0G1 
159,163 
226,235 
247, 141 
134,53-l 
181,469 
219,420 
325,365 
303,459 I 

402,216 
472,668 
563,522 
422,870 
458,715 
175,404 
251,615 
285,220 
264,587 
786,529 
551,586 

1,090,2~0 
951,045 

1,28l ,fi22 

81:3,2!14 

2ll!l,954 

54,221 

!J,395 

7,771 
74,560 
1,470 

60,970 

. I 1, 291,635 

As usual, the copper production in Quebec was derived from the 
pyrites ores of the Eastern Townships. 
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Statistics of production are given in Table 5 below. 

ONTARIO: 

'J.'A BLE 5, 

CoPP,:H. 

Q~EillW :-PHOJHi CTIOl\. 

Calendar Y Pa r. 

18SG . . ... . .. .. - _ •. _. _ .. ...... . 

1887. 

1SSS ..... . .. . .. . . . . . .. ... .. . . 

188fl. 

18fl0 . 

1891. 

! 1893. 

i 18!!4 ... 

18!)5 

1S!JG. 

lS!ll . ... . 

1898 ..... 

1899 . 

l!lOO . 

HlOl. 

1!102. 

1!103 . . . 

· · · · · · · · · · -

·: :· ::::: ·:. :::1 

·· ·········· ·· ······! 
·I --- ~~~~~~~~ 

Pounds. 

3,340,000 

2,937,900 

5,562,864 

5,315, 000 

-!,710,1l06 

5,401,70-! 

4,88:3,480 

4,468,352 

2,176,430 

2,242,462 

2, 4u7,200 

2,474,970 

2,100,235 

1,632,560 

2,220,000 

1,527,442 

1,640,000 

1,152,000 I 

Value. 

s 
367,400 

330,51-! 

927,107 ' 

73o,s13 I 
7--ll, fl20 I 

695,-!69 1 

:)11!,042 1 

480,348 I 
I 

208,067 1 

241,288 

261,903 

279,-!24 

252,fi i"8 

287,494 

359,-!18 

246,178 

190,666 

152,4G7 

51 8 

Statistics of the production of copper m Ontario since 1886 are 
shown in Table 6. This has nearly all been obtained from the nickel
copper ores of Sudbury. The total quantity of nickel-copper ore mined 
was 136,033 tons, while 207,030 tons of ore were smelted during the 
year. The much larger amount of ore smelted than mined is accounted 
for by the fact that the mines of the Mond Nickel Company were shut 

16-s-41 

COPPEH. 

Quebec. 

Pwdnctiou. 
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CoPPER. down for a large por~ion of the year, while the smeltet· ·was continued 
Produetion. in operation on accumulated stock. The amount of matte shipped 
Ontario. during the year was 13,832 tons, while l, 246 tons remained in stock 

British 
Columbia. 

at the close of the year. These figures do not include value of output 
at the mines of ~he Lake Superior Power Company, of which no record 
was obtained. The copper content of the matte shipped, including a 
small output of coppet• from a couple of mines in process of develop
ment, was 7,172,533 lbs , valued at $949,285. 

TABU: 6. 

COPPER. 

ON1'AR IO ; - PRODUCTION . 

Calendar Y ear. I P ounds. I Value. 

~----------. _ _J _ _ 
$ 

1886 ....... . ... .. .. . 165,000 18,150 
1887 ... 322,524 36,284 
1888 .. · ··· · · ·· · -·· ···· · · ···· 
1889. ···· · · ···· 1,466,752 201,678 
1890. 1,303,065 205,233 
1891. .. ... . · · · · · ·· · · ·· ···· · . 4,127,697 531,234 
1892. 2,203,795 254,538 
1893 . 3,641,504 391,461 
1894 ... 5,207,679 497,854 
1895. 4,576,337 492,414 
1896. 3,167,256 344,598 
1897 . 5,500,652 621,023 
1898 . . .. .. . . .. . 8,375,223 1,007,539 
1899 ... 5,723,324 1,007,877 
1900 . 6,740,058 1,091,215 
1!)01.. 8,695,831 1,401,!507 
1902 .. .., 7,408,202 861,278 

: 1903 . . . . .. . .. . . . . 7,172,533 949,285 

BRrrisH CoLUMBIA : 

The copper production m this province, in 1903, was sixteen per 
cent larger than in 1902, and reached a total of 34,359,921 pounds, 
valued at $4,547,735. This is over three times the quantity produced 
in 1900. Over fifty-three per cent of the output, in 1903, was obtained 
fr.om the Boundary district; over twenty-five per cent is to be credited 
to the Trail Creek division of West Kootenay, and nearly twenty per 
cent to the Coast districts ; the remaining two per cent was mostly 
mined in the Nelson division. 

Statistics of production are shown in tables 7 and 8. 
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TABLE 7. CoPPh:R . 

Production. 

British 
,...------~--------.,------,.------- --:-----...., Columbia. 

Copper con-I 
tained in I 

BRITrSH CoLUMBIA- PRODGCT!ON. 

COPPER. 

ores, 1natte, 
&c. ' Calendar Y ear. 

Increa;;e. 

Value. 

LbH. Lbs. % I 
----------1- --~-~--

189-L . ..... . .......... . .... . . .... 

1 

324- ,680 .... _ . .. . .. . 
1 

.
1
.;,.

3
.

1

- s 31,039 
1895.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 952,840 628,160 iJ 102,526 
1896... .. ... . . . . . . . . . . . . . . . . . . . . . 3,818,556 2,865,716 301 415,459 
1897.. . ... . . ... . . . . . . . . . . . . 5,325,180 1,506,624 39 601,213 
1898. ..... ... . . ... . . . . . . . . . . . . . . . . 7,271,fi78 1,946,498 36 874,783 
1899.... 7,722,om I -t50,913 6 1,359,948 
1900. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,977 , 0~0 . 2,254,-t89 29 1,615,289 
1901...... . . . . . . . . . . 27,603, 741i ! 17,626,666 177 4,448,896 
1902. . . . . . . . . . . . 29,636,0(i7 2,032,311 7 3,445,488 
1903 . . .. . . . . . . . . . . . . . . . . . . . . . . . . 34,359,n:n 4,723,Sfa 16 4,547,735 

:_____ ___ . - - - - -----

T ABLE 8. 

COPPEH. 

BRITIS H COLU:I!B IA-PRODUCTIO!\ BY OISl'BIC'l'S. 

1900. 1901. 1902. 1903. 

Cassiar . .. . .. . . . . 
East Kooten"'y ... . 

6,258 2,249 
2,1-!7 3,272 8,048 2,730 

\V est K ootenay-
Ainsworth .. .... 9,537 .. . . ..... . . 
Nelson .. . . . . . . . . .. . .. . 
Slocan .. . ... . .. . . . . 

36,()29 1,599,449 491,144 346,218 
181 

Trail Creek . . .... . . . . . 
All other .. 

Yale-

2,071,865 8,333,<146 11,667,807 8,602,127 
1,000 3,294 

Bonndary . . ...... ... . . . 
Ashcroft, Kamloops ..... . . 

Coast districts . . .. . . 

5,672,177 14,511,787 14,955,582 18,485,542 
........... 39,920 . ....... .. 6,409 

2,193,962 3,115,872 2,496,681 6,861,171 
- - --------------

9,977,080 27,603,746 29,636,057 34,359,921 

-- ----~--------~----~~-~ 

GRAPHITE. 

Returns of graphite production in 1903 show that 540 tons of ore 
valued at $ 11,325, were sold together with 198 tons of milled product 
valu!'ld at $12,420 or a total of 728 tons valued at $23,745. A con-

GRAPR11'B: . 
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sidemble amount of the ore whiuh was mined during the year, 
remainr.d in stock. The total quantity mined was 4,016 tons of which 
38.5 tons were milled . This production was all obtained from mines 
in the pt·ovince of Ontario, no active operations being reported from 
the graphite mines of Buckingham, Quebec. 

Statistics of production, exports and imports are given in the 
following tables :-

'l'ABI.E 1. 

Ax~UAL PnonccTro~. 

j I 'I I - -~ ! Calendar Year. T ons. Value. 'I C.ll<e!Jd:<r Y l':1r. : Ton-. V :1lne. I 
,------ - ·- ---- -------- - ,----·- - ----

' 1886 ... . ..... ... . 
: 1887 .. ...... .... . 

1888 ........ . ... . 
1889 ........... . 

' 1890 ........... . 
I 1891. . . .. ..... .. . 

1892 .... .. . . . . . . 
' 1893 ..... .. 

1894* . ... . 

"Exports. 

Calendar Year. 

500 
300 
150 
242 
175 
260 
1G7 
nil. 

3 

1886 .. . ..... .......... ' . . 
1887 . ................. . .. 
1888 . ... .. ..... .. ..... . 
1889 .... . . .. .. .. .... . . .. . 
1890 .............. . .. 
1891.. 
1892.. .... ............ . 
1893. . . ... . ... .. 
1894 . .... .. ......... 1 

84,ooo 1 1895 . . ......... 
1 2,400 1896 ..... . . . .. 

1, 200 11891 . . . . . . . 
3.1(;0 1898 . . . . . .. 
£'>;200 18!}~. . . . . . . . . 
1,56o I 19oo . . . . . . . 
~, 76~ I l!JOl . . . . .... . . 

uil. 1 1902 ... ... ... . . 
223 I' 1903 . . ... . . ,, 

'l'AB Lb: 2. 

GnAP HI'J'E. 

ExPORTS. 

Value. C:t!endar Year. 

220 
13[) 
·136 

1,130 
l,ll22 
2,210 
1,095 

728 

8 3,586 
3,017 
1,080 ' 

538 I 

1,529 
72 I 

3, !J52 I 
38 I 

223 

18fl5 .... ..... . . . .... . 
1896 . . . . .... .. .... . 
1897 .. .. . .. . . . 
1898 . ......... .. 
1899 . . . .. . 
1900... ... .... .. .. . . . . 
1901. ... . .. .. . ....... .. 
Hl02 . . . . 
1903. 

;;; 6,150 
9,455 

16,240 
] 3, 698 
24,179 
31,040 
38,780 
28,300 
23,745 

Value. 

B 4,833 
9,480 
4,325 1 

13,0!Hl 
22,-190 ' 
.fli,l97 I 
35,102 
24,839 
·l3,1l.f2 

--------~--~-----.-----

1903 J Crude. . .. . . .. .. . . 
l Manufacture; of... .... . 

Cwt. 
8, 235 s 26,230 

17,412 

:343,642 



! !'WALL l SECTIO~ OF MINES 55 s 

TABLE 3. 

GHAPHITE. 

hiPon•rs m· RAw AND lVIANU.'AC'l'GHED GnAPHITE . 

b'r,;c.\ L YEAR. Plumbago. ! 

:Manufactures of 
plumbago. 

ac ea · factnres. 

I 
Bl ·l<·l d Other ::\i:.tnu-

~~~L-~-.. -.. -.. -. ~-----~----.-.--.. -.-.-.. --$km : $~~:g~~ 1-sgg~ 
1882 . . 1,028 I 25,132 2,181 
~ ~w ~m ~rn 
1884 ' ' '' 0. . 0 •• 0 2,891 24,002 2,152 
1885... 3,729 24,487 2,805 
1886.. . .. .. . .. .. . .. . .......... 

1 

5,522 23.211 1,408 
1887 ' 0 ' ' 4, 020 25,766 2, 830 
1888.' 3,802 7,824 22,(;04 
1889.' ' .... 0 ' ' .. ' 0 .' ' 3,546 ' 11,852 21,789 
~- - · ~ill ~m ~~ 
1891. ' .. .. 0 0 . .. . ' . ...... .. .. .. .. ' 7.217 8,292 26,201 
1892.. . . 1 2;988 13,560 23,085 
18!13.' '0 0 •• 0 • • 0 . . 3,293 16,595 23,051 
1894... . . . .. ......... . . . .. _ ._ ... _ .. . _

1 
2,177 17,614 16,686 

1895' ' ' ' ' .. 0 .' ' . ' 2,586 13,922 21,988 
1896 0 .. 0.. . ..... 2,865 18,434 19,497 
1897 ' .. 1,406 17,863 20,674 
1898' . ' ' . 0 •• 0 0 .' 0 1,862 19,638 32,653 
~ ~m ~~ ~~ 
1900.' 4,437 22,078 38,440 
~- ~~ ~~ ~~ 
1902 . . . .... ........... .. .... .. 3,649 20,467 -!3,G.'ifi 

190:~ 

Duty. 

Plumb<tgo, not ground , &c. 10 p. c. 
Bhck-lead.. .. . .. .. .. .. 25 " 
Phnnb(Lgo, ground and 

manufactures of N.E.S.. 25 " 
Crucibles, clay or plumba-

go . .. . .. .. ..... .. freP. 

Total, 1903 . ..... . ... ... l 

GYPSUM. 

:i52,870 
B22,559 

$2,870 S22,:J;Jn 

$12.-HJ:3 

34, ti24 

The tota.l quantity of gypsum, including plaster of Paris, etc., sold and 
shipped in Canada in 1903 was 3H,489 tons valued at $388,459 as 
compared with 333,599 tons valued at $379,479 in 1902. 

The total quantity of crude gypsum mined in Canada in 1903 was, 
according to returns received, 327,607 tons. The greater part of the 
product was exported in the crude state ; coming from quarries and 

(~HAPHJTE. 

Im ports. 

HYPSU~. 
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mines in the provinces of Nova Scotia and New Brunsw ick it finds a. 

market in the adjacent New .Bngland states, where it is ground as a 
fel'tilizer or used in the manufacture of plaste,·, etc. 

Of the gypsum rock mined, 12,054 tons were used in Canada, in the 
manufacture of plaster of Paris and 6,861 tons in the manufacture of 
other products such as hard wall plaster, alabastine, Terra Alba, etc. 

The sales of gypsum products for the year, in detail, were as 
follows:-

Crude gypsum . .. .. .. ... . . .. . . .. . ... . 
(h-ound gypsum . .. . 
Plaster of Paris. . . . . . . . .... ... . 
Other manufactured products of gypsum 

Total sales . . . . . . . . . . . .. . . . 

T ons. 
296,440 

1,995 
11,544 

4,510 

314,489 

Value. 
$271,472 

6,387 
71,92'2 
38,678 

8388,459 

Statistics of production, imports and exports are given in the follow'
ing tables :-

GYPSUM. 

Al\'1\' UA r. PI{OllliCT <O!\'. 

J ---~-- -~ Average -~~ 
Calendar Year. Tons. Value. price 

· per ton. 

i:~ :-~~~:~~-·:_:___ i1~7.25:,:r880~7 1 sm:~i~ ---;-;~g 
1888 . . 179,393 1. 01 
1889 .... . . .... . .. . . . . ... . . ... 213,273 205,108 0.96 
1890. . 226,509 194,03.'! 0.86 
1891. . . . . . . . . . . . . . . . . 203,605 206,251 1. 01 
18!12 . . 241,048 241,127 1.00 
1893. . . . . . . . . 192,568 196,150 1. 02 
1894 . . . . . . . . . . . . . . . . . 223, 631 202,031 0 . 90 
1895.. .. . ... . 226,178 202,608 0.89 
1896.... . . .. ..... .. . . . . .. . . . . 207,032 178,061 0.86 
1897.. .......... ... .. 239,691 244,531 1.02 
1898 . .. . . . . . . . . . . . 219,256 232,51!i 1.06 
1899.. .. . . . . . ...... ... . . .. . . . 244,566 257,32() 1.05 
1900. . . 252,101 25!l,009 1. 02 
190L . . . 293,799 340,148 1. 16 ' 
Hl02 . .. 333,599 379,479 1.1-1 

( Crude gypsum . ..... . .. . 
i Ground gypsum .. . .. .. . 

1003 i Plaster of Paris ..... . . 
Other manuf'd products 

t of gypsum . . . .. . ... . 

Total, 1903 . .... .. . . 

296,440 
1,995 

11,544 

4,510 

314,489 

271,472 
6,387 

71,922 

38,678 

388,459 

0.91 
3.20 
fl.23 

8.58 

1.24 
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TABLE 2. I (-:\- PSU ~I. 

GlPSU M. l'roducti <:m .. 

ANNUAL PRODUCTION BY PROV I NCES. 

No\'A ScOTIA. NEW BllUNSWIOK. : 0N'rAIUO. MANITOBA. 
CALEKD .. \R I 

YEAH. I ------ --- --- ~----- --------
Tons. I Value. Tons. Value. )Tons. Value. Tons. Value. 

- - - - ---.- -- --- --- --- ----·---, $ $ $ s 
1887 .. ... 116,3461 116,346 

"·"'I 
2V,216 8.560 11,7151 

- I 1888 . . 124,8181 120,429 44,369 48,764 
6,t001 10,200l 

1889 .. 16&,0251 142,850 40,866 49,130· 7,38:), 13,1281 
I I 

1890. 181,2851 154,972 39,024 30,9861 6,200· 8,075 

18!11- 161,934 153,955 36,011 33,9!16
1 5,6~0 1 18,300 

1892 197,019 170,021 39,709 65,707 4,320! 5,3fl9 

1893 152,754 144,111 36,!)16 -11,846 2,898, 10,Ul3 
I 

189-!. 168,300 147,644 52,962 48,200 2,369f 6,187 

18!15 156,809 133,92!) 66,949 63,839 2,420 4,840 

189G 136,590 111,251 67 ,137 59,024 R,305 7,786 

1897 . 155,572 121,754 82,658 118,116 1,461 4,6611 

18!18. . . . . . I 132,086 106,610 86,083 121.704 1,087 4,201 
' I 

I 
18!l!l. 126,754 102,055 116,792 151,296 1,020 3,9781 

I I 

I 1900. 138,712 108,828 112,294 145,850 1,095 4,331 ' 

l!l01 170,1001 136,9~7 121,595 18fl,709 1,504 5,692 uool 7,800 

206,0871 
I 

1,0\5!1 1 1!l0~ 181,425 124,041 l'i0,153i 1,917 7,U99 20,202 

1!103 189,·1271 173,881 11!1,182 172,0801 2,720 21,988 :~,160 ! 20,510 

-- ------
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TABLE 3. 

GYPSU11. 

ExPowrs OF CnuuE Qyp::;u~J. 
---;---------~·· 

Calen- NovA ScoTIA. :s'Ew OxTAtuo. To•t·.n. 
dar BHUN SWWK. 

y ---------·----------------~-

ear. Tons. Va,lu~. Tons. I Va~ Ton~ l Value. ___2'~ Vah:.:__ 

1 1874 67,830 68~164 . . . . . . . . . $ 
8 

67,830 68~164 
1875 86,065 86,193 5,420 5,420 91,485 91,613 
1876 87,720 87,590 4,925 6,616 120 180 92,765 !J4,386 
187'i 106,950 93,867 5,030 5,030 111,980 98,897 
1878 88,631 76,695 16,335 16,435 489 675 105,455 93,805 
1879 95,623 71,353 8,791 8,791 579 720 104,993 80,864 
1880 125,685 111,833 10,375 10,987 875 1,240 136,935 124,060 
1881 110,303 100,284 10,310 15,025 657 1,040 121,270 1.16,349 
1882 133,426 121,010 15,597 24,581 1,249 1,946 150,272 147,597 I 
1883 145,448 132,834 20,242 35,557 462 837 166,152 169,228 
1884 107,653 100.446 21,800 32,751 688 1,254 130.141 134,451 I 
1885 81,887 77,898 15,140 27,730 525 1 787 97,552 106,415 
1886 118,985 114,116 23,498 40,559 350 538 142,83:! 155,213 
1887 112,557 106,910 19,942 39,295 225 337 132,724 146,542 

1889 116,2o1 142,85o 31,495 50,862 I 483 692 178,182 194,404 
1888 124,818 120,429 20 50 670 910 1 125,508 121,389 1 

1890 145,452 139,707 30,034 52,291 I 205 256 175,691 192,254 
1891 143,770 140,438 27,536 41,350 5 7 171,311 181,795 
1892 162,372 157,463 27,488 43,623 189,860 201,086 
1893 132,131 122,556 30,061 36,706 162,HJ2 159,262 
1894 119,569 111,586 40,843 46,538 160,412 158,124 
1895 133,369 125,651 56,117 67,593 189,-186 193,244 
1896 116,331 109,054 1 64,946 77,535 . . ... .. i 181,277 186,589 
1897 122,984 116,665 1 66,222 80,485 .. · .· .· ·. !' 189,206 197,150 
1898 99,215 93,474 70,399 81,433 169,614 174,907 
1899 104,795 99,984 96,831 108,094 *!, 12 201,626 208,090 
1900 . . . . . . . . . . . . . . . . . . . . . . . . . I 188,262 201,912 
1901 . . . . . . . . . . . . . . . . . . . . . . 236,247 231,594 
1902 . . . . . . . . . . . . . . . . . . . . . • 289,600 I 295,215 
1903 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287,496 311,580 

"E xported from Briti sh Columbia. 

T.-lllLJ' 4. 

G YPSU)f. 

ExPORTS OJ.' GtweNIJ GYrsui\1. 

I 

C l d Y N S . N ew I 0 . a en a r e:1r. I oYa cot1a. B . 1 nta.r1o. runsWJC!\: . 
1 

Total. 

i~~~: : : ~-: :: : : i ::::::~ :~ ~::: :s::. J : _ s _ ~- --B~g~ 
1892 . . . . . . . . . . . . . . . .. ·!· . . . . . . . . . . . . 20,255 
1893. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. 22,132 

1
1894. . . . . . . . . . . . . 2,124 17,930 . I 20,054 
;tR95..... . . . . . . . . 3,364 18,827 42 22,233 
1896.... . . . . ... .. 1,270 19,246 751 21,267 
1897. . . .. . . . . . 1, 655 5, 024 84 6, 763 
1898. . . . . . . l. , :'548 4, 900 6, 4-!8 
1899. . . .. . . . . . . . . 205· 7,898 20 8,123 
1900. . . . . 19,834 
1901. . . . . . . . . . . . ..... ·I 15,337 
1902. . . .. _ . . . _ . I. . . . . .. _ . __ .. _. 5,101 
1903. . .. . .. . . .. . . . . .. .. . . . . . 12,4G/ 
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r:r _.\n!.r-: :1. 

l>IPOHTS 0}' GYPSUM, ETC. 

Cruel <> Gypsum. t-:ronncl Gypsum . 1 Plaster of Paris. 

Fiscal Y ear. - - - - ·---- ------ - - - -----
1 I 

- --- Ton~ __ : alue. _ P ouH::J .:lue. 
1 

Pounds._ !:~luP . 

: i 
1880. 
1881. 
1882 . . 
1883 .. . 
1884 . . 
1885 .. 
1886 
1887 .. 
1888 . 
1889. 
1890. 
1891. 
1892 . 
1893 . ... . 

1

18!l4 . . . 
1895 .. 
1806 .. . 
1897 .. .. 
1898 .. .. 
18fl9 .. 
1900. 
1!J01.. 
1902 . . 
1903 .. 

1,854 
1,7:!1 
2,132 
1,384 

1,353 
1,870 
1,557 
1,23(} 
1,360 
1,050 

::!76 
G2G 
~96 

G03 
1,045 

1,147 
325 
77 

286 
541 

1,07fi 

$q,203 
3,442 
'l,7G1 
3,001 
3,416 
2,354 
2,429 
2,492 
2,193 
2,472 
1,928 

640 
1,182 
1,014 
1660 
'9so 
848 

772 1 1,742 
G92 
9.58 

1,125 1 1,697 
2,187 

*Equivalent to 22fl barrel~. 

1,60li,578 
1 544 714 

'759:460 
1,017,905 

687,432 
461,400 
224,119 
13,266 

106,068 
i4,390 

434 400 
36:500 

310,250 
140,830 

23,270 
20,700 
64,500 
45,000 
35,700 
33,900 
6,300 

65,400 
<'5G,700 
68,700 

$ 5, !l-!8 1 6G7,G7G 
4,G7G 574,00G 
2,57G 151,147 
2,57!) i 1,448,650 ' 
1,fl3(; I 782,920 
1,177 689,521 I 

G75 I 820,273 , 
73 . 594,146 ' 

558 942, 338 ' 
372 1,173,99G . 

2,136 G93, 435 . 
215 1, 035,605 I 

2,149 1,1G6,200 I 
442 552,130 
1!l8 422,700 
88 259,2oo 1 

1 !18 297,000 
123 969,900 
293 329,600 
338 -!96,300 
fi9 84!J,100 

1,0!J7 502,200 
2-W 47:3,300 I 
228 630,800 

8 2,376 
2,8G4 
-!,184 
7,861 
5, 226 
4,809 
5, 4fi3 
4,342 
G,662 
8,513 
6,004 
8, 412 
5,595 
3,H3 
2,386 
1,G19 
2,000 
4,-!89 
2,025 
3,120 
li,492 
3,978 
2,641 j 
3,599 

Crude gypsum, duty free. (i-round gyps111n, duty 15%. l'la"ter of P ari s, du ty 
12~c. per 100 lbs. 

BRITISH CoLUMfllA- British 

Gypsum has been recorded as occurring at three places in British 
Columbia, (1) at the Salmon river, (2) on the North Thompson river 
and (3) at Spences Bridge, all in Yale division. 

(1). Dr. Dawson mentioned the occurrence on Salmon river, in a 
preliminary report in 1889, he says: ''Gypsum . . .... has since been 
discovered and according to the accounts received, in large quantity. 
The locality is stated to be on the Salmon river about twenty miles 
distant from the railway. From the excellent quality of the speci
mens which I have seen, this disco very may prove to be of importance." 

Probably the same occurrence i~ referred to by the Gold Commis
sioner in the Annual Report of the Minister of Mines 1892 as fol
lows: 'On the North-east fork of Salmon river, .!\'Iesst·s. Butler and 

Colum bia. 
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60 s GEOLOGI CA L ~URVEY OF CANAD.\ 

Stump have recorded two locations containing an extensive bed of 
gypsum, which, judging from its purity, is of a first class character. 
The deposit is of fifty feet or more wide, and is visible on the surface 
for a distance of 2,000 feet.' 

Mr. ,J ames McEvoy visited the district in 1895 and reported as 
follows:-

' On the hillside north of the middle crossing cif Salmon river, there 
is a fine deposit of gypsum, associated with gray schists and white 
crystalline limestone. The principal deposit, in which a tunnel twenty
five feet long has been made, is one hundred feet and over in thick
ness. The exact thickness could not be ascertained on account of the 
heavy covering of drift on the hillside. Above this is another deposit 
with a thickness of thirty feet or more, still higher up are two more 
small deposits, one of which shows bedding. The large deposit is 
massive and perfectly white in some places, showing slight traces of 
anhydrite. The general strike of the deposits is true east and west 
with vertical or high northerly dip.' 

(2). With regard to the North Thompson river deposit, the Gold 
Commissioner reports in 1896. 'About twenty miles north of Kam
loops, on the eaRt bank of the Thompson, a large deposit of gypsum 
of excellent quality can be distinctly traced for a couple of miles up 
the mountain side. It it within a mile of the river and will therefore 
admit of cheap transportation to the Canadian' Pacific R ailway, which 
is an important factor, to allow of profitable returns.' 

(3). E xcellent prospects of gypsum were reported by the Gold 
Com missioner in 1892 at Spences Bridge, Yale division. 

I R ON . 

h on ore.- The production of iron ore in Canada in 1903 is estimated 
at about 264,294 tons as compared with 404,003 tons in the previous 
year, a decrease of 139,709 tons or 34~ per cent. A very large pro
portion of the output during the past four years has been due to the 
operations at the Helen Mine, Michipicoten, and the falling off in 1903 
is due primarily to the closing down of that mine in connection with 
t he general cessation of operations of the "Sault industries." 

The production in 1903 includes a considerable tonnage of ore 
mined at Torbrook and Londonderry, Nova Scotia, and shipped to the 
Londonderry Iron and Mining Co. in anticipation of the blowing in of 
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their remodelled furnace. In Quebec the output is comprised chiefly InoN. 
in the bog ores used at Radnor Forges and Drummondville. In P rodu<:tioH. 

Ontario, in addition to the Helen mine above mentioned, there was, 
as usual, a small production in the eastern portion of the province, 
along the lines of the Ontario Central and the Kingston and Pem-
broke Railways. 

No considerable market has yet been developed for British Columbia 
1ron ores. 

T ABLE 1. . 

IRON. 

PRODUCTI OK OF 0Rf; BY PROYI NCF.S. 

c--------,-----;------,--1----,-----.,.,-- - 1 

NovaScotia. __ Quebe-c. _ Ontari-o. c~~~\~~~ia. \ __ Total_. _! 
Calenda-r Year. 

Tons. Tons. Tons. Tons I Tons. / 
.----- - ------ -----1-- -j 

1886 .... .. ...... I 44,388 . .. .. . . .. . 16,0::12 3,941 64,361 I 
1887. 43,532 13,401 16,598 2,796 76,330 i 
1888.. .. 42,611 10,710 16,894 I 8,372 78,587 
1889 . . 54,161 14,533 . . . . . . . . . . . 15,487 84,181 
1890. 49,206 22,305 :. 76,511 
1891 .. . . "I 53,649 14,380 . . . . . ... . . . I 950 68,979 
1892 78,258 22,690 . . . . ... .. . . I 2,300 1031248 
1893 . . . . . . . 102,201 22,076 ........ . ... , 1,325 125,602 
1894 . . . . . . . 89,379 19,492 ..... -I 1,120 109,991 
1895. 83,792 17,783 .

1 
1,222 102,797 

1896.. 58,810 17, 630 15,270 196 91,906 
1897 23,400 22,436 2, 770 2,099 50,705 
1898 I 19,079 17,873 21,111 28o 58,3 ~ 3 
1899.. .... .. ... 28,000 19,420 25,126 2,071 74,617 
1900. . .

1 

18,940 19,000 82,9~0 1,110 122.000 
1901 . : :: . . :. :: . 18,619 15,489 272,538 7,000 313,646 
1!102 . . . . . . . 16,172 18,524 359,288 10,019 404,003 
1903......... .. . 40,335· 12,035 209,634 2,290 264,294 

l 

TABLtJ 2. 

IRON. 

NOVA SOOT!.~ :- ANNUAL PRODUC'l'!ON Ol' ORE. 

(Previous to 1886). 

Calendar Year. Tons. Calendar Year. I T ons. 

1876 . ..... .. .... .. 
1877 ..... . .. . . . .. . 
1878 ... . 
1879 . . . . . 
1880 .. ..... . .... .. 

15,274 
16,879 
36,600 
29,889 
51,193 

1881. . . . 
1882 . ... .. . . .. . .. .. 
1883 .. . 
1884 . . 
1885. 

39,843 
42,135 
52,410 
54,885 
48,129 

N ova Rc(1tia. 
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The exports of iron ore from Canada are compiled from Customs 
reports as shown in Tables 3 and 4, for the calendar and fiscal years 
respectively. Nearly all the iron ore exported goes to the United 
States; Table 4a has therefore been added to show the quantity of 
iron ores imported into the United States from Canada, compiled from 
"The Foreign Commerce and Navigation of the United States," 
published at Washington. 

A comparison of Tables 4 and 4a shows larger discrepancies for the 
years 1901, 1902 and 1!)03. The figures of Table 4 for these years are 
evidently much too high, which conclusion is corroborated in com
parison with Tables 1 and 5. 

, 

TABJ,E 3. 

lHOK. 

EXPORTs 01' lllOK Om;. 

-~-- - -------- ---- ---
li 

Calendar Year. Ton~ . Vrtlue. i Calendar Yt:ar. Ton,. 

--- - ---- ------- 1 ------~--~~ 
I s I 

189::! .. . .. .. .. 2, <11() 7,5[10 I! 189!1 .... . . I 4,145 
1894 . 21,294 1900.. . . I 5,527 
1895 .. .. .. .. .. . 1,571 s ,9o9 I 1Do1.. .. .. ... , 306,199 
1.896 .. .... ...... I 1,033 1,9ll 1 1902....... .. .. 428,901 
189/... .. ..... I 403 811 1903..... 368,233 
1898 .... .. . . . .. 182 278 1 

-~~~-----

'\.',\HLE 4. 

lHOK. 

Value. 

9,538 
13,511 

762,283 
1,065,019 

922,.571 

-----~-----------~-----·---------

' I ]'iscal Year. Tons. V alne. Fiscal Year. 

1---------8--
11879.... .. .. .. .. . 3,562 . 7,530 
j1880.... ... .. . ... 30,524 I 76.474 
11881.. . . . . . . . . . . 44,677 114,850 

1
1882..... . . . . . . . . 43,835 135,463 
1883.. . .. .. .. .. .. . 44,914 138,775 

18!l2 ....... .... .. 
1893 ........ . 
1894 ....... . 
1895 . .. ...... ... .. 
1896 .... . 

1884. . . . . . . . . . . . . 25,:308 66,549 1897 .. 
1885..... . .. .. . ... 54,367 132,074 1898 .. . . . .. ... .. . 
188fL . . . . 7, 54 2 23,039 18!l9 ... . . .. . . .. . .. 
1887 . .. . 23,345 71 , 934 1900 ...... .. .. . .. 
1888 . . . . . . 13,544 39' 945 HJOL. . . ...... . 
188!) . . . . . 24,752 60,28[) 
18!)0. . . . . . . 13,811 31,376 
1891.... . . . H,648 32,582 

1

1902 .... ... . .. . .. . 
1903.... .. .. .. 

·- ------------~---

Tons. 

7,707 
7,811 
1,859 
2,315 

14 
1,320 

260 
1,849 
4,327 

58,401 
525,983 
293,510 

Value. 

$ 
36,935 
26,114 
9,026 
5,743 

35 
2,492 

402 
4,968 
7.689 

150;657 
1,303,901 

733,230 
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lROK. 

IMPOHTS 0~" IHOK O!!E INTO '!'H E UK!'l'}~ f) STAT ES ~'ROM CANADA.* 

·year endiug ~Tune DU. 

1893 ... .. .. ... . 
1894... . . .. .. .. .. .. ... . 
1895 ...... ... ..... . . . . .. 
1896. . .. .. . . .... .... . 
1897.. . . . . .. ........ . 
1898.... .. . . ......... . 

Tons. 

6,880 
269 

2,394 
35 

2,263 
1,172 

---------

Y.-ar ending June 3il. 

189!! .. . . . . .. ... ........ . 
190U .... . . . .. .. ... .... . . 
lfiOl. ...... . . .... . ..... . . 
1902 ...... .. ........ . . 
Hl03 . .... ... ... . .. . . 

63 s 

Ton :-: . 

2,308 
8, !JG7 

30,762 
27G,363 
12H,219 

'' Com piled from the "Foreign Commerce ancl :\aYigation of t he U nited 
Rtate:; ." 

lHON. 

Imports. 
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Pig lron.-The total quantity of pig iron made in Canada in 1903, oN. 
from both home and imported ores, was 297,885 tons, valued at Pig iron. 

$3,742,710 as compared with 357,902 tons valued at $4,243,541 in 
1902, being a decrease in quan.tity of 60,017 tons or over sixteen per 
cent, and in value of over eleven per cent. The total quantity of pig 
iron made in Canada in 1901 was 274,376 tons; in l900 it was 
96,757 tons. 

Statistics of the production of pig iron together with the iron ore, 
fuelandfluxare given in Table 5 for the years 1887 to 1903 inclusive. 
Previous to 1896 the pig iron manufactured was entirely from Cana
dian ore. Since that date however, increasing quantities of imported 
ore have been used, which will be found separately stated in the table. 

I n 1903, of the total amount of pig iron made, 278,271 tons were 
made with coke as fuel and 19,614 tons with charcoal. 

As mentioned before, the ores used in Canadian furnaces before 
1896, were derived entirely from Canadian mines. Beginning with 
that year, however, imported ore began to be used, chiefly from the 
U ni.ted States and Newfoundland. The imported ore in 1903 amounted 
to over eighty-five per cent of the total used. 

In the tabulated statement showing the mineral production of 
Canada, the production of pig iron from Canadian ore only is given. 
This has been arrived at by separating the total production at each 
furnace into two classes, viz. : pig iron from Canadian ore and pig 
iron from imported ore, the separation being made on the basis of the 
Canadian and imported ore entering into the production of pig iron 
at each respective furnace. 

The production for the past eight years, separated in this way has 
been as follows :-

Calendar Year. 

1896 ... . .... . ..... . . 
1897 ... . 
1898 . ...... . .. . .. .. . . 
1899 ... .. . . .. . . . .. .. 
1900 .. ...... ... .. . . . ... . 
1901 . .. . ... . ... . . .. . . .. . 

Pig iron 
from 

Canadian 
Ore. 

Tons. 

40,720 
26,200 
30,553 
34,244 
35,387 
83,100 
71,664 I 
42,052 1 

Pig iron 
from 

I mported 
Ore. 

Tons. 

26,548 
31,807 
46,462 
68,699 
1;1,188 

191,276 
286,238 
255,833 \~~:······ · ·: : ::: : :.::: : ! 

--~--------------' 
16-s-5 
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There were nine furnaces in blast for varying periods during tbe 
year, operated by the following six companies : 

Dominion Iron and Steel Company, Sydney, C.B. 
Nova_ ~cotia Steel and Coal Company, New Glasgow, N .S. 
Canada Iron and Furnace Company, Montreal, Que. 
John McDougall & Company, Montreal, Que. 
Deseronto Iron Company, Deseronto, Ont. 
Hamilton Steel and Iron Company, Hamilton, Ont. 
The Londonderry Iron and Mini1 g Company, Limited, London

derry, N.S . 

New furnaces were being erected by : 

The Nova Scotia Steel and Coal Company, Limited, at Sydney 
Mines, C.B. 

The Cramp Steel Company, Limited. Collingwood, Ont. 
The Algoma Steel Company, Limited, Sault Ste. Marie, Ont. 

The statistics of the production of pig iron and steel and of rolled 
iron and steel in Canada, as well as in tbe U nited States, are admir
ably presented in the Annual Statistical Report of the American Iron 
and Steel Association, and the following information concerning the 
production of steel and rolled iron and steel in Canada is taken from 
the above mentioned report for 1903. 

" The total production of steel ingots and castings in Canada in 
1903 was 181,514 gross tons, against 182,037 tons in 1902, a de_ 
crease of 523 tons. Bessemer and open-hearth steel ingots and 
castings were made in each yea.r. Almost all the open-hearth steel 
r·eported in 1902 and 1903 was made by the basic process. The 
direct steel castings made in 1903 amounted to 4,506 tons. 

"The following table gives the production of all kinds of steel 
ingots and castings in Canada from 1894 to 1903, in gros~ tons. 

-----·-· ----- ------- -

Years. 

1894 . ..... ' ........... . . . .. 
1895... .. ... .. ........ . 
1896 ...................... . ........ . 
1897 ............. .. .. . .. .. .......... .. 
189S ......... .. ..... . .... .. . .. . 
1899 .......... . .. .. ........... .. 
1900 ..... ... . . . . . .. . ... . ........ . 
1901. ' ... .. ' ............. . .. . .... . .. 
1!!02. 
1903 ..... . ' .. . . . ... .. .. . .. . ...... . .. . . 

Gross tons. 

25,685 
17,000 
16,000 
18,400 
21.540 
22;ooo 
23,577 
2tl,OS~ 

182,037 
181,51-l 
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PRoDUCTI0::-1 oF RoLLED IRoN AND STEEL IN CANADA. IHON. 

P roduction of 
"The production of Bessemer and open-hearth steel rails in 1903 RoUe? Iro_n 

and ::>tee! m 
amounted to 1,243 gross tons agaimt 33,950 tons in 1902; structural Canada. 

shapes 1,983 tons, against 423 tons in 1902 ; cut nails made by rolling 
mills and steel works having cut-nail factories connected with their 
plants, 118,686 kegs of lOO lbs. against 114,685 kegs in 1902 ; plates 
and sheets 2,450 tons, against 2,191 tons in 1902 ; all other finished 
rolled products excluding muck and scrap bars, blooms, billets, sheet 
bars and other unfinished forms, 118,541 tons, against 119,801 tons 
in 1902. The total quantity of all kinds of iron and steel rolled into 
finish~d forms in Canada in 1903 amounted to 129,516 gross tons, 
against 161,485 tons in 190:l. 

The following table gives the production of all kinds of iron and 
st.eel rolled into finished .fcrrms in Canada from 1895 to 1903 : 

Year~ . 

189?\ . .. . ... ..... .. 
18fl6.... .. ..... .. . . 
1897. . . .. . . .. . .. . . . . . .. . .. . .. .. .. 
1898 ..... . .... .. ....... ... .... .. . 
1899.... .. . ... . .... .. 
HIOO .. . . . .. . . . . .. . .. . .. ... • . . • • . . •. 
1901. .... . .. ... . ...... . .. ....... ... . 
1902 ..... .. .. . .. .. . . .. . .. . .. . .. . 
1903 .. . . . .. .. .. ..... .. .... . .. .. . 

66,402 
75,043 
77,021 
90,303 

110,642 
100,690 
112,007 
161,485 
129,516 

''On December 31, 1903, there were eighteen completed rolling 
mills and steel works in Canada, one building steel plant, and one 
projected rolling mill. Of the completed plants, two were equipped 
for the manufacture of steel castings only, five for the manufacture of 
Bessemer or open-hearth steel ingots and rolled products, and eleven 
for the manufacture of rolled products only. The building plant is 
being equipped for the manufacture of basic open-hearth ingot.s only. 
The projected plant is to be equipped for the manufacture of skelp and 
bar-iron, the formet· for use in a wrought-iron pipe plant which was 
put in operation on May 1, 1903. 

"Of the eighteen completed rolling mills and steel works in Canada 
on December 31, 1903, three were located in Nova Scotia, five in 
Quebec, nine in Ontario, and one in New Brunswick. The building 
plant is in Nova Scotia and the projected plant is in Ontario. 

16-s-5~ 
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CHANGES IN CANADIAN IRON AND S TEEL WORIU!. 

"The Nova Scotia Steel and Coal Company, Limited, of New Glas
gow, Nova Scotia, has completed a new coke blast furnace, at Sydney 
Mines, Nova Scotia. The furnace was first blown in on August 30, 
1904. It is 85 x 17 feet, is equipped with four Roberts stoves, and 
has an annual capacity of about 75,000 tons of forge and basic pig 
iron. The furnace is also equipped with one pig iron casting machine. 
The company is also erecting a new open·hearth steel plant at Sydney 
Mines, which is to be equipped with four 40-gross-ton basic furnacrs, 
of which three are to be stationary Well man furnaces, and one is to be 
a tilting, furnace. Ingots only will be made, for which the plan.t wi!l 
have an annual capacity of about 60,000 gross tons. 

"The Halifax Rolling Mills near Halifax, Nova Scotia, have been 
dismantled. They were built in 1878, were•equipped with two heating 
furnaces, two trains of rolls, and twenty cut-nail machines. They 
were formerly operated by the Halifax Rolling Mills Company, but 
had been idle for years. 

"The Montreal Steel Works of Montreal, Canada, are now equipped 
with two 15-gross-ton acid open-hearth steel furnaces, a second furnace 
having been added in 1903. The 3,000 pound modified Bessemer 
converter with which the plant is also equipped, was not operated in 
1903. The works produce steel castings. 

"The Peck Rolling Mills, Limited, have succeeded Peck, Benny & 
Co. of Montreal. The rolling mill of the company was partly destroyed 
by fire in 1903, but was rebuilt in the same year. 

"The Iron and Steel Company of Canada, Limited, has acquired the 
rolling mill at Belleville, Ontario, formerly operated by the Abbott
Mitchell Tron and Steel Company of Ontario, Limited. M. Wright is 
president, D. Jackson is vice-president and J. F. Wills 1s managing 
director, secretary and treasurer. 

"The Toronto Bolt and Forging Company, Limited, is now the 
own~r of the rolling mill at Sunnyside, Toronto, formerly operated by 
the McDonall Rolling Mills Company of Toronto, Limited. George 
Gillies is president of the now organization, T. H. W atson is secretary 
and treasurer, John Step hens is general superintendent, and C. 0. 
J olley is assistant superintendent. 

"The Page-Hersey Iron and Tube Company, Limited, of Guelph, 
Ontario, which manufactures wrought iron pipe, did not install in 
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1903 the two trains of rolls for the manufacture of skelp and bar iron InoN. 
which it proposed adding to its works. The company is now un
certain when the rolls will be added." 

Bounties. - Bounties on iron and steel, made in Can'ada, were pro- Bounties. 

vided for by the Dominion government in 1897 (chapter 6, Statutes 
of Canada, 1897). This Act was amended in 1899 (chapter 8, Statutes 
of Canada, 1899), and again in 1903 (chapter 68, Statutes of Canada 
1903). 

The Act of 1903 provided for the payment of bounties on the 
undermentioned articles manufactured in Canada from steel produced 
in Canada from ingredients of which not less than fifty per cent of 
weight thereof consists of pig iron made in Canada, viz. :-

Per ton. 
On rolled, round wire rods not over threP-eighths of 'm inch in 

diameter, when sold to wire manufacturer for use in 
making wire in their own factories in Canada.......... .·s 00 

On t·olled angles, tees, channels, beamR, joists, girders or 
bridge building or structural rolled seetions, and on other 
rolled shapes not round, oval, square or flat, weighing 
not less than thirty-five pounds per lineal yard, and also 
on flat eye-bar blanks, when sold for consumption in 
Canada .. __ . . .... _ ... . _ .. _ . _ . _ . . .. _ .. __ . _ . . .. . . . . 3 00 

On rolled ph\tes not less than thirty inches in width , and not 
less than one-quarter of an inch in thickness, when sold 
for consumption in Canada for manufacturing purposes 
for which such plates are usually required, - not includ-
ing plates to be sheared into plates of less width. . . . ~ 00 

The Act of 1903 also provides for the gradual extinguishment of the 
bounties authorized in 1897 as follows:--

Period . 

From July 1, 1903toJune30, 1904 ....... . -.. 

1

1 

" 1904 to June ;~o, 1905 ... _ ...... . 
1905 to J une 30, 1!106 .. __ . . . .... I 
1906 to ,June 30, 1907 

I 

On steel ingots, 
puddled iron On pig iron 

bars, and pig iron from for-
from Cana- eign ore. 

clianore. 

P er ton . 

$ 2 70 
2 25 
1 65 
l 05 

Per ton. 

$ 1 80 
1 50 
1 10 
0 70 

The payments by the Dominion government on account of iron and 
steel bounties during the fiscal year ending June 30, ·1903, were as 
follows, the figures having been compiled from the Auditor General's 
Report for 1903. 



IRON 

Bountie 

GEOLJGICAL SURVEY OF CA NADA 

Bou;-o;TJE~ o:-~ P w IBo:<. 

On Pig Iron 
from Canadian Ore. 

On Pig Iron 
from Imported Ore. Total 

Bounties. Company. 

Tons. Bounties. Tons. 

I s c. 
Canada Tron Furnace Co., I 

Ltd. I 
Midland, Ont.. . . . . . . !J,837·0S 26,560.14 2-!,847'4(; •! 
Radnor Forges, Que... 4,718·89 1:!,740.99 1,914 ·26 , 

Deseronto Iron Co. . . . . . . 650·00 1,755.00 9,40o·oo: 

Bounties. 

c. c. 

44,725.43 71,285.57 
3,455.66 16,186.65 

16,920.00 18,675.00 
Dominion Iron & StAel I 

Co .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205,540'20 369,972.53 369,972.53 
HamiltonSteel&IronCo. 24,648·11 66,549.86 17,643'741 31,758.70 98,308.56 
John McDougall & Co., 

Drummondville. . . . . 1,!!42'08 5,243.60 . . . . . . . . . . . . 5,243.60 
Nova Scotia Steel & Coal I 

Co., Ltd ........... ~~3·88 12,565.47 ~.'.395'18 ~-~711. 34 40,276.81 

4G,450·04 125,415.06 274,740·84 494,533.66 619,948.72 

Bou:-<'l'Y o:< P~,;nnr.ED Jnox BARs. 

Company. I Tons. Bounty. 

-::::~1-::::--.--. -.-. -~ =~-~--2:: --::~ 

Bou:-~•ry OK S'l'EEL INGOTS. 

Algoma Steel Co.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,888 · 00 
Dominion Iron and Steel Ca.-

Steel ingots, D ec. 29 to June 30, 1902 at S3.. . . . . . . . . . 10,394 · H 
D ec. 29 " at S2. 70 
Less error in car weights, $7,399.91... .. . 17,632'35 

" JulytoJune30,1903 ........... 175,394·36 
H eld in 1901-2 subject to decision of eourt ....... .... . . . . ........ . 

Hamilton Steel and Iron Co., Ltd. -- · 
Steel ingots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,687 · 527 
'Vithheld in 1901-2 pending information n.sked for .. . ·I· .......... . 

Nova. Scotia Steel and Coal eo-
Steel ingots . . . . . . . . . . . . . . . . . . 25,671 · 255 
·withheld in 190).-2 pending informrttion n.sked for . ... 

48,297.60 

31,183.23 

40,207 .35 
473,5(;4. 76 
46,051.76 

36,956 .26 
6,308. 97 

69,312. 39 
23,271.60 

775,153.92 

The total amount of bounties on iron and steel, paid by the Dominion 
government during the fiscal year ending June, 1903, was therefore as 
follows:-
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Bounties on pig iron . 0. 0, .•••.••• S 
" on puddled iron bars. 0 ••• 

'' steel ingots .. 0 0 • 0 • • • 0 • 0 • 

619,948.72 
6,702 14 

775,153.92 

Total amount paid ..... . .. $ 1,401,804-. 78 

71 s 

Table 6 illustrates the extent of the foreign trade of the country in 
t•egard to iron and steel products and machinery, &c. made therefrom. 
Compared with the previous year, a large increase is shown in the 
exports of steel and manufactures of, and a very large decrease in the 
export of pig iron. 

TAB LE 6. 

I no~. 

EXPOHTS OF lRO:-i A~D STEEl~ GOODS, '!'HE PRODUCT Ob" C.~XAD.~. 

--------·-----------------------~------~----~ 

C'alendar Year 1903. 

Stoves .. 

Sewing n1achines. 

Typewriters .... 

Machinery, N.E.S .. . 

Hardware, N.E.S .. . . . 

Steel and manufactures of . 

No 

" ' 
Castings, N .E.S .. . ... .... . ... . . .. . . .. . . . ..... . 

Scrap iron •m<l steel. ..... , .. .. . . . ... Cwt 

Pig iron . 0 ••• • •••••••• • ••• 0 • •• .Tons 

TotaL ........... . ..... . . . . . ....... . . . 

Quantity. 

9GO 

mo 
4,126 

131,263 

4,400 

Value. 

$ 

11,718 

20,233 

137,886 

416,291 

88,285 

2,078,328 

138,352 

88,83!! 

78,382 

3,058,320 

The Canadian consumption of iron and steel products is illustrated 
in the following tables, Nos. 7, 8, 9, lOa, lOb and 11. The first three 
of these deal with the cruder fot·ms of the metal, the next two with the 
manufactured articles wholly or largely composed of iron and steel, 
whilst the last table summarizes all the preceding onea. They all 
cover the fiscal yea.r ending, .June 30, 1903. 

I RON. 

Rxports. 
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TABLE 7. 

IRON. 

I~IPOR'l'S OP IRoK. Pw, ScRAP, &c. 

1-1 I 
I Charcoal Old and <

1 
\Vrought Scrap 

Pig Iron. p· I S I d S S 1. 
~i=~~~ ·---- - ·---- __ '_g. ron. ____ crap r:l_._j:__:~~t-~ 
__ _2'_ons. ~~'tlue. ~~~ Val.ue. Tons. I Val~ ~~~ns. -·1 V a~':'::_ 

$ $ $ $ 
1880 (a) 23,159 371,956 . . . . . . . . . . . . . . . . 928 14,0421 . .... .. . 

1 
..... . . . 

1881 (a) 43,630 715,997 . . . . . .. . . . . . . . 584 8,807 . . . . . . . . ...... . 
1882 56,594 811,2-::ll 6,837 211,791 1,327 20,406 ....... . 
1883 75,295 1,085,755 2,198 58,994 709 7,776 ..... . . . 
1884 49,291 653,708 2,893 66,602 3,136 44,223 . . 
1885 42,2791 545,426 1,119 27,33.'3 3,552 46,275 . . 
1886 42,463 528,483 3,185 60,086 10,151 158,100 . . . . . . . . . . 
1887 46,295 554,388 3,919 77,429 17,612 220,167 (b) 79 1,086 

I Pi; Iro;, &c.{.;} -----------~ 

I Ton~:- --Value. ' 

~-----s-- I 
1888 ! 48,973 648,012 . . . . . . . . . . . . . . . . . . . . . ..... . . ..... ' 
1889 , 1~,115 864,752 . . .............. . . _ . ... . ... . . . .. ·I 
1890 • 81 ,613! 1,148,078 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 
1891 81,317 1,085,929 ......... .. . . ...... . .. . . . .. .. .. . . . 
1892 ! 68,918 886,485 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I 

: ----;,~g~Jon. ----Cha~coal·-----c;;-~t Scrap--, 

1----------~g Iron: _____ Iron. __ _ 

I $ $ $ 

23,293 
26,794 
47,846 
43,967 
32, 627 

~ ~ons. _J_~alue._ ~~.:._1~!~1~.:._ _!ons:_l V a~ 

18~3 56,849 682,209 5,944 84,358 729 9,317 45,459 
1~94 I 42,376 483,787 2,906 34,968 781 7711 30,850 
1895 31,637 341,259 2,780 31,171 643 4,347 23,390 
1896 36,131 394,591 917 11,7261 93 741 13,607 
1897 25,7661 291,788 2,936 35,373 238 1,362 7,903 
1898 37,186 382,103 2,250 23,5331 1,55!'! 13,251 (e)48,903 
18!'!9 44,261 452,911 1,955 19,123 2,378 22,594 (e)28,352 
1900 49,767 811,,!90 1,816 38,736 13,747 150,681 (e)::l8,753 
1901 35,2!'!3 548,033 490 7,121 4,499 51,032 (e)24,773 
1902 39,978 585,077 38 726

1 

3,048 38,9581(e)36,150 
1903 (dl 91,73o 1,338, 574 (f) 8s2 16,352 (f) 7,137 94,o281(e)43,n5 

(a) Comprises pig-iron of all kinds. 
(b) From May 13 only. 

297,496 
335,090 
678,574 
652,842 
433,695 

574,809 ! 
369,682 
244,388 
157,996 
93,541 

534,577 
301,268 
638,505 
242,189 
520,909 
670,402 

(c) These figures appear in Customs reports under heading 'Tron m pigs, Iron 
kPntledge and cast scrap-iron. ' 

(d) Duty 82.50 per ton . 
(e) Scrap iron and scra1' steel, old, and fit only to be re-manufactured, being part 

of, or recovered from, any vessel wrecked in waters subject to the jurisdiction of 
Canada. Duty free. 

Iron ~r steel scmp, wrought, being waste O L' refuse, including punchings, cuttings 
and clippings of iron or steel plates or sheets, having been in actual use, cwp ends of 
tin plate bars, blooms and rails, the same not ·haYing been in actual nse. Duty $1 
per ton . 

(f) Duty 82.50 per ton. 
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TABLE 8. 

IRON. 

!UPORTS m· FERRO·MA!iGANESF., & 0 . 

:l!'iscal Y ear. Tons. Value. I 

*1887-. . -.. -. . -.. -.. -.. =·-.. ----:- -~-:3-:-1 
*1888 . . . . . . . . . . . . . . . • . 1,883 29,812 
*1889 . . . . . . . . . . . . . . . . 5,868 72,108 
*1890 . . . . . . . . . . . . . . . . . . . . . . . 696 18,895 
*1891 , , , ... . , , ....... , . .. , . . . 2, 707 40,711 I 

*1892 . . . . . . . . . . . . . . ... . . .. . ; 1,311 23,930 
*1893 .... . ... ........ . .. . ... •I 529 15,858 
*1894 . . . . . . . . . . . . . . . . . . . . . . . . 284 9, 885 
t1895 . . . . . . . . . . . . . . . . . . . . . . 164 5,408 
t1896 .. .. .. .. .. .. . .. .. .. .. .. .. . 652 12,811 
11897 .. .. .. .. .. . .. . . .. .. 426 9,233 
t1898 . .. .. . .. . .. . .. . .. 1,418 22,516 
t1899 . . . . . . . . . . . . . . . . . . . . 1,160 22,539 
t1900 . .. . . . .. .. .. .. .. .. . 1,149 39,064 
t1901 . . . . . . . . . 1,512 38,954 
tl902 .. .. . .. .. .. .. . 6,:313 150,977 
tl903 .... . . .. ... (Duty, 5 p.c.) 6,350 162,710 

*These amounts include :-Ferro-m.:.nganese, fPtTo-silicon, spiegel, steel bloom 
ends, and crop ends of steel rails, for the manufttcture of iron or steel. 

t Ferro-Rilicon, spiegeleisen and fen·o·manganese. 

TABLE !l. 

lRO!i. 

!MPOR'l'::l : IRON I!i SLABS, BLOOMS, LOOPS A!iD PL'DilLlm B.-HlS, &o. 

·- - - - -
I 

I 
Fiscal Year. Cwt. Value. Fiscal Year. Cwt. Value. 

----- ----- - - ---- - - - --- ------ ----- -

1880 .. ...... . 195,572 $244,601 1892 ...... .. 64,397 I $ 56,186 
1881. 111,666 111,374 lt-93 ....... .. 65,269 58,533 

1M2 I 
203,888 

I 
222,056 1894 ......... 50,891 45,018 

1883 ... ...... 258,6::19 269,818 1895 .. ...... . 78,639 I 67,321 
1884 .. ...... 252,310 264,045 1896 ....... .. 128,535 110,757 
1885 ... .. .. 312,329 287,734 . 1897 .. .... .. . 56,560 48,954 
1886 ... .. ... 273,316 248,461 1898 ......... 162,891 122,426 
1887 522,853 421,598 1899 ... . ... . 124,311 I 103,198 
1888.:: : :::: : 110,279 93,377 1900 ... .. . ... 255,145 I 362,463 
1889 ..... 80,383 67,181 1901. .. ...... 234,925 206,975 
1890 .. . . ..... 15,041 45,923 1902 .. . ...... 401,306 419,1)43 
1891. ...... .. 41,567 38,931 190::1'' . .. 394,418 I 380,034 

*Iron or steel ingots, cogged ingots, blooms, slabs, billets, pnddled bars, and 
loops or other forms, N.O.P., less finished than iron or steel bars, lout more advanced 
than pig-iron, except castings. Duty $2 per ton. • 

lllON. 

Imports. 



· Ino:-;. 

Import~. 

Hs G EOLOGICAL SURVEY OF CA:"'ADA 

TABLE l(k<, 

lRO:-i. 

Im·onTs OJ·' Ino~ A="D STEEr" Gooos.- 1902-1903. 

Fiscal Year, l.!l03. Duty. Quantity. Value. 

B>tr iron or stet>! rolled, whether in coil s, 
hundles, rods or bars, comprising rounds, 
ovals, squares and flats and rolled shapes, 
N .O.P.. . ....... . .. . . .... . Cwt. 

Castings, iron or steel, in the rough, N . E. S. S 
Canada plates, Russia iron, flat galvanized 

iron or steel sheets, terne plates and rolled 
sheets of iron or steel coated with zinc, 
sp;-lter or other metal, of all widths or 
thicknesses, N .O.P... . . . . .... . . .... Cwt. 

Iron or steel bridges or parts thereof, iron 
or steel structural work, columns, shapes 
or sections drilled, punched, or in any 
further stage of manufacture than ag 
rolled or cast, N.E.S ........ . .. . 

Malleable iron castings and iron or steel 
castings, N.E.S ... ......... . . 

Mould boards, or shares or plough plates 
land sides and other plates for agricul 
tural implements, cut to shape from rolled 
plates of steel but not mnulded, punched. 
or otherwise manufactured.. . . . . . . . . . . 

Iron or steel railway bars or rails of any 
form, punched or not punched, N.E.S., 
for railways, which term for the purposes 
of this item shall include all kinds of rail
ways, street railways and tramways, even 
although the same are used for private 
purposes only, and even although they 
are not used or intended to be used in con
nection with the business of common 
carrying of goods or passengers ......... Tons. 

Rmlway fish-plates and ti e plates ..... . ... . 
Rolled iron or steel angles, tees, beams, 

channels, joists, girders, zees, stars or 
rolled ehapes, or trough, bridge, building, 
or structural rolled sections, or shapes not 
punched, drilled or further manufactured 
than rolled,N.E.S., and flat eye-bar blanks 
not punched or drilled . . . . . . . . .... . Cwt. 

Rolled iron or steel hoop, band, scroll or 
strip, 8 inches or less in width, No. 18 
gauge and thicker, N.E.S.... . . . . . . . " 

Rolled iron or steel hoop, band, scroll or 
strip, thinner than No. 18 gauge, N.E.S. 

Rolled iron or steel angles, tees, beams, 
channels, girders anrl other rolled shapes 
or sections, weighing less than 35 lbs. per 
lineal yard, not punched, drilled or 
fmther manufactured than rolled, N.O.P. 

Rolled iron or steel plates or sheets, sheared 
or unsheared, and skelp iron or steel, 
sheared or rolled in grooves, N .E .S .. .. . . 

Rolled iron or steel plates, not less than 
30 inches in width and not lEess than ± 
inch in thickness, N.O.P ........ . ...... . 

Carried forward ...... . ... . ... . .. .. . . 

$7 per ton. 
25% 

5 " 

S5 " 
25 " 

5 " 

30 " 
$8 per ton. 

10 % 

$7 per ton. 

5 % 

$7 per ton. 

S7 

10 % 

803,556 

629,~59 

22,239 

23,292 

56,322 

12,301 
7,047 

733,653 

48,571 

47,929 

289,132 

210,950 

427,174 

$ 

1,327,897 
242,131 

1,639,708 

64,586 

72,988 

225,705 

235,904 
210,081 

947,588 

88,959 

87,232 

380,993 

303,311 

573,484 

6,400,567 

-------- ------~'--------'------'-



INGALL. SECTION OF ~liNES 

TABLE lOa- Continued. 

IRON. 

hi POH1'S Ol!' IRON AND S·rEEL Goons. 

F iscal Year, 1903. 

Brought forward . . . . . . . . . . . . . .. 

Rolled iron or steel sheets No. 17 gauge and 
thinner, N.O.P ....................... Cwt. 

Rolls of chilled iron or steel. . . . . .. ..... . 
Skelp iron or steel, sheared or rolled in 

grooves, imported by manufacturers of 
wrought iron or steel pipe for use only in 
the manufacture of wrought iron or steel 
pipe in their own factories .... .. ...... .. . 

Swedish rolled iron and Swedish rolled steel 
nail rods un'ier half an inch in diameter 
for the manufacture of ·horse-shoe nails . . 

Switches, frogs, crossings lmd intersections 
for rail ways .. . . . . . . . . . . . . . . . . .... . 

Steel-chrome st!'el. . . . . . .. ........... . . 
Steel plate, universal mill or rolled edge 

bridge plates imported by manufacturers 
of bridges .......... . . ................ . 

Steel in bars, bands, hoops, scroll or strips, 
sheets or plates, of any size, thickness 
or width when of greater value than 2~c. 
per lb., N.O.P . ..... .... ... . . ......... . 

Iron or steel beams, sheets, pla tes, angles, 
knees and cable chains for wooden, iron, 
steel, or composite ships or vessels .. , . . . 

Locomotive and car wheel tires of steel, in 
the rough .. .......... . .... ... .... . ... . 

Steel for saws and straw cutters cut to shape, 
but not further manufactured . . . . . . . .. 

Crucible sheet steel, 11 to 16 gauge, 2~ to 
18 inches wide, imported by manufac· 
turers of mower and reaper knives for 
manufacture of such knives in their own 
factories ..... .... .. . .. . . ... . .... . ..... . 

Steel of No. 20 gauge and thinner, but not 
thinner than No. 30 gauge, for the manu
facture of corset steels, clock springs and 
shoe shanks imported by the manufac
turers of such articles for the exclusive 
use in the manufacture thereof in their 
own factories... .. .. . . .. . . . . . .... 

Steel valued at 2~ cents per lb. and upward , 
imported by the manufacturers of skates, 
for use exclusively in the manufacture 
thereof in their own factories .. ... 

Steel, under ~-inch in diameter, or under !; 
inch square, imported by the manufac: 
turers of cutlery, or of knobs, or of locks, 
for use exclusively in the manufacture of 

Duty. 

.. . .. 

5 p.c. 
30 " 

ij 
" 

15 " 

30 " 15 " 

10 " 

5 " 

Free. 

75 s 

I Quantity. Value. 

$ 

.. ... .... G,-!00,567 

236,418 557,837 
2,450 9,429 

357,!i38 572,299 

11,723 22,170 

9,50! 34,198 
3,069 22,56'3 

HH,~79 208,018 

119,706 601,462 

119,009 179,234 

4G,04G 109,785 

14,939 133,723 

11,063 48,178 

1,449 4,508 

1, ()44 8, 750 

I 
such a rticles in their own factories ..... . 

I 
" 2,513 ; 1,314 

- -- - --1---
Carried forwarrl. . . .......... .. . . .... i. . . . . . . . . . . ... . j 8,920,035 

IRON. 

Imports. 



IRON. 

Imports. 

76 s GEOLOGICA L SUHYEY OF CANADA 

TABLE lOa-Concluded. 

IIWK. 

hii'ORTS OF IuoK AND STEEL GOODS. 

Fiscal Year, 1903. 

Brought forward. . . . . . . . . . . . . 

Steel, No. 12 ga .. uge and thinner, but not 
thinner than No. 30 gauge, for the manu
facture of buckle clasps, bed fasts, furni
ture casters and ice creepers, imported 
by the manufacturers of such articles, for 
use exclusively in the manufacture thereof 
in their own factories. . . . . . . . . ..... .. . Cwt. 

Steel of No. 24 and 1l gauge, in sheets 
sixty-three inches long, and from 18 inches 
to 32 inches wide, imported by the manu
factnrers of tubular bow sockets for use in 
the manufacture of such a rticles in thPir 
own factories . . . . . . . . . . . . .. ... ......... . 

Steel for the manufacture of bicycle chains, 
imported by the manufacturers of bicycle 
chain for use in the manufacture thereof 
in their own factories. . . ....... . . .... . . 

Steel for the manufacture of files, augers, 
auger bits, hammers, axes, hatchets, 
scythes, rei.ping hooks, hoes, hand rakes, 
hay or straw knives, windmi1ls and agri
cultura l or harvesting forks imported by 
the manufacturers of such or any of such · 
articles for use exclusively in the mann
facture thereof in their own factories ... 

Steel springs for the manufacture of surgi
ea! trusses imported by the manufacturers 
for use exclusively in the manufacture 
thereof in their own factories .... . 

Flat spring steel, steel billets and steel axle 
bars, imported by manufacturers of car
riage springs and carriage axles for use 
e~clusi vely in the manufacture of springs 
and axles for carriages or vehicles other 
than railway or tramway, in their own 
factories . . . . . . ............... . 

Spiral spring steel for spiral springs for 
railways, imported by the manufacturers 
of rail way springs for use exclusively in 
the manufacture of railway spiral Rprings 
in their own fa.ctories .. .. .. . .. .. . ...... .. 

Malleable iron or steel castings, in the rough 
for the manufacture o~ scissors, and hand 
shears when imported by manufacturers 
of scissors and hand shears to be used in 
making such articles in their own facto-
ries, O.C...... .. . .. . ......... . 

Steel for the manufacture of cutlery when 
imported by manufacturers of cutlery to 
be used in their own factories in the 
manufacture of such a rti cle, 0. C .... ... . 

Total ..... .. . 

Duty. 

Free. 

Quantity. 

1,15-! 

1,117 

71 

98,087 

28 

85,027 

1)2,056 

1,414 

Value. 

$ 
8,920,035 

4,019 

3,-!41 

307 

217,033 

1,628 

152,745 

103.127 

7,138 

5,252 

.. .. 9,414,725 I 



ING.ALL. ] SECTION OF MINES 

TABI~E JOb. 

IRON. 

lMPOHTS oF IRo:-~ AND S·rEEL Goous. 

Agricultural implements, N.E.S., viz: 
Cultivators and weeders . . . . . . . . . No. 
Drills, grain seed . . . . . . . . . .. .. . . 
Farm, road or field rollers ......... .. .. . 
Forks, pronged . . . . . . . . . . . . . . . . . . .. . 
Harrows ... . ... . . .... . 
Harvesters, self binding and without 

binders .......... . ...... . . . ...... . 
Hay tedders . ... . 
Hoes . .. ...... ......... . 
Horse rakes. . . . . . . . . . . . . . . . . . . . . .. . , . 
Knives, hay or straw .. . . . .. .... . . . . ... . 
Lawn mowers. . . . . .. . .... . 
Manure spreaders ...... . . 
Mowing machines ....... ....... . . . ... . 
Ploughs ... . ............ . ..... . . . . . . 
Post hole diggers . . . .. . . . . . . . . .. . . . . 
Potato diggers . .. . 
Rakes, N .E.S . .. . ........... .. .... .. 

. ~cC:£hC:ss . .'.'.'.'.'.'.'.'.'. '.'.'.'. ·: -~::::: ....... D~z. 
Sickles or reaping hooks . . . . . . . . ...... . 
Spades and shovels and spade and shovel 

blanks, and iron or steel cut to shape 
for the same. . . . . . . . . . . . . . . . 

Parts of agricultural implements. . . . . . . B 
All other agricultural implements, N.E . S. S 

Anvils and vises ... . ........ . . . . . . . . . . . . " 
Cart or wagon skeins or boxes .... . .. . .. Lbs. 
Springs, axles, axle bars, N. E. S., and 

axle blanks and parts thereof of iron 
or steel, for railway or tramway or 
other vehicles . . . . . . ............ .. .. . . Cwt. 

Butts and binges, N.E.S. . . . . . . . . . . . . . . S 
Cast iron pipe of every description . . . . . .. Cwt. 
Chains, coil chains, chain links and 

chain shackles of iron or steel 5-16 of 
an inch in diameter and over . ........ . 

Chain, malleable sprocket or link belt -
ing, for binders . . . . . . . . . . . . . . . . . . . . . . . $ 

Chains, N.E.S.... . ...................... " 
Tacks, shoe . .. .. . .... . ... . .. .. ..... . . . . Lbs. 
Cut tacks, brad sprigs, or shoe nails, 

double pointed, and other tacks of 
iron and steel, N. O.P. . . . . . . . . . . . . . . . " 

Engines, locomotives for railways, N.E.S. No. 
F ire extinguishing machines. . . . . . . . .. . 
Gasoline engines. . . . . . . ..... . . . .. , .. . . 
Steam engines and boilers . ..... . ..... . . 

Fit tings, iron or steel, for iron and steel 
pipe.. . ..... .. ....... . ...... . Lbs. 

Carried forwRrn . 

20 % 
20 " 
2fj u 

25 1! 

20 " 

20 " 
25 !I 

25 " 
20 " 
25 !I 

35 " 
20 " 
20 " 
20 " 
25 " 
25 " 
25 11 

20 " 
25 " 
25 " 

35 " 
20 " 
25 I! 

30 " 
30 " 

35 11 

30 " 
:SS per ton 

5 % 
20 " 
30 " 
35 " 

35 " 
35 " 
35 " 
25 11 

25 11 

!'-«)" 

3,1)0!1 
2,825 

46 
14,528 

3,287 

11,002 
544 

6,551 
13,386 

435 
1,859 

197 
18,176 
13,970 

735 
100 

6,461 
703 

:1,075 
153 

8,326 

79,268 

39,553 

59,862 

49,006 

25,389 

100,233 
99 

146 
!)45 

5,348,276 

77 s 

2-1,948 
78,066 , 

3,087 
7,395 

-19,070 

1,065,275 
12,519 

1,561 
247,905 

152 
8,598 
8,802 

610,026 
302,432 

532 
1,353 
1,529 

33,337 
13,559 

191 

39,536 
60H,l11 
52,833 
-13,853 
3,717 

96,493 
40,391 

112,709 

177,181 

26,081 
103,101 

2,571 

7,496 
1,220,328 

20,584 
137,014 
470,750 

343,970 

5,977,026 

IRON. 

Imports. 



IRON. 

Import.~. 

78 s GEOLOG ICAL SURVEY OF CANADA 

TABLg 10u-Continued. 

I noN. 

l>IPOH1'8 o ~· InoN AND STEF;L GooDs. 

I y ;,..J y,.,, ""· n .. ,,. Q•Mlily. I v.h.e. 

1~----Bronght fmward .-.. -.-. -. . ~-.. -.-. -. -~~~~-~ 5.~:.020 
J.'orgiugs of iron or steel, of wha tever 

shape or s i7.~, or in whatever stage of 
manufacture, N.E.S., and steel shaft-

1 tin!!, turned, compressed or polished, 
and hammered iron or steel bars or 
shapes, N .O.P .. ... . . . .. .. .. . . .... Lbs. 

Hardware, vi:~. : 
Builders', cabinet-makers', upholsterers', 

harness-makers', saddlers' and carriage 
hardware, including currycombs and 
horse boots, ~.E.S..... .. ..... . . . . . $ 

Hors~, mule and ox shoes . . . . 
L ocks of all kinds. . . . . .... . . .. . . 
:Machines and machinPry, &c. : 

Fa.nning mills. . . . . . . . . . . . . . . . . . No. 
Grain crus her" . . . . . . .... . .... . 
Windmills .... . . ..... .. ........ . ... . . . 

Ore crushers and rock cm shers, stam~) mills, 
cornish and belted rolls, rock dnlls, air 
compressors, cranes, derricks and per
cussion coal cutters. . . . . . . . . . . . . . . . . . . . . $ 

Porta ble mach ines : 
l<'odder or feed cutters . .. .. . . · . ... ... . .. No. 
H orse powers ... . 
P ortable engines . . . . 
Portable saw mills and planing mills .. 
Threshers and separators .......... . 
All other portable machines . . . . . . . . , 
P a rts of above articles.. . . . . . . . . . . . . . $ 
Sewing machines a.nd parts of.. No. 
Slot machines . . . . . . . . . . . . . . . . . . . .... . 
Machines, type-writing . ....... . .. .. . .. . 
All other machinery composed whollyorin 
part of iron or steel, N.O.P. .. . .. ... ... $ 

Nails and spikes, composition and sheathing 
nails . .. . . ... ............ . ..... . .. . .. Lbs. 

Nails and spikes, wrought and pressed, 
trunk, clout, coopers, cigar box, H un
garian horseshoe and other nails, N.E.S. 

Nails and spikes, cut, and railway spikes . . 
Nails, wire of a ll kinds, N .O.P..... . . . . . , 
Pumps, N. E.S ... . . . . . . . . $ 
Safes, doors for safes and v~tults .. .. . . .. . . . 
Screws, iron and steel, commonly c~t!led 

" woodscrews, " N.E.S ... ...... . . .. ... . . Lbs. 
Scales, balanees, weighing beams and 

strength testing machinPs . . . . . . . . . . . . . . . $ 
Skates of all kinds and parts thereof ....... Pairs 
Stoves of all kinds11nd parts thereof, N .E.S. $ 
Sheet iron or steel corrugated, galvanized .. Cwt. 
Sheet iron or steel corrugated not galvanized , 

Ca rried forward . . 

30 % 

30 " 30 " 30 " 
25 " 25 " 25 " 

25 " 
25 " 25 " 25 " 25 " 25 " 25 " 25 " 30 " 25 " 25 " 
25 " 
15 " 

30 " ~c. per lb. 
*c. " 21:: o, 

lo 
30 " 
35 " 
30 ' " 
35 " 25 " 25 " 30 " 

3,075,331 ' 119,1.44 

. .. ... . 773,311 

I 
5,882 

195,091 

125 1,850 
24 896 

629 38,146 

61,490 

18 48(1 
60 6,197 

554 542,315 
15 3,602 

802 312,971. 
992 34,06!) 

85,871 
15, 0i6 333,986 

958 14,156 
3,038 174,975 

4,247,682 

15,571 2,269 

209,188 11,524 
924,461 21,517 
219,642 8,174 

227,910 
. ... ···· · 58,716 

1.01,871 18,573 

118,997 
93,657 35,163 

270,78:3 
9,462 24,699 
2,123 7,803 

- - ---
13,735,277 

---- ----------------''------ -_c_ ___ , 



ING.ILL. ] SECTION OF MIXES 

TABLE 10b-Conti1wed. 

IHOK. 

h!PORTS OE' IRON AKD S~nu:L GOODS. 

-~-

1 

F iscal Year, 1903. Duty. 

79 s 

fcluantity . Value. 

----------~-----

Brought forward . . .. . . 

Tubing: 
Boiler tubes of wrought iron or steel, in

cluding flues and corrugated tubPs for 
marine boilers ... . ..... Lbs. 

Tubes of rolled steel, seamless, not joined 
or welded, not more than 1~ incheB 
in diameter .. ........ . . ... . . 

Tubes, seamless steel, for bicycles .. 
Tubing, wrought iron or steel, plain or 

galvanized, threaded and coupled or 
not, over 2 inches in diameter, N.E.S. 

'fubing, wrought iron or steel, plain or 
galvanized, threaded and coupled or 
not, 2 inches or less in diameter, N . 
E.S.... . . .. . . ... . . . . . . . 

Other iron or steel tubes or pipes, N .O.P. 
vVare, galvanized sheet iron or of ,palva

mr.ed sheet steel, manufactures of, N .0.1'. S 
Ware, agate, granite or enamelled iron or 

steel hollow ware. . . . . . . . . . . . . . . . . .... . 
Ware, enamellPd iron or steel ware, N . 

E.S., iron or steel hollow ware, plain 
black, t inned or coated, and mckel and 
aluminium kitchen or household hollow 
'vare, N.E.S.. .. . . . . . . . . . . . . . . . n 

\Vi re bale ties. . . . . . . . . . . . Bundles of 250 ties 
Wire cloth or wove wire and netting of 

iron or steel . . . . . . . . . . . . . . . . . . Lbs. 
\V ire screens, doors and windows.. . . . 1" 
Wire fencing, woven , buckthorn stl'ip and 

wire fencing of iron or steel, N.E.S . .... Lbs. 
Wire, single or several, covered with cot

ton, linen, silk , rubber or other mate-
rial, &c., N.E.S . .. .. ............. . . . 

Wire of all kinds, N.O.P .. . .. . .... .... . 
vVire rope, stranded or twisted wire, clothes 

lines, picture or other twisted wire and 
wire cables, N .E.S ..... ... . ... ........ . . 

Iron or steel n uts, washers, rivets and bolts 
with or without threads and nut bolt 
and hinge blanks, and T. and strap hingP.s 
of all kinds, N.E.S ....... . . . . .. ... . 

Pen -knives, jack-knives and pocket knives 
of all kinds........ . . . . . . . . . . . $ 

Table cutlery, all kinds, N.O.P ...... . .... . 
A ll other cutlery, N.E.S ................ . . 
Guns, rifles, including air guns and ai r 

rifles, (not being toys) muskets, cannons, 
pistols, revolvers, or other firearms . . . . 

Bayonets, swords, fencing foi ls and masks. 
Needles of any material or kind, N.O.P ... 

Carried for11·arcl 

. . ... 

5 % 

10 " 10 " 

15 " 

:35 " 30 " 
:35 " 
35 " 

30 " 
30 " 

:30 " 30 " 
15 " 

30 " 20 " 

25 " 

i c.p. lb. 
and 25 % 

30 % 
30 " 30 " 

30 " 30 " 30 " 
..... .. ... 

. .. . . 13,735,277 

3,0H1,120 361,()04 

123,174 8,059 
147,974 14,313 

2,070,7381 297,782 

2,892,150 129,96fi 
205,246 37,479 

....... ... 15,932 

·· ······ ·! ll2,642 

141,565 
2,953 3,512 

U73,387 47,926 
· ········ · 6,82fi 

fi40, 141 19,608 

1,796,435 274,683 
\),538,943 23~,054 

2,055,860 152,371 

2,289,067 100,913 
. . . . . . . . . . 168,397 

214,276 
... . .... . 207,37!1 

.. . ···· · · 346,614 
1,122 

66,887 
-----

· · · · · 16,677 ,185 

TRO:\' . 

Tmport ti. 



IRON . 

Imports. 

80 s GEOLOGI CAL SURVEY OF CANADA 

TABLE lOb-Continued. 

IRON. 

IMPO!l'fS oF IRON AND S'l'EEL Goons. 

Fiscal Year, 1903. Duty. Quantity. Value. 

Brought forward ....... . . . . . .. : .. . . . 

Tools and implen1ents: 
Adze~, cleavers, hatchets, wed g e s, 

sledges, hammers, crow bars, cant dogs 
and track tools, picks, mattocks and 
eyes or poles for the same . . . . . . . . . . . . $ 

Axes ......... . ........ ... ......... ... . . Doz. 
Saws . ................. . . . .. . . . . . . . . . . . $ 
Files and rasps, N.E.S . . . 
Tools, hand or machine, of all kinds, N . 0 . P 
K nife blades, or blanks, and forks of iron 

or steel, in the rough not handled, fi led, 
ground or otherwise manufactured .. 

Manufactures : articles or wares not speci· 
ally enumerated or provided for, com
posed wholly or in part of iron or steel, and 
whether partly or wholly manufactured. , 

A nchors ....... .. ...... . ............. . ... Cwt. 
Iron or steel, rolled round wire rods, in 

t he coil not over H·inch in diameter, 
imported by wire manufacturers for use 
in making wire in the coil in their 
Own factories .... . . .... . ... ....... .. . . . . 

Iron or steel masts, or parts of ........... . 
Rolled iron tubes not welded, or joined, 

under U inch· in diameter, angle iron 
9 and 10 gauge, not over 1~ inch wide, 
iron tubing lacquered or brass covered, 
not over 1 ~ inch diameter, all of which 
are to be cut to lengths for the manu· 
facture of bedsteads, an-:1 to be used for 
no other purpose, and brass trimmings 
for bedsteads importecl. for the manu-
facture of iron or brass bedsteads ....... . 

Steel bowls for cream separators and cream 
separators . . . . . . . . . . . . . $ 

Cream separators : articles for the construc
tion or man•1facture of-when imported 
by manufacturers of cream separators to 
be used in the1r own fa.ctones for the 
manufacture of cream separators, O.C ... 

Steel rails weighing not less than 45 lbs. 
per lineal yard for use only in the tracks 
of railways which are employed in the 
common carrying of goods and passen· 
gers, and are operated by steam motive 
power only . . . . . . . . . . . . . . . . . . . . . . . . . . Cwt. 

Steel strip and flat steel wire imported by 
manufacturers of buckthorn and plain 
strip fencing, for use in their own fac· 
tories in the manufacture thereof ...... . 

30 ~~ 
25 " 30 " 30 " 30 " 

10 " 

30 " Free 

7,892 

5,536 

1,012,479 
8 

8 
16,677,185 

50,062 
42,261 

170,859 
84,188 

793,763 

82R 

1,893,777 
29,345 

1,415,447 
25 

41,561 132,725 

587,30R 

.. .. .. .. .. ! 78,219 

3,672,060 4,256,064 

48 130 

Carried forward . .. .. . . . · I 26,212,186 
I 
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TABLE 10b-Conc/udecl. 

IRON. 

biPOHTS OF IR0:-1 AND STEEL GOODS. 

Fiscal Year, 1903. 

Brought forward . . . . . . . .. ... 

Steel wire, Bessemer soft drawn spring of 
. Nos. 10, 12 and 13 gauge respectively, 

and homo steel sprins- wire of Nos. 11 
and 12 gauge, respect1vely, imported by 
manufacturers of wire mattresses, to be 
used in their own factories in the manu
facture of such articles ..... 

l\Iachinery and structural iron for beet root 
sugar factories . . . . . . . . . . . . . . . . . . . . . . . . S 

Flat steel wire of No. 16 gauge or thinner 
imported by the manufacturers of cri
noline, corset wire and dress stays, for 
use in the manufacture of such articles. 
in their own factories. . . . . . . . . . . . . . . . . Cwt. 

Wire, crucible cast steel . . . . . . . . . . . . . . . . Lbs. 
Galvanized iron or steel wire Nos. 9, 12 

a nu 13 gauge. .. . . . . . . . . . . . . . . . . .... Cwt. 
Barbed fencing wire of iron and steel ..... . 

Duty. 

F ree. 

81 s 

Quantity. Value. 

$ 

. .. . ... 26,212,186 

4,330 14,252 

605,041 

1,713 11,798 
2,080,722 102,156 

315,440 667,257 
305,034 702,80!.1 

----- ----- -----
Total .. .. ........... . ...... . ······ 28,315,49!) 

'l'ADLE 11. 

IRO:\. 

IMPORTS Ob' PIG I RON, IRON AND STEEL GOODS, &c. , :FISCAL YEAR, 1902-1903. 

Recapitulation of Tables, 'i, 8, 9, lOl• and lOb. 

Tons. Value. 
_ _ ______ _ __ ___L" ___ _ ____ -------

Pig iron .. . .......... . . . . . .. . ... . 
Pig iron, charcoal . . . . . . . . . . . . . . . . . .. . . .... . . . . 
Scrap iron, cast. . . . . . . . . . . . . . . . . . . . . . . . . 
Scrap steel, wrought . . .. .. ... . . . ........ . ... . . . . 
Ferro-manganese, &c . ......... . .... . .. . .. . 
Iron in slabs, blooms, puddled bars, &c . .. . 

91,730 $1,338,574 
882 16,352 

7' 137 94,028 
43,115 670,402 
6,350 162,710 

19,721 380,034 
Iron and steel goods partially manufactured ...... .. . 
Iron and steel goods more highly manufactured* .... . 

Total .. . .. . ..................... . .. . . 

. ......... · . . , 9,414, 725 

. . . . . . . . . . . . 2S, 315,499 

. . . . . . . . . . . . . . . $40,392,32~ 

*Machinery, &c., classed under iron and ·steel goods in Customs report. 

16-s--6 

IRON. 

Imports. 

.......... 



LEAD. 

Bounty. 

P roduction. 

82 s GEOLOGIC..\f, SURVEY OF CANADA 

LEAD. 

The production of lead in Canada in 1903 was 18,139,283 pounds 
valued at $768,562, or an average of 4·237 cents per pound, the aveage 
monthly price for refined lead in the New York market for the year. 
Compared with the previous year, the output for 1903 shows a decrease 
of over twenty-one per cent in quantity, and is not much over one
fourth the production in 1900. This is practically all the output of 
mines in British Columbia, with the exception of about twenty-five 
tons produced from the old Hollandia mine near Bannockburn, county 
of Hastings, Ontario. A small fumace was constructed at the latter 
place for reducing the ore, and the lead was produced mainly in 
experimental work. 

Bounty.-A bounty of $6,440. was paid to the Canadian Smelting 
V\'orks, at Trail, B.O., on lead refined in Canada. The quantity of 
lead refined during the 12 month ending June 30, 1903, was 1,288 
tons drawing a bounty of $5 per ton. 

TAilLE 1. 

LJ<;AD. 

AKKliAT, PRODUCTION. 

Calendar Year. 

1887 .......... .. 
1888 .... . ....... . 
188!J .......... .. 
1890 ............ . 
18!)1 .... .. ... . 
1802 .. . . .. . .. . .. 
18!13 ..... . .. . . .. 
1894 . .. . ...... . 
1895 ............ . 
1806 . ...... .. .. . 
1897 . . .......... . 
1808 ........... . 
1899 ... . 
1900 . . .. .. .... .. 
Hl01 .......... . 
1902 .. . . . . .. . .. . 
l!J03 . 

Pounds. I' Price per 
Pound . 

204,800 
G74,500 
!65.110 
105,000 

I 

4'50 
4'42 
3'03 
4 ' 48 
·1· 35 
4'09 
3•73 
3 .29 
3'23 
2 ' 98 
3.58 
3 •78 
4·47 I 
4'37 
4·334 1 

88,665 
808,420 

2,]35,023 
5,703,222 

16,461, 7D4 
24,199,977 
3!),018,219 
31,915,31!) 
21, 862,436 
63,169,821 
51,HOO,!J58 
22,05!5,381 
18,139,283 I 

_____ .!.__ ___ ,__ 

4'069 1 
4'237 

Value. 

s 9,216 
20,812 

6,488 
4,704 
3,857 

33,064 
7!i,636 

187,636 
531,716 
721,159 

1,396,853 
1,206,3()9 
977,~50 

2,760,521 
2,2-19,387 

!)3-!,0!Jij 
768,562 
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SECTION OF MINES 

TABL E 2. 

LEAD. 

EXPORTS. 

Calendar Year. 

1873 .. .... . .. . . 
1874 .. ..... ..... . .. . .. 
1875 
1876 .. ............ .. .. . 
1877 . . 

Valuf'. 

$1,1!93 
127 

7,510 
66 

720 
1878 . ... .... ................. . ... . 
1879. .. . ... .... . .. .. 230 
1880 .. .......... ...... . . ...... . . .. . 
1881. . . . . . ... .... . ... . 
1882. . . . . . .. . .. 0.. 32 
1883.... . .. . . 5 
1884 . .. . . . .. .. .. .. . .. . 36 

' 1885 . .. .. .... . .. . ... .. ....... .. . 
11886 .... . .. ......... .. ..... . .. .. ... .. i 1887 .... . ...... . .... .. .. .. 724 

I i~~L : .. : : . . : : : : : .. : : : : : 18 
I 1890 . . . . . .. . ....... . . .. ·I 

189i . . .. .. . .. .. .. . . 5,000 
1892 . .. .. . . .. . . .. . .. .. 2,509 
1893.... . .. .. . .. . . . . . . . . . :!.099 
189·1. .. . .. .. . .. . 144,509 
1895 . . . .. .. .. . .. . .. .. .. . . ·135,071 
1896. .. .. .. .. .. . 462,095 
1897. . . . . . . . . . . . . . . . . . . . . 925,144 
1 8~8 .. . . .. .. .. 885,485 1 
1899 .. .. 466, 950 
1900 . ... . .. . . .. . .. . . 1,fll7,690 
1901. 1,804,687 1 
1902..... . . 457,170 
Hl03 .. . . .. .. .. .. ......... 'I 426,466 

83 s 

LEAD. 

I:xports. 



LEAD. 

Import~. 

84 s 

Fiscal Year. 

___ _ , __ 

1880 .. .. ....... 
1881. ........... 
1882 ... 
1883 . . . .... ..... 
1884 . ..... .... .. 
1885 .. . ·· ···· 1886 .... .... . ... 
1887 
1888 ......... .. . 
188!1 ...... . .. .. 
1890 .... .... .. 
1891.. .... 
1892 .. 
1893 .. ::::. : :: : 
1894 . . . . . . . .. . . 
1895 ..... . .. . . . 
1896 ...... . .. .. 
1897 .... .. .. 

]898 ...... .. . . . 
1899 .. .. . .. ..... 
]900 .. . . ... . ... 
1901.. .. . . .... .. 
]902 ...... .. . . . . 
1903 ...... .. .... 

GEOLOGICAL SURVEY 0:1.' CANADA 

'fABLE 3. 

LEAD. 

h!PQRTS OF LEAD. 

OLD, i::lCRAP AND PIG. BARS, BJ.OCKS, 
SHEETS. 

--------- ---- ---

Cwt. Value. Cwt. V alue. 

------------

. . . ...... . .. . .... .... 18,222 . . ..... . . . . 
16,236 $ 56,919 $70,744 
36,655 120,870 ]0,540 35,728 
48,780 148,759 8,591 28,785 
39,409 103,413 !1,704 28,458 
36,106 87,038 9,362 24,396 
39,945 110,947 9,793 28,948 
61,160 173,477 14,153 41,746 
68,678 196,845 14,957 45,900 
74,223 213,132 14,173 43,482 

101,197 283,096 19,083 59,484 
86,382 243,033 15,646 48,220 
97,375 254,384 11,299 32,368 
94,485 215,521 12,403 :'12,286 
70,223 149,440 8,486 20,451 
67,261 139,290 6,739 16,315 
72,433 173,162 8,575 23,169 
65,279 158,381 10,516 29,175 

OLD, ScRAP, PIG BARS AND SHE~;Ts. t AND BLOCK.* 

_....__~-------------

88,420 $260,779 22,214 $39,041 
114,659 283,432 44,796 39,833 

62,361 207, 819 15,493 53,506 
(a)85,321 97,011 16,295 78, 316 

(a) 122,279 104,672 18,G96 1 49, 26] 
( a ) 98,530 67,821 11,535 35,398 

* Duty 15 p. c. 
+ Duty 25 p. c. 

TOTAL. 

- --------

C wt. 
I 

Value. I 
·- -----

30,298 $124,117 I 
34,458 127,663 
47,195 156,598 
57,371 177,544 
4!1,113 I 131,871 
45,468 111,434 
49,738 . 139,895 
75,313 215,223 
83,635 242,745 
81l,396 256,614 

120,280 342,580 
102,028 291,253 
108,674 286,752 
106,888 247,807 

78,709 169,891 
74,000 155,605 
81,0081 196,331 
75,795 187,556 

T OTAL. 

- -------

110,634. $299,820 
159,455 323,265 
77,854 251,325 

101,616 175,327 
140,875 1 153, 933 
110,065 103,219 

(a) Includes Canadian lead ore sent to the United States for refi ning, imported 
at price of refining only. 
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TABLE 4. 

LEAD. 

lMPOHTS OF LEan Mar-.-u~'ACTUREs. 

Fiscal Year. Value. F iscal Year. Value. 

1

1880. -.---.. -=-=-0 

-~15,4:- 1892.-o o_o_O_o ~-0-0 .-.. -.. -0 $ 22,636 
188100 .... 00 .. . 00 0 .. 22,629 1893 00 .... 00 00 .... 00 .. 00 33,783 

I 

i 
I 
I 

! 

18820 .. 0 00 00 00 00.. .. 17,282 1891. 00 00 .. 0 .. 00 .... 0. 0 .. 0 29,361 
18830 00 . .... . 00 .... 0.. 25,556 1895 . 00 0 00 00 00 0 00 00 .. 00 0. 0 38,015 
1884. 00 0 " .. 00 00 0 00 0 31,361 1896 00 00 . 00 . 00 00 00 00 .. 00 00 50,722 
1885 . . 00 00 00 00 . .. 0 .. 36,340 1897. 00 0 . 00 0 .. 00 00 00 0 .. 0 . 60,735 
1886 .. 0 00 0 0 .. 00 .. 00 0 0 33,078 1898 0.0 . 0 0 0 .. 0 0 0 00 0 0 00 0 63,179 
1887 . 00 . 00 .. . 00 . 00 0 . 0 19,140 1899 00 00 0 ..... 0 00 . 00 00 0 . 91,497 
18880 . 00.00 .. 00. 00.. . . 18,816 1900 . 00 00 00 00 . . 00 00 ... 00 0 104,736 
1889 . 0 0 0. 16,315 1.901. 0 00 00 0 0 .. 00 00 0 . . 00. . . 107,260 
18!l0 . . oo ... 00 .. 00 .. 25,600 1902.. . . 00 . 00 .. 00 . 00 .. . 1.20, 020 
1891 00.. 00 . 23,893 

{

Lead Tea .. . ...... ·o . 0 ••••• • •••••••• 0 •••••••••• 

190~ " P ipe:. . . .. . . . . . . . . . . .. . 0 ... 0 ... . . . . 0. 
, " Shot and bullets . ... 0 • • • • • • • • • 0 • • • • • • • • •••• 

• " l\-Ianufactures, N.EoS . . ...... ....... 0 0 .. 0 ... . 

Total. 00 00 . .. 00.00 00 .. 00 00 . .. ... 0 .. 00. 

Fiscal Y ear. 

------

18!:!0. 0 00 .. . 0 .. 0. 
1881. oo• .. 
1882. . . . . 
1883.00 00 .. . . . . 
1884.00 . . .. · · · · · 
1885 . 00 .. · · · · · · 
1886.00 . .. · · · · ·· · 
1887 . .... .. . ... 
18il8. . . .. . 
1889.00 ... .... 
1890 .. . ..... . ... . 
l il!!l. ... . . ,, . . 

Cwt. 

TABLE 5. 

LEAD. 

lMPO!l'!'S O>' L n'HA!lGE. 

Value. I Fisca I Y.eru·. 

------ - ----

3,041 $14,334 1892 . . 
6, 126 22,129 1 1893.00 00 . . ... .. 
4,900 16,651 1891 .. . .. .. . . . . .. 
1,532 6,173 1895 . .. 
5,235 18,132 18P6 . .. 00 . 
4,990 16,156 1897 .. 00 00 .. . ... . 
4,928 16,003 1898 0 0 
6,3!'17 21,865 1899.0 .. . .. 
7,010 23,808 1900 .. 00 00 . ... . 
8,089 31,082 190100 ... . ..... . 
9,453 31,401 1902 . . . . . . . . 
7,979 27,613 190::!: . . . Duty free 

I 

Duty. 

Free. 
35 p.c. 
35 " 
30 " 

C"·t. 

---

10,384 
7,685 

38,547 
11,955 
10,710 
12,028 
11,446 
9,530 
9,139 

11,132 
13,002 
13,921 

872,978 
6,429 
1,197 

53,547 

$134,151 

Value. 

----

$34,343 
24,401 
28,685 
32,953 
32,817 
34,538 
32,904 
32,518 
29,176 
51,944 
47,021 
47,761 

LEAD. 

Imports. 



LEAD. 

Imports. 
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TABLE 6. 

LEAD. 

h!POHTS OF D HY \ VRITl; AND Rt;D LEAD AND ORANGE MINERAL. 

Fiscal Y ear. Pounds. Value. 

________ 1 ___ _ ----

$ 

5,404,753 198,fl13 

6, 703,077 1 213,258 

6,998,820 233,72.5 

1883 ... . . . .. . .... .. . 

1886 ...... . . . . .. .. .. . .. .. . . 

1887 . .. .. . . . .. . . .... .. . ... . 

6,361,334 216,654 

7,066,465 267,236 1 

I 

1888 ..... .. .... . 

18'l9 . . .... .... .. 
. . . 1 

.. . 

IMPORTS OF DHY \VH!'J'E AN D RED LEAD, ORANGE 1\IrNERAL AND Z I NC \VB!Tll. 

Fiscal Year. Pounds. Value. 

----- - - ------1 
I . ·"il I 

189o . .. . .. .. . .. .. .. .. 10,859,672 1 381,959 I 
I 1891.. .. .. .. .. .. . . .. .. .. .. 8,560,615 337,407 

I 1892 ................ ... .. .. 
I 
: 1893 ......... . ..... . 
I 
. 1894 .. .. . 

1895 . .. .. . 

1896 . ....... .. ...... ... . .. 

1897 ................ ..... . 

1898 . . 

1899 .. 

1!!00 .. ... 

1901. . . 

1902 .. .. 

1903 . .... . . . . .. Duty, 5 p.c. 

10,288,766 351,686 

10,865,183 364,680 . 

10,958,170 353,053 

8,780,052 282, 353 

11,711,496 367,569 

10,310,463 347, 500 

12,682,808 448,659 

14,507,945 514,842 

14,679,920 : 634,492 

10,241,601 ' 461,368 

15,584,164 1 (i03,582 

19, 2os, 786 1 758,371 
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BRITISH CoLl'MBIA- LEAD. 

The production of lead in British Columbia is shown in Table 7 British 
Columbia. 

below. 

I 

'fABLE 7. 

LEAD. 

BRITISH COLUMBIA : PHODUC'l'!0:-1. 

Calendar Year. Pounds. Price per 
Pound. Value. 

, ________ ------ ---- ----
cts. 

1887 .... . . . . . .. . 204,800 1'50 $ 9,216 
1888. .. . . . ..... 674,500 4'42 29,813 
1889. ..... .. ... 165,100 3'93 6,488 
1890 . """" " .. Nil. 

I 1891. . . .. .... . . " 
1 1892 .. .... ..... . 808, 420 4'09 33,064 
I 18!!3.. . . ........ 2,131,092 3'73 79,49(1 
' 1894.-. 5,703,222 3 ' 29 187,636 

1895 " .. " .. " " 16,461,794 3'23 531,716 
1896 . " ..... " " 24,199,977 2'98 721,159 
Ul!J7 . ......... - .. 38,841,135 3'58 1,390,513 
<8!Jo ......... · ... . 31,6!!3,559 3'78 1,198,017 
1899. 21,862,436 4'47 9i7,250 
1000 .. ". "" .. " 63,158,621 4 ' 37 2,760,031 
1901" " " . " " .. 51,582,906 4·334 I 2,235,603 
1002 .. " . ... .. ". :.!2,536,381 I 4'069 917,005 
1U03 . .... .. .. .... 18,089,283 4'237 766,443 

The var·ious mmmg districts have contributed to the output for 

1900, 1901, 1902, and 1903 as follows:-

TART~E 8 . 

LEAU. 

BRITISH COLUMBIA: PROJJJ;CT!0:-1 BY DISTRICTS. 

_ ____ ___ __ 1_ 1000. _ ____:~ -1902._ -1903. 

I 
Pounds. Pounds. Pounds. Pound~ 

lEast Kootenay-

1 

Fort St~ele ............... 1 38,494,077 29,129,128 3,017,756 717,479 
Other dtstncts.. . . . . . . . 81,354 775,016 204,652 951,296 

1

\V est Kootenay -
Ainsworth.......... 3,366,962 3,788,412 3,083,039 4,299,727 
Nelson . . . .. . . . . . . . . . . . . . 1,485,899 2,470,350 1,680,948 1,072,542 
Slocan. . . . . . . . . . . . . . . . . . . . 19,365,743 15,025,759 13,651,144 9,880,469 
Trail Creek .. ... 1,045 . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. 
Other districts . . . . . . . . . . . 363,439 391,844

1 

885,734 1,144,239 

Yale.... . ....... . .. .. . .. .. . 102 2,397 13,108 23,531 
------ ------

63,158,621 51,582,906 I 22,536,381 I 18,089,283 
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MANGANESE. 

Accot·ding to returns received the production of manganese ore in 
1903 was 91 tons valued at $2,775 or an average of about $30.49 per 
ton. Exports of 135 tons are reported in the Customs returns valued 
at $1,889. 

The output was obtained ~>ntirely from the province of Nova Scotia. 

The Electro .Manganese Company of Shawenegan Falls, Que., have 
been experimenting in the production of ferro-manganese from the bog 
ores of New Brunswick, but do not report any production for 1903. 

'J.'AULE 1. 

i\f AXGAXKSE. 

A NNUAL l'ROI> t:CTIO.:-:. 

-----------,------ --------. 

I Tons. Value. Value I 
per ton. I Calemlar Y ear. 

----- - ------ - 1 
1!l86 ....... - ..... -. 
1887 ...... .. . .. . .. . .. 
1888 ....... . 
1889 . ... . .... ... ... .. 
1890 ..... . . . 
1891 . .......... .. . .. 
1892 ... . . . . .. .. ... . 
1893 . ...... . .. . .. . .. . 
1894 . . . .... . . . 
1895 .... . . . . . .. .... .. 
1896* . .... . . . . . 
1897* .... . ... . . . .. . 
1898 . . ....... . . 
1899 ..... .. .. . .. . .. . . 
1900 ... . . ... . ..... . 

1

1901* . ... ... . .. .. . . . 
1902* ............ .. . 
19oJ . ..... . ... . .. ... 

1 

*Exports. 

1,789 
1,245 
1,801 
1,455 
1,328 

255 
115 
213 
74 

125 
123~ 
15! 
50 

1 581 
' 30 
440 
172 
91 

841,19[) 
43,658 
47,944 
32,737 
32,550 

6,6[)4 
10,250 
14,578 
4,180 
8,464 
3,975 
1,166 
1,600 

20,004 
1,800 
4,820 
4,062 
2,775 

5;23 .20 
35 .07 
26 .62 
22.50 
24.51 
26.25 
89.13 
68.44 
56.4() 
67.71 
32.1[) 
76.46 
32.00 
12.65 
60.00 
10.9:J 
23 .62 
30.4!l 



INQ.!.LL - 1 

0ALENIJAR 
YEAR. 

SECTION OF MINES 

'fABLE 2. 

MANGAKESE. 

EXPORTS OF MANGANESE UR~. 

NovA SooTIA. NE:W BRUKSW!OK. 

89 s 

'fOTAL. 

1873 . .. .. . . .. . . 
1874 ..... .. . . 

_Tons. I _Value_._~~~~~~~~ 

. . . . . . . . . . . . . . . . . 1,031 $20,192 1,031 $20,192 
6 s 12 776 16,961 782 16,973 

1875 .... . ..... . 
1876 ........ . 
1877 .. . .... . .. . 
1R78 ...... ... . . 
1879 .. . . . . . ... . 
1880 . . ..... . . . . 
1881. .. . . 
1882 ..... . . 
1883 ..... .. . . . 
1884 .... . . 
1885 . . . ...... . 
1886 .... . .. .. . . 
1887 .. . 
1888 ..... . ... . . 
1889 .... . . ... . 
Hl90 ... . 
1891. .. ... . ... . 
1892. . .... . 
1893 ..... . ... . . 
1894 ..... . .... . 
1895 ....... . . . . 
1896 .. . ' . ... . 
1897 . .. . .. . . . 
1898 .......... . 
1890 ..... . . .. . . 
1900 . .. . .. . .. . . 
1901. ......... . 
1902 .. 
1903 ........ . . 

21 
106 
lOG 
154 
79 

200 
123 
313 
1M 

77 
(a) 441 

578 
87 
59 

177 
22 
84 

123 
11 

108 
1233 
151 
11 
67 

200 194 5,314 203 5,514 
723 391 7,316 412 8,039 

3,699 785 12,210 891 15,909 
4,88U 520 5,971 626 10,860 
7,420 1,732 20,016 1,886 27,436 
3,090 2,100 31,707 2,179 34,797 

18,022 1,504 22,532 1, 704 40,554 
11,520 771 14,227 894 25,747 
8,635 1,013 16,708 1,326 25,313 
1, 054 469 u, 035 603 20,089 
5,054 1,607 29,595 1,684 34,649 

30,854 1,377 27,484 (a)1,818 58,338 
14,240 837 20,562 1, 415 34,802 
5,759 1,094 16,073 1,181 21,832 
3,024 1,377 26,326 1,436 29,350 
2,583 1,729 34,248 1,906 36,831 

563 233 6, 131 255 6, 694 
6,180 59 2,025 143 8,205 

12,409 10 I . 112 133 12,521 
720 45 2, 400 'I 56 I 3,120 

6,348 f. 3 108t'\. J 6,351 
3,975 . . . . . . . . . . . 123~ , 3,975 
1,166 151 1,166 

325 . . . . . . . . . 11 325 
2, 328 3 82 70 2, 410 

· ·· · ····· ·· .... . .... . M ~~ 
. . ........ ~ ~~ 
. . . . . . . . . . . . . . . . . . . . . . . . 172 4,062 

. . . . . . . . . . . . . . . . . . . . . . . 135 1,889 

(a) 250 t ons from Cornwallis should more correctly be classed under the !wading 
of mineral pigments. 

Fiscal Y ear. 

1884 . . ..... . .... . 
1885 .... . . ... .. . . 
1886 ........... . 
1887 ..... . ... . . 
1888 . .. ....... .. . 
1889 . ....... . . . . 
1890 ... . .. . .. . . . . 
1891. .. . ..... . .. . 
1892 .......... .. . 
1893 .. . . ..... ... . 

'fA BLE 3. 

l\1A NGANE8E. 

Il!PORTS : OXIDE OF MAI\GAI\ESF;. 

Pounds. 

3,989 
36,778 
44,967 
59,655 
65,014 
52,241 
67,452 
92,087 
76,097 
94,116 

Value. 

s 258 
l,i94 
1,753 
2,933 
3,022 
2,182 
3,192 
3,H3 
3,530 
:-!,696 

Fiscal Year. 

1894 .. .. ... .. . .. . 
1895 .... . 
1896 .. . 
1897 ..... . . . 
1898 ....... . .. . . 
1899 .. . .. . . .. . . . . 
1900 .... . . . .. .. . 
1!!01.. .... . . 
1902 ...... .. ... . . 
Hl03 Duty free .. . 

P ounds. 

101,863 
64,151 

108,590 
70,663 

130,456 
141,356 
126,725 
272,134 
476,331 
279,611 

V alue. 

S4,522 
2,781 

. 4,075 
2,741 
5, 047 
5,53!1 
4,155 
8,176 
5,360 
8,051 

MAKGAKKSJ<:. 

Exports. 

Imports. 



MICA, 

P roduction. 

Exports. 
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MICA. 

The value of the production of mica m 1903, in the provinces of 
Ontario and Quebec, was as follows : 

Ontario . .... . .. .... $103,738 
Quebec . .. . . . . .. .. .. .. .... . . .. .. . ... 74,119 

177,857 

Compared with the value of the production in 1902, viz., $135,904, 
the output for 1903 shows an increase of $41,953 or over thirty per 
cent.. 

'fABLtJ 1. 

:M reA. 

A~NUAI, PRODUCTION. 

--------------------- -------------------------

Calendar Year. 

1886 . . . ...... .. 
1887.... .. . .. 
1888 ... .. .. .. . 
1880 . .... ....... . 
1890 .. ...... .. . 
1891. ... .... .. . .. 
1892 .......... •j 
1893 ....... .. .. 
1894 ......... ... . 

Calendar Y ear. 

1887 .... ........ . 
1888 ........... . . 
1889 . . . ...... . 
1890 ...... .. .... . 
1891. .... ..... .. 
1892 . .... . .. .. .. . 
1893 . .. .... .. . . . . 
1894 . .... ....... . 
1895 .... . ... .. 

Va1ue. 

$ 29,008 
29,816 
30, 207 

28,718 1 68,074 
71,510 

104,745 
75,719 1 
45,581 

Calendar Year. 

1895 .. . ...... . .. . 
1896 ... • 
1897 .... . .... . 
18!J8 .... .. .. .. .. 
1899 . ..... .. . .. .. 
1900 . .. .... .. . . 
1901 .... ........ . 
1902 . .. . ... .. 
1903 .. ........ . 

'fABT.F. 2. 

MICA. 

EXPORTS. 

Va.lue. Calendar Y ea.r. 

$ 3,480 1896 . .. .. ...... . 
23,563 1897 ... 
30,597 1898 .... . . 
22,468 1S!IH . .. .. . ..... .. 
37.590 11900 ... .. ...... . 
86;562 1901. . .... .... .. . 
70,081 I 1902. .. . .... .. 
~: ~~~ ' 1903 ..... ... . .. .. 

- -----------------

Value. 

865,000 
60,000 
76,000 

118,375 
163,000 
166,000 
160,000 
135,904 
!7';',857 

Value. 

$ 47,756 
69,101 

110,507 
153,002 
146,750 
152,553 

(et) 391,812 
196,020 

(a) P robably includes some material manufactured from mica. 
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MINERAL PIGMENTS. 

U nder this heading is included the production of ochres and barytes. 
Ochres.-The production of ochre has been, as usual, derived chiefly 

yfJNER.AL 
PIGME!\"TS. 

from the deposits near Three Rivers, Champlain county, Quebec. The Ochres. 

total production in 1903, according to returns received from producers, 
was 6,266 tons, valued at $32,760. The firms engaged in this produc-
tion are : The Canada Paint Company, Montreal ; The Ohamplain 
Oxide Company, Three Rivers; Thos. H. Argall, Three Rivers, Que., 
and the Ontario Mineral Paint Works, Kilbr;de, One. 

Statistics of production, import~: and exports, are given in tables 1, 
2 and 3. 

TABLE 1. 

MINERAL PIGME:-.ITS. 

Ax:>UAL PRom;c•rJOK O>' OcHRES. 

Calencla.r Y en.r. 

I i~~~:::::: . ::::::::::::::::::::: : 
1888 ..... . . .... . .... .. . .. . 
1889 .... . . ..•.... . . ... . .. . . . .. 
1890 ......... .. "' . . . . .. .. .. .. ... . 
1891. ...... . .. . ... . ... . . . ..... . . 
1802. . .. ............. . ...... . 
1893 ....... . .. . .. . .... ......... . 
1894 .. . ... . ............. . ....... . 
1895 . ..... .. .... . . .. .. .. . ... .. .. . 
1896 .... • . . . . ....... . ......•. 
18!17 ...... . 
1898. . . . ..... . ... .... .... . 
1899 ...... . ............ . .. . . .. . 
1900 ............ .. . . .......... . 
1901 ........ .... ' .. . ... .. ..... . 
1902 .. .. . . . . .. . . .. .... . .. . .. ... . 
1903 ..... . .... . ... • ....... .. ... 

• 

Tons. 

350 
4H5 
397 
/94 
275. 
900 
390 

1,070 
Gll 

1,339 
2,362 
3,!l05 
2,226 
3,919 
1,966 
2,233 
4,955 
G,266 

Value. 

s 2,350 I 
3,733 
7,900 

15,28o 1 
5,125 

17,750 ' 
5,800 I 

17,710 
8,G90 

14,600 
16,045 
'23,560 
17,450 
20,000 
15,3(18 
16,735 
30,4D5 
32,760 

Production. 
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TABLE 2. 

l\IIKERAL PIGMEI>TS. 

IMPOR'l'S OF OCHRES. 

i 

Fiscal Year. Pounds. I Value. 

1880.~~--. -.-. -=~----- ==:.-.-. -.. ~ --:.454 1 s 6,5:-
1881. . . . . . . . . . . . . . . . . . .. o77. n5 1 8, 972 
1882 ...... . .. . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . 731,526 I 8,2o2 
181!3.... . .............. .. . . . . . . . . . . .. . . . . . . . . . . 898,376 1 10,375 
1884.... . ... . . . . . . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . . 533,416 6,39S 
1885.. . .. ... . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 1,119,177 12,7!>2 
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 14,06{i 

1

1891........ . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,528,696 20,550 
1892 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,708, 645 22,908 
1893 . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 1, 968,645 23,134 
1894. .. . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,358,326 18,951 
1895 .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . 793,258 12,048 
1896. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . 1, 159,494 16,954 
1897..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,504,044 18,50-! 
1898... ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,126,592 26,307 
18!)9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,444,6!!8 31,092 
1900 . ........ . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . 2,474,537 32,017 
1901... .. . . . . . . . . .. . . . . . .. . .. .. .. . . . . .. .. .. . .. .. . . 2,0!12,067 27,267 
1902.. .. .. .. .. .. .. .. .. . .. .. .. .. . .. . . .. .. .. .. . 2,530,7-!3 33,909 

( O~hres and ochrey earths and raw 
1903 < stenn;s... .. .. ................. . 

I Oxides, dry _fillers, tir~-prools umbers 
l and burnt SJPnnas N.E.S ......... . ... . 

Total, 1903. . . . . . . . . . . . . .. 

'l'ABLF: 3. 

Duty. 

20 p. c. 

25 " 

1,278,860 s 13,278 

J,936,4861 28,965 
--------

1 3,215,346 $42,243 

i\I!J>Jo:RAL PIGMENTS. 

ExPORTS OF MtNEHAL P IG lJEJ>TS, IRON Oxmt:s, Krc. 

Calendar Y ear. Tons. \Taiu e . 

1897 .. .. ~ .... .. . .. . . 512 $7,70!i 
1898 ....... .. .... . 283 4,2:17 
1809 ............. . .. .. 308 5,408 
1900 . .............. .. 651 7,154 
1901 . .. .. ........ .. .. 401 8,233 
1902 ....... .. .. 352 6,182 
1903 ........ . 676 12,770 
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Barytes.- The production of barytes in 1903 was 1,163 tons, mlued MINERAL 

at $3,931. PIGMENTS. 

Barytes. 
This production was obtained from Cape Rouge, Invemess county, . 

C B d H ll h. W . Q b ProductiOn. ape reton, an . u towns 1p, nght county, ue ec. 

The output is used almost entirely in the manufacture of paint. 

Statisti::s of production and import~ are given below in tables 4, 5 
and 6. 

TABLE 4 . 

l\IrNERAL PIGMENTS. 

A~NUAL PRODUCTION OF BARY'J'ES. 

Calendar Year. Tons . Value. 

1885. . . . . .......... . . 300 $ 1,500 
3,864 19,270 

400 2,400 
1886 . .. .. . . .. ... . . .... . . 
1887 ..... . ............. . 

1,100 3,850 
. ... . . . . . . . . . . . . . . . 

1888 ... . .... . . . . ...... . 
1889 . ..... . . . . . .. . . .. . . . 
1890 ........ . . . ........ . 1,842 7,543 
1891 . .... . ........ . . . . . . . . . . 
1892. . . . . .. . . .. .. .. . 315 1,260 
1893 .... ...... ... ... . .. . 

1,081 2,830 
. . . . . . . . . . 

1894.. ........... . . . .. . 
1895 . . : ......... . .. .. .. . 
1896 ..... . ... . . . . . . . .. . . 145 715 

57l 3,060 
1,12.5 5,533 

720 4,402 
1,337 7,605 

653 3,842 
1,0!)6 3,957 
1,1G3 3,931 

1

1897 ....... ... . . . . ... . 
1898 ..... . .. . ........ .. . 

I 
i~~~: ..... ..... ::::: ::::: 
1901. . . . . . . . . . . . .. . .. . 
1902 . . ... . . . ' . . ... . 

1 1()03. . ... . . . ...... . 

TABLE 5. 

:1\liNEBAL PIGMENT~. 

IMPORTS OF BARYTES. 

F iscal Year. I Cwt. I Value. I 
I I ' 

1880.-.. -.. -.-.. -.. -. ~~~-2,230 I-; 1,525 i 

1

1881. . . . . . . . . . . . . . . . . 3, 74o I 1 ,on 
1882. . . . . . . . . . . . . . . . . . . 497 303 
1883......... . . . .. ..... I ..... 185 

1

1884..... . . . . . . . . . . . . . 229 
1885.... . . . . . . . . . . . . . . . 7 14 

I 188G. . . . . . . . . . . . . . . . . G2 

1

1887 . . . . . . . . . . . . . . . . . . . 379 G7G 
1888 . . . . . . . . . . . . . . . . . . 236 214 
1889. . . . . . . . . . . . . . . . . . 1,332 987 

1

1890. . . . . . . . . . . . . . . . . . . . 1, 322 978 I 

Imports. 
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TABLE 6. 

M I NERAL P!G~IENTS . 

:;.\liSCELLANEOUS IMPORTS, FISCAl, YEAR, 1903. 

Paint, ground or mixed in, or with either 
japan, varn ish, lacquers, liquid dryers, 
collodion, oil finish or oil varnish... . . . : L bs. 

Paints and colours, rough stuff and 
fillers, an t i-corrosive and anti-fouling 
paints commonly used for sh ip hulls, 

I 

Duty. I Quantity. Value. 

_____ ! _____ ----

25 p.c. I 47,623 4,303 

N.E.S... ..... ... .. . .. ... ..... " 25 " I 536,465 31,G17 
Pari s green, dry . . . . . . . . . . . . . . . . . . . . . " 10 " 

I 

Paints and colours g round in spiri ts, and 
all spirit varnishes and lacquers . . ... ... Galls. iil1.121 per 

gallon . . 
Putty . . . . . . . . . . . . . . . . ... . .. .. .... . ... Lbs. 20 p. c. 

444,289 -!8,259 ; 
I 

547 1,614 1 
1[16,826 3,035 

Total . . ..... .. . . I 
-------

88,828 1 

MINERAL WATERS. 

Mineral springs are known to occur at many places throughout 
Canada, and at a number of t hem the water is being utilized, either 
being bottled for sale throughout the country, or used for drinking or 
bathing purposes at the places where it is found. At several points 
hotels have been erected, at which the guests have the privilege of 
using the mineral watr r. In view of this it is difficult to obtain 
statistics giving any intelligent idea of the extent or value of the 
industry. These facts should be kept prominently in mind when 
using the figures of production given in Table 1 below, as these are 
more or less approximationq. 

TABLE 1. 

l\'I lNEUAL W A'J'ERS. 

ANNUAL PRODUCTION. 

Calendar Year. Gallons. Value. Calendar Year. G:tllons. V alne. 

1888 ..... .. .. .. 124,850 s 11,456 1896 ......... . . . 706,372 8111,736 
188!) . .. ....... ... 

1 
424,600 37,360 1897 ....... . .. 74U,6!Jl 141,477 

1890 . ... .... .. . . 561,165 66,031 1898 . . . .. . . 555,000 100,000 
JS!ll. ...... .... .. ; <127,485 54,268 1899 ... 100,000 
1892 . . . . . . . . . . . . . 640,:!80 75,348 1900 ..... :::: :::: ::1 75.000 
18!)3. ..... . .. .. I 725,096 108,347 1901 .. 1oo:ooo 
1894. ....... .. ... 767,460 110,040 1902. ······· ·· · 100,000 
1895 ..... .... ... 739,382 126,0-!S 1903 . .. .... . . . . . 100,COO 

' - - -- ·-
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'i'AB LE 2. 

MrN EHAL vV A'l'ERs. 

lMPOHTS. 

F iscal Y ear. 

1880 .. . .. . .. . . . .. ... ... ..... ..... ... ....... ...... .... . . . 
1881. .. .. ... . . . . . . . . . . . . . ...... .... . 
1882 . . ..... . ..... . .... . .. .. .... .. . . . .. . .... .......... .. .... . 
1883 . . . . . . . .. . . . . . . .. . . .... . ..... . ..... . 
1884 ..... . . ... . .. . .......... .. .. . 
1885 ........ .. . . . . . . . . . ... . . . .. .. 
1886 . . .. .. .. . .................... .. 
1887 ... . . . ..... .. .... .. ...... . .... . .. . ....... . 
1888 . . . . . ..... .. .... .. ... . .. . 
1889 . ... . . . .. . .. .. .... .. .. . . . .... .. .. . . 
1890 . . . . . . . . . . .. . .. ...... . ... . . . ..... . 
1891. ....... . ...... . .. .. .......... . .. . 
1892 ... . . . .. . ...... .. . .. . . . . ..... . . 
1893 . ... . 
1894 ......... ..... ... . .. .... . . .. .. .. ... .. . .... ....... . . .. . 
18U5.... .... . . .. .. . . . . . . . . . ..... . .. . ..... . . . 
1896 . .. . ... ..... . . ... . . . . . . . . . . . . . . . . . . ... .. . . 
1897 . .. .. ... ... .. ..... .... .... .. .......... .... . 
1898 .... . . . . . . . .. ... . . . . .. . . .. .. . .. . . . ........ . . 
1899 .. . ... . .... . . .. . . . . .. .. . ... . ...... . . ' . .. ...... . . . . . . . .. . . . ' .. 
1900. ....... ........ .. . .. .. .. ...... . 
1901. .. ... ..... . ... .. .. ... . .. .......... . .. .... .. . .. . 
1902 . . . ....... . .. . ... . ...... . .. . 

95 s 

Value. 

$41,797 
55,763 
57,953 
49,5~() 
48,613 
55,864 
47,006 
52,989 
54,891 
66,331 
71,521 
15,721 
17,913 
27,909 
28.130 
27,879 
32,674 
22,142 
33,314 
38,046 
30,343 
40, 802 
91,871 

---------------------7----

1903{1\!ineral wat~rs,_ natur~l , ~~tin bottle . ..... . ...... Duty free .. 
i\f meral and amJ.ted 11 at;.r, . . . . . . . . . . . . . . . . . . . . . . " 20 p. c. 

Total. .. . .. . ...... . . .. . . 

NATURAL GAS. 

$ 1,242 
1C6,888 

The total value of the natural gas sold in Canada in 1903 was 
$202,210 as compared with $195,99:d in 1902. The greater part of 
the output is obtained as usual from the wells in Ontario, the balance 
at Medicine Hat, North-west Territories. There was comparatively 
little change in the output of the Ontario wells, the increased produc
tion being due almost entirely to the exploitation of the Medicine Hat 
gas field, where the Citizens Commission has put down a deep well 
and begun to supply gas for heat and light and for domestic purposes 
on a much more enlarged scale than formerly. 

MINERA L 
vVATEBS . 

I mports. 

NATUBAJ~ 
GAs. 
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T ABLE 1. 

~.~TU HAL GAS. 

Calendar Year. 

1892 . . . . . . . ... . ......... . 
1893 .. . . . .. . ... . . . ... . . . 
1894 .. . ....... . ... . ..... . 
1895 . . ........... . . . . . . . . . 
1896 .... . . . . .... . .. . .. . 
1897 ..... . .... . . . ...... . . . 
1898 . .... . . . . . . . . .. .. . . . 
1899 ..... . .. . . .. ..... . . . . 
1900 ......... . . . ...... . . . 
1901 .. . . . . . . . .. . . . . . .. . . . 
1902 . .. . . . . ..... .. .... . 
1903 ... . . . . .. . . ..... . . . 

NICKEL. 

Value. 

$ 150,000 
376,233 
313,754 
423,032 
276,301 
325,873 
322,123 
387,271 
417,094 
339,476 
195,992 
202,210 

The production of nickel from the Sudbury deposits of Ontario 
(contents of matte shipped) continues to show large increases, the total 
production in 1903 being 12,505,510* pounds (6,252 short tons or 
5,672 metric tons) valued at $5,002,204 or forty cents per pound, the 
average weekly price of refined nickel at New York, according to 
quotations reported by the Engineering and Mining Journal. 

The production in 1902 was 10,693,410 pounds valued at $5,025,903, 
showing an increased in 1903 of nearly seventeen per cent in quan
tity, although the total value is slightly less. 

The production of ore, matte, &c. , was as follows: 

Ore mined . . . . . . . ... . . . . . .. . . . . . . .. . . . .. . ... . 
Ore smelted . ... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 
Matte shipped. . . . . . . . . . . . . . . . . . .... . . . 
Matte in stock at end of year .. ... . .... . . .. . .. . 
Copper contents of matte shipped . . .... . .. . . . . 
Nickel .. .. . .... . .. 
Valne of mat te shipped .. . ... . . .. .. . . .. . . . . .. . . 

Tons. 

136,633 
207,030 

13,832 
1,246 
3,576 
6,258 

$2,686,469 

*This figure does not include the nickel contents of the ore mined or matte made 
by the L ake Superior Power Comp:my. 
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According to customs returns, exports of nickel were as follows :
Lb. 

To Great Britain . . . . . . . . . . . . . . . . . . . ... . .. . 
United States . . . . . . . . . . . . . . .. ... ...... . 
Other countries. . . . . . . ... .. .. . .... . .. . . . . 

Total ..... . . . 

1,335,677 
11,363,470 

80 

12,699,227 

The chief companies operating in the Sudbury district are :
The Canadian Copper Company, 
The Mond Nickel Company, 
The Lake Superior Power Company. 

TABLE l. 
NICKEr, 

AN:<UAL PRODUCTION. 

Final 
Average 

Calendar Year. Poui~1d1r:t~~ckel Prtc~'t~~~\b. Value. 
at 

New York. I 
- - --- - - ------~--

1889. . . . . . . . . . . . . . *830, 477 GOc. S 498,286 
18!10. . .. . . . ... . . . . . . 1,435,742 65c. 933,232 
1891 . ... . . . . . . . . . . . . . 4,035,347 60c. 2,421,208 
1892.... .. .. . . . . . . . 2,413,717 1 58c. 1,399,956 
1893 . . . . . . . . . . . . . . . . 3, 9~2, 982 52c. 2, 071,151 
1894. . ... . ..... 4,907,430 38ac. 1,870,9581 
18()5 . . . . . . . . . . . 3,888,525 35c. 1,360,984 
1896 . . . . . . . . . . . . 3,397,113 35c. 1,188,990 
1897 . . 3,997,647 35c. 1,399,176 
1898..... . . . . . . . . . . 5,517,690 33c. 1,820,838 
1899. . . . . . . . . . . . . 5, 744,000 36c. 2,067,840 
1900. . . . . . . . . . . . . 7,080,227 47c. 3,327, 707 
1901 .. . .. . .. .. ... . . . ·j 9,189,047 50c. 4,594,523 
1902 . . . .. . .. . . . . . ... . 10,693,410 47c. 5,025,903 
1903. . .. . . ...... . . . . . 12,505,510 40c. 5,002,204 

* Calculated from shipments made by rail. 

Calenda.r Year. 

1890 ..... . . ... . . . .. . ..... . 
1891.. . . . .. . ........ . 
1892 .......... ... . 
1893 .......... . . .. . ...... . 
1894 .... . ...... .. . 
1895 .. .. . ...... . . 
1896 ........ . ... . 

TABLE 2. 

NICKEL. 

ExPOR1'S. * 

Value. 

$ 89,568 
667,280 
293,149 
629,692 
559,356 
521,783 
658,213 

Calendar Year. 

1897 . .. ... .. .... ... . . . . . . 
1898 . . .. . ............ . 
1899 . . .... . . . ......... . . 
1900 ..... .. ..... . . .. . .... . 
1901. ... . ... .......... . .. . 
1902 .... .... .. . . . .... . . . 
1903 . . ..... ..... ...... . .. . 

Value. 

$ 723,130 
1,019,363 

939,915 
1,031,030 

751,080 
1,007,211 
1,116,099 

*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 different basis 

16-s-7 
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TABLE 3. 

l'IICKEL. 

h.! PORTS. 

Calenchr Year. 

18!)0 ............. .. 
1891...... .. ... .. .......... .. . .. .. . 
1892 . . .... .... . ...... . ............ . 
1893 ............... .. .. .. .. . 
189-t .. ... . .. . .......... .... . 
1895 ...... ....... ..... .... . . 
1896 . ... .. . . .... .. . ... . .. .. . . .. .. . 
1897 ...... . .. . .. .......... .. .. .... .. 
1898 ...... .... . ... . .. .... ........ . .. . 
1899 ....... .. ... ... ............... . 
1900 ....... ...... . .. .. . ....... . . .. .. 
1901 .... . .. .. ............. ..... . 
1902 . ...... . ........... . . .. 

Duty. 

~1903 {Nickel anodes . . . . . . . . 10 p. c. 
NickeJ<·... ... . . . . . . . . . l<reA. 

8 3,154 1 
3,889 
3,208 
2,!)05 
3,528 
4,267 
4,787 
4,737 
5,882 
!),449 
6,988 

12,029 
15,448 

13,023 
13,154 

s 26,177 

*Classified under the general heading of minerals in the Trade and N,wigation 
Report. 

P.~>THOLI>UM. PETROLEUM. 

Prodaction. Although numerous attempts have been made during recent years 
to find petroleum in workable quantities in Gaspe, Quebec, in Albert 
and Westmoreland counties, New Brunswick, and, more recently, in 
South-western A1.berta, North-west Territories, and South-east 
Kootenay, B.O., nevertheless the oil fields at P etrolia and adjacent 
districts in the southern peninsula of Ontario, continue to be the only 
source of the Canadian output, and in this field a distinct continuous 
falling off in production has been evident during the past two or three 
years. The greater part of the Canadian product is sent to the refiners 
at Sarnia and Petrolia although quite an important quantity has now 
for several years been used for various industrial purposes, such as for 
fuel, for gas making, &c., returns having been received from seven 
companies selling crude petruleum for these purposes in 1903. 

of valuation adopted in the two instances. Table 1 represents the total final values of 
the nickel produced in Canada, for the years represented. In table 2 the worth of 
the product shipped is entered at its spot value to the operators, and depends upon 
the particular stage to which they happen to carry the process of extraction at the 
time, e.g., whether the shipments made are raw ore, low grade matte or high grade 
matte, &c, 
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The total production for 1903 has been estimated at 4.86,637 barrels PE'l'BOL ~;uM. 
(17,032,295 gallons) valued at $1,048,974 or an average of $2.151 per 
barrel, a-, compared with 530,624 barrels (18,571,84c0 gallons) in 1902 
valued at $951, 190 and 622,393 barrels (21, 783,720 gallons) valued at 
$1,008,275 in 1901. The decrease in 1903 from the previous year 
was therefore 43,987 barrels or over eight per cent. Although a 
decrease is shown· in the quantity, the higher price obtained for crude 
oil in 1903 ($2 . 15!) per barrel as compared with $1. 79-l; in 1902 and 
$1.62 in 1901 results in an increase in the total valuation of $97,748. 

The details of production for the past three years are as follows:-

Crnde Oil. 1!)01. 1902. 1903. 

1--·------- - -·- - -------
I . 

Bl>ls. Bbls. Bbls. 

Received at r t>fin eriPs . ... ... . ..... ... . . . 508,677 443,333 410,280 
Direc t sales for industria l puq.>oses .. . ... 113,715 87,291 7!i,357 

---- ---- -·--
Total sales crude oil .. .. .. . .. ... . 623,:l!l2 530,624 436,637 

--- --·----
ot· in gallons ..... .... 21, 783,720 18,571,840 17,032,295 

For the year 1900 and previous years the production· of crude oil 
was obtained from inspection returns by assuming a ratio of crude to 
refined, and the statistics of production on this basis will be found in 
Table l. . This method, however, was open to objection owing to the 
possible incorrectness of the ratio assumed. 

During the session of the Dominion Parliament of 1904 an Act was 
introduced and passed, providing for the payment of a bounty of one 
and ~ne-h alf cents per gallon on all crude petroleum from wells in 
Canada. 

Statistics of the quantities of Canadian and of imported oils 
inspected, the exports and imports of petroleum and its products and 
monthly price of crude oil are shown in the following tables :-

16-s-7~ 
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'fABLE 1. 

P ET HOLE!: M. 

C A..'IADLDI OILS A:;n N,~PH'l'HA I:;sPECTEO A:;u ConnEsPONniNG QuA:;TITIEs 

m· Cnum: OrL. 

I Average I 
Crude Ratio I Equiva- Price Value Calendar Relined Oils Equivalent of Crude lent in per Barrel I of Year. Inspected. to .Barrels of Calculated. R"fined. 135 Gallons of Crude Oil. 

Crude. 

-------------------- ---
Gallons. Gallons. I 

. ....... . 1 1881. .. . 6,457,270 12,914,540 100:50 368,987 . ... . .... . 
1882. .... 6,135,782 13,635,071 100:45 389,573 . . ..... . . . .. . . .. 
18R3. 7,447,648 16,550,328 100:45 472,866 .. .. . .. . . . . . . ..... 
1884 ... . .. 7,9()3,995 1(),984,987 100:40 571,000 . . . . . . . . . . · · -···· .. 
1885. 8,225,882 20,564,705 100:40 587,563 ...... . . . . . . . . . . . 
1886 ..... . 7,768,006 20,442,121 100:38 584,061 $0 90 $525,655 
1887 ...... 9,492,58S 24,980,-!94 100:38 713,728 0 78 556,708 
1888 . . .. 9,2·16,176 24,332,042 100:38 695,203 1 02~ 713,695 
1889 . . . 9,472, ,176 24,664,1-!4 100:38 704,690 0 92 1 653,600 
1890 .. .. 10,174,894 26,776,037 100:38 705,0:10 1 18 902,734 
1891 . ... 10,065,463 26,435,430 100:38 755,298 1 33i 1,010,211 
1892. 10,370,707 27,291,334 100:38 779,753 1 26 984,438 
1893 .... . . 10,618,804 27,944,221 100:38 798,406 1 09<\ 874,255 
1894. .... 11,027,082 29,018,637 100:38 829,10•1 1 OO! 835,322 
1895 . . .. . . 10,674,232 25,414,838 100:42 726,138 1 4!)~ 1,086,738 
1896 . ...... 10,684,2R4 25,438,771 100:42 726,822 1 59 1,155,647 
1897 ....... 10,434,878 24,84~,995 100:42 709,857 i!~ 1,011,546 
1898 . . 11,148,348 26,543,685 100:42 758,391 1,061, 747 
1899 ..... 11,927,981 28,399,955 100:42 808,570 1 48§ 1,202,020 
1900 ....... 13,428,422 24, 867,449 100:54 710,498 1 62 1,151,007 

TABLE 2. 

PE'l'ROLEUll. 

VALUE O<' 1'H}; PHOD"GCT!ON Ob' CAXADIAX Orr, RH'INERJES. 

Calendar Year. 

1887 ............. . . 
1888 .... .. .. 
1889 ... .. . . . ... ...... . 
1890 ... . .... . . . 
1891. .. ...... .. . 
1892 ....... . 
1893 .......... .. .. 
1894 ...... . . 
1895 .......... .. .... .. 

Value. 

$1 ,288,109 
1,401,459 
1,414,184 
1,638,420 
1,534,509 
1,782.365 
1,675,784 
1,567,13-1 
1,806,237 

Calendar Y ear. 

1896 ........ . .. . 
1897 .... . ...... . 
1898 ... . 
1899 ... . .... . . . . 
1900 ..... ..... . .... .. 

I 1901.. . . . . . .. . . . . .. . 
1902 ..... . 
1903 ...... .... .. .. 

Value. 

1,876,913 I 
1,672,429 
1,825,265-
1,490,870 
1,620,705 
1,251,373 
1,222,641 
1,302,104 
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1'AllLh: 3. 

Ph:l'ROLh:UI. 

TOTAL A~!OU!i'l' o.- On~ l!iSPlWTED, CAKADIA!i AKI> l~IPOUTED . 
PE'!'ROLEUM. 

l•'iscal Year Canadian. Irr.ported. Total. c,madian. Imported. 
----- - ------ - -- ----------· 

Gallons. Gallons. Gallons. Per cent. Per cent. 
1881. ..... ..• . 6,406,783 476,784 6,883,567 93'1 6'9 
1882 . ...... . .. 5,910,7-!7 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·S 
1886 ..... . . . 8,149,-172 1,327,616 9,477,088 86 ' 0 14'0 
1887 .. . . . ..... 8,243,962 1,665,60-! 9,909,566 83'2 16 •8 
1888 ..... .... . 9,5-15,895 1,821,342 11,367,237 84'0 16'0 
1889 . . ........ 9,4il2,834 1, 767,812 11,230,646 84'3 15'7 
1890 ... .. 10,121,210 2,020,742 12,141,952 83•4 16'6 
1891. ....... .. 10,270,107 2,022,002 12,292,109 83'6 16'4 
1892 ...... . ... 10,238,426 2,42J,445 12,667,871 8o ·8 19'2 
1893 . ........ 10,68:1,806 2,641,690 13,325,496 80'2 19'8 
189-L .. . ..... ·I 10,824,270 5,633,222 . 16,457,492 65 ' 8 34'2 

I 
1893 . . ... ... . 10,936,9!!2 5,650,994 16,587, ~186 65 ' 9 34'1 
18913 10,533,951 5,807,991 16,341,942 64·5 35•5 
1897. :::::::: : 10,506,526 6,248,743 16,755, 2fi9 62 '7 37 ' 3 
1898 ... 10,796,847 6,880,734 17,677,581 61'1 38 •9 
1899 .... ...... 11,005,804 7,232,3{8 18,238,152 60'3 39'7 
1!'00 .......... 13,014,713 *8, 216,207 21,230,920 61'3 38 '7 
1901.. ...... .. 12,674,977 *9,232,165 21,!J07,142 57'9 42'1 
1903 ...... .. 10,41)-!,874 *10, 916,396 21,411,270 49'0 

I 
51'0 

1!103 . . . . ..... 8,615,892 *14,479,176 23,095,068 37'3 G2·7 

-
•· Item (a) TablE> 5. 

T ABU: 4. 
PETHO!.Et:)l. 

ExPORTS OP CRUDE AKI! l{~;;·rNED PE'I'HOLEU)J. 

!_c_a_l_e
1

-

1

ct_a_r-,---C-r-ud_e_ O_il-.- Refined Oil. Tot!Ll. -~-
: Year. 

Gallons. V~Llue. Gallons. Val~ Gallo-;;- Value. 1 

i- -·-· - -------·----
1881 . .. . .. . . .. .. .. .. .. .. .. . .. . . 501 s !)9 
1883 . .. . .. .. .. . . .. .. . .. . .. . .. .. .. .. . .. .. .. . 1,119 286 
18S3 .. .. . . .. .. 13,283 710 
188-l .. . . . . . .. . .. . . . .. . .. .. . . . .. . . 1,098,090 30,168 
1885 . .. . .. . .. . .. . .. .. . . .. . .. .. 337,967 10,562 
1886 . .. . .. . . .. .. .. .. .. 241,716 9,855 
1887 ...... ' . . . 473,559 13,831 
1888 196,602 74,541! 
1889 235,855 10,777 
1890 . .. . .. .. .. . .. .. . .. .. .. .. .. .. .. 420,492 18,154 
1891 446,770 S 18,471 585 S10-! 447,355 18,575 
1892 310,387 12,945 1,146 100 311,533 13,045 
1893 107,719 3,696 2,196 394 109,915 4,090 
1894 53,985 2, 773 5, 297 513 59,282 3, 286 
1895 22,831 1,044 1o,237 2,o23 33,068 3,067 1 

1896 601 101 !' 7,489 999 8,090 1,100 
1897 342 49 342 49 
1898 96 .. ' . ... 4 12,735 3,001 12,831 3,005 
1899 ...... 4 .. 0 .......... 2. 3,425 I S59 3,425 859 
1900 8,559 2,:194 8,599 2,396 
~ ~~ ~ m i m ~ ~~ m 
1902 41)0 I 40 ' G26 146 .1, 026 186 
1903 :J;,o . lf, 

1 

1,013 190 1,363 20;; 
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PETROLEU}I. 

IMPORT:> OL•' PE·rnoLEUM A~D PnooucT:> Oto'. 

Fiscal Year. 

1880 .... . . ......... . . 
1881.. 
1882. .. . .. .. .. . .. . ....... 
1883 . . .. .. ...... .. 
1884 ............ .. . .. 
1885 ... ..... . .. 
1886 .. .... .. ... . 
1887 ..... . 
1888 ................ . 
188() ..... . 
1890 ............ . . .. . 
1891. ........... . 
1892. . .. . .. ..... . . . . .. . . .. .. . . . . . . ' . . ..... . . . . .. . . ... . 
1893 .... . .. .. .. 
1894 . . . . . . . . . . . . . . ... . . . . . . . . ........ . . . 
1ll95 ............... . 
18!:16 ... . 
189/ .... " ..... .. .... .. 
1898 ................ ... . 
1899 .. .... ..... . ...... . 
1900 . . .. . ...... .. 
1901 ..... . ....... .. . ..... . 
1902 ...... .. .. .. .. . ... .. 

681,641 
1,~37,415 
3,007,102 
3,08(),316 
3,160,282 
3,767,Hl 
3,819,146 
4,290,003 
~.523,0ii6 
4,650,274 
5,075,650 
5,071,386 
5,649,145 
6,002,141 
6,697,108 
7,577,674 
8,005,891 
8,415,302 
9,074,311 

10,394,208 
9 633 647 

n:o82:322 
13,220,005 

Value. 

s 
131,359 
262,168 
398,031 
358,546 
380,082 
415,Ul5 
-121,836 
467,003 
408,025 
484,462 
515,852 
~!:18,330 
475,732 
446,389 
439,988 
525,372 
735,913 
697,169 
724,519 
763,303 
864,833 
982,640 

1,107,207 

( Oils:- I I 

I 
:Mineral : Duty. Gallons. I Value. 

(a) Coal a.nd kero•ene, distilled, purified or 
refined, naphtha and petroleum, N.E.S. 5c. p. gall. 14,479,176 •1,241,7:!6 

I 
(b) Products of petrolemu . .. . . . . ....... 

1

5c. 554,668 67,4!:12 
(c) Orudd petroleum, fuel and gas oils (other 

I than naphtha, benzine or gasoline) when / 
. imported by manufacturers (other than 

1903 J oil refiners) for use in their own fac· 
l tories, for fuel purpose• or for the ruanu-

1 

(cl) ii!~:i~1~L~~~i·l~ -~~J~tp~;~cj ·,~h~li;;~,: ;,; 1' 2~c. 
part of the prod nets of petrokum, coal, 

1 shale or lign ite, co ·ting more than 30 

I 
cents per gallon . . . ...... . .. , . .. . . . .. •25 p. c. 

(e) Lubricating oils compost>d wholly or in !' 
I part of petroleu:u, costing lcs' than 25 

2,143,888 136,0!)2 

4,126 1,725 

l cent' per gallon . ..................... 

1

•5c. p. gall. 1,1317,45-I Ul6,33G 

Total........ . . . . . . . . . . . 18,799,312 1,643,371 
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'fABI.E 6.* 

PE'l'ROT.EU )J • • 

h iPOHTS Ol•' C i!UUE AND NJANUFAC'l'U!!Ell OILS, OTHER THAN lLLUM!NNl'!Nt,; . 

Fiscal Y ear. 

1881. .. 
1882 . .... .. . .... . .. . 
1883. 
1884 .. ...... . .. .. . .. . 
1885 
1886 ... . ..... . . .. . 
1887 .. . .. .. . . .. ... . 
1888 
1889 ......... .. . . . . . . 
1890 
18()1 . 
1892 ..... . .. ..... . 

Gallons. 

900,691 
1,656,290 
1,895,488 
2,017,707 
2,489,326 
2,491,530 
2,624,399 
2,701, 714 
2,882,462 
3,054,908 
3,049,384 
3,047,199 

Fiscal Y ear. 

18!13 .. . . ..... . .. .. 
1894 . . .. . . 
18!!5 . .. .. 
1896 . .. . 
1897 
1898. 
1899 
1900. . .. . ..... ... .. 
1901 . ... . ... . ... . . . . 
1902 .. . .. .... .. . 
1903 . . . . .. . .. . . . . 

Gallons. 

1,481,749 
1,860,829 
1,106,993 
1,079,965 

802,286 
1,047,026 
1,017,278 
1,406, 700 
1,838,966 
2,296,353 : 
4,316,010 I 

I 
I 
I 

* The figures for the years 1881 to 1894, inclusive, represent the total imports of 
petroleum and products, less the quantity of imported illuminating oils, inspected by 
t he Inland R evenue D epar tment. For 1895 and subsequent years, the table is corn· 
posed of items {b), (o) >md (e) of table 5. 

TABLE 7. 

PETROLEU~l . 

l>IPORTS OF PARAFF INE \VAX. 

Fiscal Year. 1

1 

Pounds. Value. 

-------- ------ ------
1883 .. .. ....... .. .. .. 
1884.. ... . .. .. . . 
1885 . ......... .. . . .. 
1886 . . .. . . -
1887 ..... . .. . 
1888 ...... .... . 
1889 . . : ... . .... .. . 
1890. . . . ... .. . . . . . 
18()1. 
1892 .... . .. .. . 
1893 ..... . ..... .. 
1894. . ... .. .... . 
1895. .. . ... .. .. 

1896. .. "l 
i~~~. : : : : : : : ~ : . : : . : : . 
1899 ...... . .. ...... . 
1900 . .. .. .. ..... . .... I 
1()01 . . . . . . . . . . . . . 

1 

i~~: : : (n~ty, . 3,) ·1;. ~- l 

4~, 716 
3(),010 
59,967 
62,035 
61,132 
53,862 
63,229 

239,229 
753,854 
733,873 
-!52,916 
208,09() 
163,817 
150,287 
138,703 
103,570 

92,242 
47,400 

118.8 1 i 
225~8l:i5 
592,642 

s 5,166 
. 6,079 

8,123 
7, ()53 
6,796 
4,930 
5,250 

15,844 
50,275 
48,776 
38 935 
15:704 
11,57() 
10,0-!2 

7,()45 
5,987 
4,025 
3,529 
!l,639 

12,750 
28,674 

PETROLRUM. 
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'fABLE 8. 

PE'l'HOLEUM. 

h iPORTS OF PARAE'],'INE WAX CANDLES. 

Fiscal Y eltr. Pounds. Value. Fiscal Year. Pounc-Js. Value. 

1880 .. .. ... .. 10,445 $2,269 1892 . ...... !),~59 $1,952 
1881. .. ... .. 7,494 1,683 1893 ......... 8,351 1,735 
1882 ... . . . - 5,818 1,428 1894 ......... 10,S18 1,685 
1883 ..... . ... 7,149 1,734 1895 .. ... .... 19,448 2,541 
1884. 8,755 2,229 1896. 25,787 4,072 
1885 ......... 9,247 2,449 1897 . ........ 25,114 2,929 
1886 ........ . 12,242 2,587 1 1898 .. ... . ... 60,802 4,427 
1887 ......... 21,364 3,611 1899 . . -. 62,331 5,856 
1888 ......... 22,054 2,829 1900 ... .. . 27,663 3,671 
1889 . .. 8,038 1,337 

) 

1901. ........ 44,5G2 3,588 
1890 .. 7,233 1,186 1902 ........ ·t 51,120 5,752 
1891. ........ 10,598 2,116 1903 .. (Duty, 

30 p.c.) ..... 83,377 9,025 

PHOSPHATE. 
The production of phosphate in 1903 was 1,329 tons valued at 

$8,214, as compared with 856 tons valued at '$4,953 sold in 1902. 
About 1,158 tons of the production, in 1903, was high grade ore (80 
per cent) and was used chiefly for the manufacture of phosphorus, the 
balance, 171 tons, being sold as a fertilizer. The output is practically 
all obtained as a by-product in the mining of mica in the counties of 
Wright 11nd Labelle, near Ottawa. 

TABLE 1. 

PHORPHA'l":. 

AN!\'UAL P!lODUCTIO!'i. 

I Average I 
Cal~ndar Year. I Tor!'. Value per Value. 

ton. 

--------------- ------

1886 . ....... ...... . 
1887 .... . . . . . .. . 
1888 . . ...... ... . 
1889 ...... .. .. ... . I 
1890 .. . ....... .. 
1891.. ......... . 
1892 .... .. .... . . 
1893 ............ . 
1894 .......... .. ... ' 
1895 . . : . ....... . '" ! 
1896 .......... ... . I 
1897 ... ... ... . . · I 
1898 ....... . ..... . .. 
1899....... . .. . 1 

1900 .... . .... . .... . , 

r 

1901... . ... .. __ I 
1902 . . . . - . .. . . . 
1903 ...... . . ..... ·j 

20,495 
23,690 
22,485 
30,988 
31,753 
23,588 
11,932 

8,198 
6,861 
1,822 

570 
908 
733 

3,000 
1,415 
1,033 

856 1 1,329 

814 .85 
13 .50 
10.77 
10.21 
11.37 
10.24 
13 .20 
8.65 
6.00 
5.25 
6 .00 
4 .39 
5 .00 
6.00 
5.02 
6.07 
5 .79 
6.18 

$304,338 
319,815 
242,285 
316,662 
361,045 
241,603 
157,424 

70,942 
41,166 
9,565 
3,420 
3,984 
3,665 

18,000 
7,105 
6,280 
4 953 
8:211 • 



SECTION OF MINES 

TABLE 2. 

PHOSPHATF.. 

ExPO RTS. 

Ontitrio. Quebec. 
Calt:nditr Y Par . 

1878. " " " " . 
187!1 .. " . .. ... 
1880 " " " " . " 
1881. " " . .. " . 
1882. .. "" . 
1883 .... " . ". 
1884.. " . " . " 
1885 . " " 
1886 . . " ... ". 
1887 . . . ". . . " 
1888 " . " .. " 
1889 .. " . " " 
18\JO ... . .. .. . 
1891. . " " .. " . 
1892 . " " . .. " 
1893 . ... . . 
1894 " " . . .. " 

Tons. 

824 
1,842 
1,387 
2,471 

568 
50 

763 
434 
644 
705 

2,643 
3,547 
1,866 
1,551 
1,501 
1,990 
1,980 

1895 " " . " .. . " " " " " 
1896 . . ... 
1897 .... . .. . .. . 
1898 .. " .. "" 
1899 ......... .. 
1900 .. .. " " . .. 
1901. .... .. .. . . 
1!)02 ... . . . . .. 
1903 ... " .. .. 

1 
70 
21 

215 

*Value. 

$12,278 
20,565 
14,422 
36,117 
6,338 

500 
8,890 
5,962 
5,816 
8,277 

30,247 
38,833 
21,329 
16,646 
12,544 
11,550 
10,560 

5 
450 
240 

1,850 

Tons. 

9,919 
6,604 

11,673 
9,497 

16,585 
1(),666 
20,946 
28, 535 
19,796 
22,447 
16,133 
26,440 
26,591 
15,720 

9,981 
5,748 
3,470 

250 
299 I 
165 
702 

93 

*V alue. 

$1\)5,831 
101,470 
175,664 I 
182,339 1 
302,019 
427,168 
415,350 1 

490,331 
337,191 
424,940 
268,362 
355,935 
478,040 
368,015 
141,221 
56,402 
29,610 
2,500 
2,990 

400 
8, 000 
1,725 

.. .. . . ·r 

105 s 

'fot n.ls. 

'fons. 

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 
11.,482 

7,738 
5,450 

250 
300 
235 
723 
308 

Nil 
(i 

70 
1 

<>V alue. 

$208,109 
122,035 
190,086 
218,456 
308,357 
427,668 
424,240 
496,293 
343,007 
433, 217 
298,609 
394,768 
499,369 
384,661 

153,765 1 
67,952 
40,170 
2,500 
2,995 

850 
8,240 
3,575 
Nil 

120 
1,880 

20 

" The; e 1·alues do not compare with those in Table 1 n.bove; the spot valne i8 
adopted for the production whil st the exports n.re valued upon quite a, different basie. 

PLATINU l\I. 

No production of platinum has been rAported for 1903. The pro
duction in past years, as shown in table 1, has been obtained from 
placer workings of the Similkameen district of British Columbia. 

PHOSPHATE. 

The platinum group of metals i; found as one of the regular consti- Production. 

tuents of the nickel-copper ores of the Sudbury district. The companies 
operating have uot yet furnished any statistics of production of these 
n.'etals, although over $750,000 worth must have been contained in 
the ores and mattes shipped from this district during the past sixteen 
years. 
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T .\BLE 1. 

PLATINUM. 

A :-.NUAL PRODt:CTION QJ,' PLA'f!NUM. 

Vo.lue. I Calenchr Y eo.r. V alue. I "''"·'"' y ..... 
------- ---- ------,-----~ 

1887. . . . . . . . . . . . . . $ 5,600 
1sss. . . . . 6, ooo 1 
1889. . . . . . . . . . . . . . 3,500 I 

1890... .. . .. . . 4,500 
1891. . . . . 10,000 ' 
1892 3,500 ; 

1895..... . . .. . . . 't' 
1896 ..... ... ... . 
1897 ............ 

1 1898 ......... .. . 
1899 .. , . . .. ... I 

1H01.. .......... . . 
1902 . .... ... . 

$3,800 
750 

1,600 
1,500 

825 
Nil. 

~57 
190 I im: : . : : : : : : :: : : .I 1 ,~gg I 

L-------~--

1900.. . . .. .. J 

_ _:___ __ _ 

Fiscal Y eo.r. 

1883 ........ .. . . 
1884 .. . . .. .. 
1885 .... . 
1886 ........... . 
1887 ...... ... . . 
1888 ...... . .... . 
1889 .. ..... . ... . 
1890 .. . 
1891 .......... .. 
1892 .. ..... .. .. . 
1893 ......... .. 

T ABLE 2. 

PJ,ATJ'>U~I. 

hJPORTSOF PLATINU~J. 

V o.lue. 

:j; 113 
576 
792 

1,154 
1,422 

13,475 
3,167 
5,215 
4,055 
1,952 

14,082 

Fisco.l Year. 

18!JL . 
1895 ... .. . ... . 
1896 .. ... .... .. . 
1897.. . .... .. . 
1898 ....... .. 
1899 .. . 
1900 .. .. .. . ... . 
1!101.. ...... . 
1902 ..... . . .... . 
1903* . ....... . . 

Value. 

'i\7,151 
3,937 
6,185 
9,031 
9,781 
9,671 

57,910 
20,263 
19,357 
21,251 

. , Pl:1tinum wire o.ud platinum in bars, strips, sheets or plates, 
phtinum retorts, po.n,, condensers, tubing and pipe, imported 
by m o.nufacturers of sulphuric acid for use m their works. Duty 
free. 

PRECIOUS METALS. 

Following the custom of past years, the precious metals, gold and 
silver, are considered together. 

GOLD. 

Gold production in Canada, which reached a maximum m 1900, 

continues to decline. The value of the go_ld mined in 1903 was 
$18,843,590 as compared with $21,3::16,667 in 1902, the falling off 
being $2,493,077, or over eleven per cent. The dect·ease since 1900, 
when the production was $27,908,153, has been $9,064,563 or over 
t hirty-two per cent. 

The increase in production from 1896 to 1900 was vet·y rapid, owing 
to the large output from the Yukon placers. The falling off in the 
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production for the succeeding three years is due to a decre:tsing output PHECLous 
from the same district which had reached its maximum in 1900. :'IIF.TAr.s. 

Of the total production in 1903, $13,311,852 or over seventy per 
cent was placer gold, the greater part of which represents the Yukon 
output. The balance, $5,531,738 was derived from lode mines, chiefly 
from British Columbia. 

British Columbia and the Yukon district together produced over 
ninety-six per cent of the total output. 

Statistics of the total production in Canada and the various pro
vinces are shown in the following tables :-

·J'ABLE 1. 

PHEC!OUS :'lfE'l'ALS. 

(~OLll.--ANNUA r, PHODUC'l'ION IN CANAD,\. 

~~old. 

I 
1 :1 

- Production. 

*Onnces. l I *Ounces Calendar Year. F' V:tlue. 11 Calendar Year. F' · Vain ' Ine. 1ne. 
I 

------ --------1 ---------------

1887 . . .. . . . .. . 57,465 j $ 1,187,804 :: 18!JG.. 133,274 S l, 754,77 4 1 
1888 . .... . .. .. 53,150 1,098,610 ;1 1897 . 291,582 6,027,016 

1890. . . . . . . . 55,625 1,149,776 1899 . . 1,028,620 21,261,58-1 
1889. . . . . . . . . . . 62,658 1, 295,159 1 1808 . . 666,445 13,77 5, 420 

1891.. . .. . . . . . . 45,022 930,614 1\JOO.. 1,350,176 27,908,1:}3 
1892........... 43,909 907,601 !' 1901. . .. .. . . . .. 11,167,320 24,128,50;; 

1894 . .... . . . . . . o4,605 1,128,688 1003 . . . . . . . . . 911,639 18,84:',5~:0 
1803..... . . . . . ~7,2-!7 076,~03 1 1002 . .... . .. .. 1,032,253

1 

21,33G,GG7 

1s95 . . . . . . . . . 1oo,8o6 2,o83,G74 1 

*Calcnlated from tho value at the rn-te of ~20.67 per ounce. 

TABL}; 2. 
PHECIOU:> :\-fg'l'ALS. 

(.;Of,ll-PRODUC'l'I0:-1 TlY PROV INCES A:-lll DISl'IUCTS, C.UE~DAlt YEAR 1U03. 

Prorince:;. "Ounces. 
Fine. 

I 
Valne. I 

-?\-"o_v_:t-S-co-t-ia,-.. -.-. . -. -.. -. . -. ------- -(-o)-:!-5,-53_5_ -S-o--2;-Su_G_ , 

l ~uebec. . . . . . . . . . . . . . 180 3, 712 I 
Ontario . . . . . . . . . . (b) U,097 1St:,031) 
North-west Territories- I 

Yukon District , . (a) '•92,646 12,250,000 
Saskatchewan Ri\'e1·. (a) 48 1,000 

British Columbin- ... (c) 284,133 1 5,873,036 
----~------

Total. ..... . ... . . 011,639 I 18,R43,5!JO 
I 

·•c,tlculated from the value at the rate of 820.!i7 per ouuce. 
(a) Placer gold. 
(b) Gold from VPin mining. 
(c) As folloll's: (;old from placer mining ... 

Ye in 
B 1,060,420 

4,812,61U 

$fi,873,03G 
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NovA ScoTIA-

The gold output. of Nova Scotia is obtained entirely from quartz 
veins. In 1903, there were mined and crushed 103,856 tons of ore 
containing 27,779 oz. 5 dwts. of gold valued at $527,806, an average 
of 5 dwts. tl grs. or $5.08 per ton. Th is is about $100,000 less than 
the output recorded for 1902. 

The statistics of production are given in tables 3, 4, 5 and 6 follow
ing. Table 3 shows the annual gold output, Table 4 the tons of quartz 
crushed and the average yield per ton. Table 5 shows the total 
product of each district from 1862 to the end of 1903 as well as the 
average yield per ton and Table 6 shows the amount of ore crushed 
and its yield per district for 1903. 

T ABL E 3. 

Pm:movs l\IKrAT.s. 

Gor,n. -- NOYA S c oTIA : - AKNUAL PHOD UCTIOK. 

Calendar Y ear. 

1862 . ... . .. .. . 
186:1 ..... . 
18fl4 . . 
1865 .. 
1866 . .. 
1867 .. 
1868 .. 
1869 .. 
1870 ..... . 
1871. ... . . 
1873. ... . . 
1873 .. . . . 
1874 .. . ....... . 
1875 . . ... . . . . . . 
1876 .......... . . 
1877 ......... . . 
1878 ..... . . . . .. . 
1879 . . .... . 
1880 . ...... . 
1881. .... . .. . 
1882 . . . . . . . . . . . . 

V alue. 

$141,871 
272, <148 
390,349 
496,357 
491,491 
532,51)3 
400,555 
348,427 
387,392 
37'!,\172 
255,3..!9 
231,122 
178,24-1 
218,629 
233, 585 
329,205 
245,253 
268,328 
257,823 
209,755 
275,090 

C.a.lendar Y eal' 

1883 ... . ...... . 
188-1 . .. . .... . . . . , 
1885 ...... . .. . . 
1886 ..... . .. . ' .. 
1887 ... . ... . . . 
1888 . . 
1889 ........ . 
1890 .. . .... ' . . 
1891 .... . . . . . . 
1892 .... . .. . . . 
18(!3 .... . ... . . . . 
1894 ........ .. . . 
1895 . ...... . . . 
1896 . .. . . . . .. . 
1897 . .. . ... . .. . 
1898 ........... . 
1899 .. . - .. . 
1900 . . . 
1901. .... . 
1902 ... . . 
1903 . . . .. . 

Value. 

I 

13301,207 I 
1113,55-1 
432,971 ' 
455,564 
413,631 
436,939 
510,029 
474,990 
451,503 
389,965 
381,095 
389,338 
453,11!) 
493,568 
562.1G5 
538,590 
617,604 
598,551! 
546.9(;3 
627,357 
527,806 



2 

Table F 

COLD 
PJWDUC1'10X 

.d.. Cwtada ... -·-·· Yu..l-ue 

B. Nova Sootl.a..--...,-·------- do 

D. Ontario ... dn 

E. Horth.wesl 1'erril.oricb' } ____ . de 
{ohief/.u Yukon.) 

F. Briti8h Cdlu.mbia---- do 

KOTE.-h~ Quelkc fo r rtwii'V y ear•, '"ud~ qKt~ntitie• "' 
toitl lla.&•ll H11n pf'Odu(}Mi., wl.u:h, J:,,MHW,., .,.,.,.ot be 1Mw,. 
o,. 11 tllatl"4"~ of th.U #04h. 

t! 
28~ 

<:: 
27~ 
~ 

~: 
-i7 

6 

To accomptV'l¥ Pr.trt S, fbl. XVJ 
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TABL~J 4. 

Prmcrous ME'I.'AL~. 

Gotn.- Nov A S coTIA: OnE THEA'PED A:\'D YIELD OF UOLll PER T o:\' . 

Tons Yield of Tons Yield of 
Calendar Year. Gold Calendar Y ear. Gold Treated. per Ton. Trea ted. per Ton. 
---- ----- --- --- --------

1862 ......... . ... 6,473 S21'91 i883 ....... . .. . -I 25,954 s11·6o 
1863 .... 17,000 16'02 1884 ......... ' 25,186 12'44 
1864 . . . . . . . .. . ... 21,431 18'21 1885 ......... . .. . 28,890 14 '98 
1865 ..... . . ... 24,421 20' 32 1886 .. . 29,010 15'70 
1866 . ... .. . .. 32,157 15'28 1887 ........ . .. .. 32,280 12'81 
1867 . .. .. . .. . . .. 31,384 16'96 1888 . ... ..... . .. . 36,178 12'08 
1868 .. .. .. . ... 32,259 12'41 1889 ............ . 39,160 13 '02 
1869. ... 35,144 19'91 1890 . ...... . .. . 42,7<19 11'11 
1870 ... ... 30,824 12'56 1891 : ..... 36,351 12'42 
1871 . ..... . .. . ... 30,787 12'17 1892 .... . . . ... ... 32,552 11 98 
1872 . . ...... . .. .. 17,089 14'fl4 

I 
1893 .. . ...... ... . 42,354 8 ' 99 

1873 . ... . ... .. . . 17,708 13 '05 1894 .... . ........ 55,357 7'04 
1874 ...... . ... . . 13,844 12' 87 1895 ... . .... . ... 60,600 7 ' 47 
1875 .... . . .. 14,810 14'76 1896..... . .. . I 69,169 7'13 
1876 .. 15,490 15 '08 1897 ....... .... 73,192 7'68 
1877 ..... . . . . 17,369 18'95 1898 ...... .... ... 82,774 6 '50 
1878 ...... . ... . 17,989 13 ' 63 : 1899 ..... . ... . . . 12,226 5'50 
1879 .. .. . . . .. .. . 15,936 16•83 

I 

1900 .. .. .. 87,390 6'85 
1880 .... ..... .. .. 13,997 18 '42 HJOl. ... .. ..... . . 91,948 5'32 
1881. ... . . .. . . .. . 16,556 12'66 1902 .... ... ...... 93,842 6'68 
1882 ....... .... . . 21,081 13'04 1903 ............. 103,856 5 '08 

TABLE 5. 

PRECIOUS METALS. 

Gotn.-NovA SconA :- PRODUCTION OF 1'HE DIFl'EllEN'I' DIS'I'RICTS FRmi 1862 1'0 

1903 l:\'CLUSI VE. 

I Total Yield. Average Tons of 
Districts. Ore ------------- - Yield per 

Crushed . 
I I Value 

Ton of 
Oz. Dwt. Grs. at 819.00 2,000 lbs. 

per oz. 
~------- - ----- ------- ----

s s c. 
1 Brookfielcl .. . . ..... 79,530 36,R91 9 23 700,()39 8'81 

Caribou ..... . ....... 160,516 52,355 8 7 994,753 6'20 
1 Central. Rawdon ..... 13,340 10,121 11 21 192,310 14'42 

1 Fifteen Mile Stream .. 42,483 18,800 - 5 357,200 8 ' 41 
Lake Catch a . ... .. ... 18,505 14,952 3 18 284,091 15'35 

· Malaga . . . .. .. .. . . ... 24,787 17,486 12 4 332,245 13'40 
I Montague ....... . . .. 26,165 40,092 l 11 761,749 2911 
1 Olclham . . ... ..... . 51,128 5-!,426 4 21 1,034,099 1 20'23 

R enfrew . ......... ... 51,575 45,258 14 13 859,916 16'67 
I Salmon River 103,602 33,898 () 21 644,069 6 '22 

Sherbrooke ..... . .... 304,331 157,824 4 1 2,998,660 9'85 
Stormont . . .. . . . ,,, 300,863 87,749 1 15 1,667,233 5 '54 
Tangier .... .. . . .. . . 40,457 23,098 5 2 438,867 10'85 
Uniacke ... . . .... .. .. 62,821 •l2,l:J31 15 l! 815,703 12'98 
\Vaverly .... ....... .. 155,!lOS 70,833 12 23 1,315,83B 8'63 
Wine Harbour .... ''' 63,722 38,089 13 17 723,704 11'36 
Other districts .. ..... 119,928 78,276 8 14 1,487,252 12'40 

-- - --- -------- ---
1,619,GI:il 823,085 1 15 3 15,G38,629 9 ' 66 

I 

PHEC!OUS 
ME'l'.HS. 

(~old. 

J Nova Hcotia. 
I 

I 

I 



PRECIOUS 
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Uold. 

Nova Sc(ltia. 
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'l'ABJ.E 6. 
PltEC!OUS l\fETAT.S. 

G o LD.-NovA SconA :-DISTHICT DETAILs, CAI,ENDA~ YEAR,_l903. __ 

Districts. 
Tons of 

Ore 
Cl'llshed. 

Total Y ield of 
Gold. 

Average Yield 
of Gold 
per Ton. 

Oz. Dwt. Grs. Oz. lJwt. Grs. 

Brookfield ........ . . . .. . . . . 
Caribou .... . . . . .... . . . ....... . 
Fifteen Mile Strpam .. _ . . . . . . . . . 
Harrigan Cove . . . . . . . . . .... . . . 
Laurencetown . . . . . . .. . . .. .... . .. . 
Lei?sigate: . . ... . . . .. . . .. . .. . .. . 
Lal,e Catcha .. . . ...... . . . . . . ... . 
Montag"ue ..... ... . ..... . ........ . 
·1\Ialaga .. . .. . ........ . ... ...... . .. 
Old ham . ... . .... . . . .. ... . . . .... . . 
Renfrew ...... . . . .. .... . . . . ... . . . . 
Sherbrooke . . . . .............. .... . 
Stormont .... _ . . . . . . . . . . . . . . .... . 
Tangier . . . ... . . .. . ... ....... . . . 
Uniacke .. . ... . .... . . . ....... ... . 
\Vawrly ... . ..... . ............. .. 
\Vhiteburn.. .. . .. .. .. . .. .. .. . .. . 
\Vine Harbour. . . . . . . . . .. .... . .. . 
Ardoise ...... .... ........ . ...... . 
Gold Run . . .. . . .. .... ... ..... . . .. 
KemJJtville ... . .... .. . .... .. . . . . 
Mortarf'rl ...... . .... .. ... . ... . ... . 

Total.. 

QUEBEC-

12,581 I 
12,ii21 

2,203 1 1,83-! 
21 

7,861 
695 
186 

50 
819 
610 

2-!,678 
21,384 
2,200 
1,565 
7,829 

37 
5,048 

50 
1,273 

411 

103,856 

3,873 
3,721 

667 
1,107 

15 
2,009 

478 
46 

517 
1,717 
4,561 
3,248 

600 

7 
16 20 
7 

12 15 
1 8 

18 !) 
3 21 

14 
10 
13 23 
2 12 
2 12 
6 12 

952 14 22 
1,872 4 1G 

27 3 
1,787 8 11 

358 
12 6 

4 
205 13 
10 12 1-! 

27, 7'i9 5 13 

2 

6 4 
5 23 
6 1 

12 2 
19 2 
5 3 

13 18 
5 

5 
12 15 
16 7 
3 17 
3 1 
5 11 

12 4 
4 1!J 

14 16 
7 2 

4 
5 15 

10 

5 8 

The production of gold in the province of Quebec in 1903 was about 
$3,712 made up of a few hundred dollars obtained from placer 
workings and the balance received from the pyrites mined primarily 
as sulphur ores in the Eastern Townships. 

TABLE 7. 
PRECIOUS ME1'ALS. 

Gor,u.- QUEBEO :- AK!WAI, PRODUCTION .. 

I 
Calendar Year. Value. I Calendar Year. Value. 

1877.. ............ i)l12,057 1891 ..... . ...... . 
1878 .... .. .. .. . .. 17,937 1892 ... - ....... . 
1879 .......... .. - 23,972 1893 .. - ......... . 
1880.... .. .. .. .. .. 33,174 1894 ............ -
1881.. .. . . 56,661 1895 . .. ' . .. ... . 
1882..... . 17,093 1896 ..... .. ... . . . 
1883 .. .. .. .. .. 17,787 1 1897 ........... .. 
188-!.. .. .. . .. . 8, 720 1898 .. ......... .. 
1885...... . .. .. 2,120 1899...... . 
1886 .... - . ' .. . .... 3,981 1900 ....... . . . . 
1887.... .. .. .. .. . . 1,604 1901....... . .. .. 
1888.. . .. .. .. .. . 3,740 1902 ....... .. 

1

1889 .. ... . ...... - 1,207 • 1903 ... . . . . . ... .. 

8 1,800 
12,987 
15,696 
29,196 

1,281 
3,000 

900 
G,089 
4,916 
Nil. 
3,000 
8,073 
3,712 

1s9o. . .. .. .. . .. . 1,35o I 
! _______ . _______ ---'---- -
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ONTARIO- PRECIOUS 
1\IE~'ALS. 

The production of gold in Ontario in 1903, according to the figures Gold. 

published by the Ontario Bureau of Mines, was $188,036 as compared 
with $229,828 in 1902 a falling off of $41,792 or over eighteen per Ontario. 

cent. 

The output has steadily declined since 1899 when the production 
was $421,591. 

TABU~ 8. 

PllECIOt;S l\hTALS. 

Gor.u.-0:-iTARto :-ANKt;Ar. PRODt:Cl'I0:-1. 

Calendar Y ear. V::tlue. *Ounces. 
I~., ine . 

~----------·------

1887... . . . . . .. . ................. . 
1888 .. .. .. .. . 
1889 ... .. .. .. . ... . ..... . . . . ..... . 
1890 . . - . . . .... - . . ... . ...... ... .. . 
18!)1 .. . . . - . . . . .. . . . .. . ...... . 
1892 . . ... . ... ......... . .... . 
1893.... . . . . ........ . 
1894. ... .. . . . . . . . . . ... .. . . . . .. ... . 
1895 .. ... ............. . . .. .• 
1896 ...... . ... . ..... . . ... . .. . ... . . 
1897 . . . . . . .. ·I 
1898 .. . ...... . ... . 
1899 . - . . . . . . . . . . . . . . . .... . . . . . . . 
1900 .. .. .......... - . .... .. .. . 
1901 .... ... .... ... . .. . . . . . . . . .... . .. . 
1902 ........... .. . . 
1903 . . . . .. . ...... . ... . 

327 8 6, 760 

97 
3-1-! 
708 

l,!l17 
3,015 
5,563 
9,158 

12,864 
20,:395 
14,392 
11,845 
11,119 

9,097 

2,000 
7,118 

14,637 
39,624 
G2,320 

115,000 
189,29-1 
265,889 
421,591 
297,495 
244,837 
229,828 
U58,0:31l 

"Calculated from the Yalue at the ra te of 820.67 per ounce. 

NoRTH-wEs·r TERRITORIES-

The production of gold from the placer workings of the Yukon 
districts in 1903, estimated as it has been during the past few years 
on the basis of the receipts of Canadian Yukon gold at United States 
mints was $12,250,000; this is a dect·ease of $2,250,000 from the 
production of the previous year, and only a little greater than half 
the output in 1900. A very small quantity of gold was reported to 
have been obtained from the Saskatchewan river placers and the 
pro:luction in this district has been placed at $1 ,000. 

North west 
Territories. 
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TABLE 9. 

PRECIOUS J\IE'l'.U S. 

GOLD.-NOR'l'H-WES'l' TERHI'l'ORIES :--PRODUC'riON. 

Yukon District. Saskatchewan River. 

Calendar Year. 
*Ounces. 

Fine. Value. *Ounces 
Fine. Value. 

------------ ---- ----- ------ ----

s $ 

1885} 
1886 ... ·- . . . . ... ... ... . 4,838 100,000 

1887 .. - .. - ... . - 3,387 70,000 102 2,100 

1888 . . . - .. -. . . . . . . . . . . . .. 1,935 40,000 58 1,200 

188H . . . .. . 8,466 175,000 968 20,000 

1890 ...... - .... ... . ······ · · 8,466 175,000 194 4,000 

18\Jl . . . . . ... . . . .. .. . 1,935 40,000 266 5,500 

1892 .. ·· · ·· · ·· · ······ ·· 4,233 87,500 508 10,50G 

1893 ... . .... ... . . . . .. .... 8,515 176,000 -166 9,640 

1894 .. . .... . 6,047 125,000 725 15,000 

18!)5 .. . ... · ··· · ·· ··· · · 12,095 250,000 2,4HJ 50,000 

1896 .... . ... . .. .. . ... . .. 14,514 300,000 2,661 55,000 

1897 .. .. . . . . . . .. . .... 120,948 2,500,000 2,419 50,000 

1898 ... - .. ··· ····· 483,793 10,000,000 1,209 25,000 . 
1899 .. . .... . ............ .• .. 774,069 16,000,000 726 15,000 

1900 ... . .... .. ... ..... 1,077,649 22,275,000 242 5,000 

1901... ······ ... . 870,827 18,000,000 726 15,000 

1902 ..... · · ···· ·· · · · 701,500 14,500,000 484 10,000 

1903 ... ············ 592,646 12,250,000 48 1,000 

'fotal.. .. . .. . . . . . . . 4,6!)5,873 97,063,500 14,221 293,946 

*Calculated from the value at the rate of $20.67 per ounce. 

The following statement of gold production, royalty paid, etc., is 
taken from the report of the Timber and Mines branch of the Depart
ment of the Interior. 



Fiscal Year. 

1898 ..... . . - .. - ...... . 
189H .... . ......... . 
1900 .... .... .. . 
1901. ... . .. . ....... . . 
1902. 
1903 ........ · - ..... 

BRITISH CoLUMBIA-

SECTION OF MINES 

Total 
Gold Produc

t ion. 

s 
3,072,773 
7,582,283 
9,809,464 
9,1(:2,082 
9,566,340 

12,113,015 

Total 
Exemption. 

s 
339,845 

1,699,657 
2,501,744 
1,927,666 
1,199,114 

Royalty 
Collected on. 

s 
2,732,928 
5,882,626 
7,307,720 
7,236,522 
8,367,225 

12,113,015 

113s 

Royalty 
Paid. 

s 
273,292 
588,262 
730,771 
592,660 
331,436 
302,893 

The value of gold produced in this province in 1903 was $5,873,590 
as compared with $5,961,409 in 1902, showing a slight falling off. 
Of the output in 1903, $1,060,420 was derived from placer workings 
and $4-,812,616 from lode mines. 

Statistics of the yearly production in this province since 1858 are 
given in Table 10 and detailed statistics of the production by districts 
are shown in Table 11. 

The Provincial Mineralogist in hiti report to the Minister of Mines 
for the province, gives the following summarized description of the 
progress made in gold mining in 1903. 

"The placer gold production of the province for the year 1903 was 
!3> ~ ,Ofl0,4-20, a decrease of about $12,720, or one per cent from the year 
1902, but still showing an increase over 1901 of $90,320. The ALlin 
and Li::trd divisions of Cassiar are the only districts which this year 
show an increased production of placer gold. In the former division 
the incre:ase has been obtained chiefly from the working by improved 
methods and, on a larger scale, of an old high channel found in the 
benches of Pine and Spruce Creeks. The productive work in this 
district is still largely in the hands of individual miners, or small 
partnel'ships of such, as is indicated in the report of the Gold Com
missioner of the district who says that about 75 per cent of the royalty 
has been paid by "individuals" and only twenty-five per cent hy 
companies. 

" Such has been the condition thus far, but it will probably not 
remain so for another year, as a large number of the smaller indi
vidual enterprises, which have ;mccessfully proved their ground, have 
been acquired by companies and consolidated; these properties are 
being equippRd with plants which should materially increase the out· 

• put, while at the same time, by reducing the cost of handling material 
16-s-8 
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they should render available much grouml now lying dormant. Next 
year should see these companies in full operation working, on a larger 
scale, ground already tested, and it seems probable, therefore, that 
the increased production of the p!tst year will be followed by a much 
greater increase in 1904. 

"The increase in the Liard division has been due to the operations 
of the Thibet Creek Hydrau~ic Company, which have been compara
tively successful; comparatively so because the company is now only 

0 pening up its pits and water supplies, and should in future be able 
to do much better. The operations of this company seem to have 
stimulated other hydraulic enterprises in the district, for at least two 
other companies have preparations well under way and within tvro 
years should also .be producing gold despite the remoteness of the 
camp and the difficulties of transportation. 

"Cariboo district, as a whole, shows a drop in production of ahout 
$65,000. In the Cariboo mining division: (Barke rville) the production 
has been slightly diminished as compared with 1902 but still shows 
a decid._d increase over other recent years. The output here is almost 
entirely due to small hydraulic concerns held by individuals or part
nerships. The large companie~, of which there are several, have not 
yet arrived at a productive stage. 

"In the Quesnel didsion there has also been a decreased output
Here the individual miners have done well and have maintained their 
proportion of the output, but the hydraulic mining companies haYe 
had a poor season, owing to the shortage of water caused by the light 
snowfall during the winter of 1902-3. 

"In the section drained by the Lower Fraser river, where placer 
gold mining is pursued, on the bars and flats rendered available only 
at low water, there has been trouhle this past season owing to the 
heavy rains in the summer, which filled the strea~ns again, so there 
was little or no 'low water' and consequently a decreased output of 
gold . 

"HyclraHlic Golcl1lfining.-Hydraulicing on a small scale in both 
Atlin and Cariboo has, as already stated, been fairly successful, but 
the few large companies operating have had a rather disastrous year. 
Among t hese the Consolidated Cariboo Company was so short of water 
that it could only run 53 days during the season, and the output wa~ 
only a little more than half that of the previous year. Hydraulic 
mining is so absolutely dependent on a supply of water available when 
required, that the necessity of being independent of the season's weather 
conditions is becoming npparent-, and the prime requisite of a hydraulic 
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plant is seen to be a storage capacity or dt·ainage area sufficient to be Pm:crous 

able to average the supply of one year with another. ME1'ALs . 

"The auriferous black sand deposits of the coast of Yanc,mver Gold. 

Island still remain unworked, despite the promising returns therefrom BritiKh 
during 1901. Columbi a,. 

"Dredging jo?' G'old.-Dredging for gold has not as yet, in British 
Columbia, proved a commercial success; a number of serious attempts 
have been made with one or another style of dredge, each with the 
idea of moving a greater quantity of dirt rather than improving the 
methods of saving the gold dredged up. It was pointed out in last 
year's report, that only a fraction of the gold dredged up was Raved, 
to which fact, rather than to the scarcity of gold, most of the failures 
are attributable. The continued efforts of the dredging companies 
prove their confidence in the presence of the gold in the river beds and 
their belief that it can be raiEed and saved. 

"A new dredge has been constructed in Atlin; the gold saving 
appliances are on a separate scow and are much more complete than 
anything yet attempted in the province; the result of the working of 
this apparatus during 1904 may prove instructive. 

"In New Zealand, particular attention has been directed during t.he 
past few years to the saving of fine, flaky gold, such as we have to 
contend with in our own dredging propositions. The last report of 
the Department of Mines of the Colony (1902), recently received, 
contains some valuable suggestions and cuts regarding the design and 
a rrangement of gold·saving tables, having more particular reference to 
t he proper and even distribution of the sand upon such tables, all of 
which might well be studied by our dredge masters and could probably 
be applied in connection with undercurrents in many of our hydraulic 
mines. 

"Lode Gold Mining.-The production of gold from lode mines has 
this past year amounted to $4,812,616, a decrease of 1 ~ per cent as 
compared with that vf 1902. There has been a serious falling off in 
the production of the Rossland and Nelson districts, which has, 
however, been met by a corresponding increase in the Coast, Boundary, 
Trout Lake and Lardeau districts. 

"In the Nelson district the tonnage of ore mined has been about 
the same, but the assay value of the ore has been materially lower. 

"In the Rossland distt·ict the tonnage has increased about 9! per 
cent but the gold production has decreased about 10 per cent. 

16-s- 8~ 
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"In the Boundary district the tonnage of ore tr·eated has increased 
about thirty-four per cent and the gold produced nearly twenty per 
cent, indicating that ores of a lower gold assay value have been treated, 
a reduction which it is calculated, however, has been more than met 
by cheaper methods of treatment and mining. 

"The Coast district has produced nearly three times as much gold 
as in the previous year, chiefly due to the output of Mount Sicker 
properties. 

"The Trout Lake and Lardeau districts have each made incr·p,ases 
in lode gold output which, while not as yet forming any great per
centage of the total output of the province, are still very good begin
nings, and there is a belie£ that these sections of the province ftre only 
at the commencement of their productiveness. 

"In the Rossland, the Boundary and the Coast districts the gold is 
recovered chiefly by smelting from ores associated with copper, while 
in the Nelson and Lillooet and the Trout Lake and Lardeau districts, 
it is derived from stamp milling. 

"The lode gold has been derived approximately as follows:
From direct smelting of copper golrl ores..... . . . . . . . . $4,327,206 
From combined amalgamation and concentration.... . . 485,410 

Total $4,812,616 

'l'ADLE 10. 

PRECIOUS METAT,S. 

GOLD. BRI1'I SH CoLUMlHA :-ANNUAL PRODUCTION. 

Calendar Year. 

1858. " " . .. 
1859 .. ' " " " ' . " ' " " " " 
1860.'. '. . . . ' . . '.'. ' .. 
1861. . ' . " ' .. . ' . . ... ' .. ' 
1862 .... " . " " " .... .... . 
1863 .. ' ' . . .... .. " .. .. . 
1864 .. " ' .. ' .. . " ...... . 
1865 ... " .. .. ... " " . ... .. 
1866 .... " . .. ' " ...... .. 
1867 .. ' " ... " •" .. " .. . 
1868. " " .. ' " 
1869 .. ' .. '.' .. ' ' . ' .. . . '. ' 
1870 .. ' " " . . " .. .. " .. " 
1871 .. " . " .. ' .. ' " • .. • " 
1872.' '' . ..... . . . . ' .. ' . . . ' 
1873 . . '' . • ' . . ' . . .. '' . ' . '' 
1874. '' ' . . . ' ' . ' ' ' ' . '.' '.'' 
1875.. .. . " ... .... . .. " 
1876 . . . .. . '' ' . ' ' .'' ' •. '''' 
1877 . . '. ' . ...... ' .. .. . ' . '' 
1878. ' '' .. . ' '.' . • ' . .. . ' . '' 
1879. ' . ' ..... . ' ...... ' .. ' ' 
1880.'' . '' .. .. . ' . . '' '.' ' '' 

Value. 

$ 705,000 
1,615,072 
2,228,543 
2,666,118 
2,656,903 
3,913,563 
3, 735,850 
3, 491,205 
2,662,106 I 
2,480,868 
2,372,972 
1, 774,978 
1,33fi,956 I 
1,799,440 
1,610,972 
1,305,749 
1,844,618 
2,474,904 
1,786,648 
1,608,182 
1,275,204 
1,290,058 
1,013,827 

CnJendar Y ear. 

1~1. ...... . .. ...... ..... . 
1882 .. ' . ' . . ' ' ' .. . . .. .. . ' .. 
1~3 .. ' " .... ...... " " ... 
1884 ...... . .... ...... .. .. 
1885 .. ' . ' .. ' ' .. ' ..... .. ' . . 
1~6 .. " " " . " . " . " . ' 
1887 .. ' '' ' . '. '.' . . '.'. ' . .. 
1888 . ... . .... _ ......... _ .. 

1 

1889. ' . ' ' ' . ' . ' . . ' . . . ... . . 
1890 .. ' " . .. ' . ... .. . .... ' . 
1891 .. ' . .. '' . ..... .. ''' ... 
1892.'''''.' .. '.' ' . . ' •. ' '. 
1893 .. ' .. ' .. ' .... .. .. ' .. 
1894 .. '''. ''' . . ''' .. ' .. . '' 
1895 .. .. .... . . " ...... .. 
1896 .. .. " ' .... " .. ' " .. 
1897 . . . '.' .. '.' .. . . . .. ... . 
1898 . . ''' . . . .. ' .. ' ' .. . . '' ' 
1899 .. ' ....... .. 
1900 .. ' ' ' .. " .... . ' . ' ' ' . .. 
1901. ' .. " . . .. . .... " .. 
1902 . . ' ' '. ' . . ' . . . . ' . .. ' 
1903 .. .. ".. .. .. ..... . .. 

Value. 

$ 1,046,737 
954,085 
794,252 
736,165 
713, 738 
903,651 
6fl3, 709 
616, 731 
588, 923 
494,436 
429,811 
399,525 
379,535 
530,530 

1,266,954 
1,788,206 
2,724,657 
2,939,852 
4,202,473 
4,732,105 
5,318.703 
5,961,409 
5,873,590 
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TABLE 11. 

PI!ECIOUS METALS. 

Gow :-BRITISH CoLUMBIA.-PRODUCTIOK BY Drs·rmcTs-1903. 
------------~------------~ 

GOLD, PLACER. GoLD, Lom;. 

D tST!UCTS. 

Ounces. V alue. Ounces. Value. 
--- - ----------- - ------------- ------

Cariboo : s $ 
Car iboo di ,·ision . ....... . . 15,720 314,400 .. . ... . . . .. 
Quesnel ...... . . . .. . 6,600 1:12,000 ·· · · · ·· · ···· 
Omineca ·· ···· . ... 1,440 28,800 · · · · · · · · ·. .. . . ...... 

Cassiar : 
Atlin Lake division . . .. 22,000 440.000 . . . . . . . . . . . . 
All other divisions .... . 1,750 3:), 000 244 5,043 

E ast K ootenay : 
Fort Steele division ... . .. . . 1,000 20,000 
Other di visic•ns . . .. .. .. . . . . 0 • • • • • • • • • • • 17 352 

'Vest Kootenay: 
A insworth division. 33 682 
N elson 100 2,000 20,114 415,756 
Sloca n ···· · . . . . .. 257 5,312 
Trail Creek " ...... . . .. . . 145,353 3,004,446 
A ll other cl i visions . . . ... . .. 100 2,000 2,417 49,959 

Lillooet. ....... ..... 1,291 25,820 264 5, 457 

Y ale : 
Grand F orks &c ..... .. .. 150 3,000 50,358 1,040,900 
Similkameen di vision. .. . . lOO 2,000 ...... ...... . . ........ . . 
Yale 2,520 50,400 3 62 

Coast and other districts ...... 250 5,(.00 13,771 284,647 
---- --------- - -----

Total ... . .... . . . . . . 53,021 1,060,420 232,831 4,812,616 

The following tables show the production of the Rossland mines and 
illustrate the average results attained during the past ten years:-

NE1' PRODUCTION PEII S~!ELTEII R;;·ruRNS. 

Y ear. Ore, tons, Gold, oz. f;ilver, oz. Copper, lb. V a! ne. 2,000 lb. 

- - ------- -------- ----·- ------- --

1894.. ... .... . 1,856 3,723 5,357 106,229 s 75,510 
1895 . . ... ..... . 19,693 31,497 46,702 840,420 702,459 
1896 ...... . .. ~ 38,075 55,275 !>9,285 1,580,635 1,243,360 
1897 .. . .. . .. . . . . 68,804 97,024 110,068 1,819,58fi 2,097,280 
1898 . .. . .. .. . . 111,282 87,343 170,804 5,232,011 2,470,811 
1899 .. .. .... . . . . 172,665 102,976 185,818 5,693,889 3,229,086 
1900 . ... . ....... 217,636 111,625 167,378 2,071,865 2,739,300 
1901. . ... . .. .. . 283,360 132,333 970,460 8,333,446 4,621,299 
1902 ............ 329,534 162,146 373,101 11,667,807 4,893,395 
1903 . . , . . .. . . . . 360,786 145,353 209,537 8,652,127 4,255,958 

------------ -----·- ----
Total.. ... . 1,603,691 929,295 2,328,510 45,998,015 26,328,458 

PRECIOUS 
METALS. 

Gold. 
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AVE!lAGE NE'L' SMEL'I'ER RE'l'UR:-IS Oil ACTl' AL YIE LD P:stl Tox. 

(;old. ~--· _Yea~·-· _ _ __i Go~~~il"'_· . _I Coppe< I V'!:_ 

Sih·er, 

Ounces. Ounces. I Per cent. $ cts. 
2'00 2'89 2'85 40.69 
1'60 2'41 2'10 35.67 
1·45 2'34 1 2'08 3:1.65 

1894.. " " " " .. ' - - . ' . " .. 
1895 .. ... .. ' .. ' .. .. .. '.''. 
1896 ......... . . ' . ... .. . ' .. '. 

1 42 1'fi0 I 1 '32 30.48 
'78 1'5-! 2'35 22.10 
·596 1·07 1'G5 18.70 
'513 '769 '476 12.58 

1897 .. ' ' .... . " " . . " " " " " 
1898 ..... . "." ........... .. . 
1899 .... " " ... . . " ' .. . ... .. 
1900 ........ .. ... ' 
1901.. .. " .. .. .. . .... " ... ' 
1902 .. - .......... . -~92 1 ·132 1 '770 H .S5 
1903... . . .. " " . . " " '403 ' 581 1' 199 11' 80 

-~Gl 3·424 1' 1·470 16.31 

~--~ --1-452 ~--1-:\34 1--16.42 Aver::tge 1,603,691 tons . . . 

. -- --

SILVER. 

Silver ores are mined in Canada in the provinces of Quebec, Ontario 
and British Columbia, and a certain quantity is also recovered from the 
placer gold found in the Yukon district. The total production in Canada 
in 1903 was 3,l!l8,581 ounces, valued at $1,709,642, a~ compared with 
4,291,317 ounces, valued at $2,238,351 in 1902, a decrease of 1,092,-
736 ounces or over 25 per cent in quantity, and $528,709 or o,·er 23 
per cent in value. 

Statistics of the production of silver since 1887 are shown in Table 
12, while the details by provinces at·e given in Table 13. 

TABLE 12. 

PnECJOCS :\IETALS. 

f::\JLVER.-A~NCAL PRODl: CTJO:\' . 

I 

I 

· Average 
Price ' 

Y ear. Ounces. Valu~e. per 

_ ___ I ______ oun...:..=_ 

Year. Ounce. 

:3 Cts. 

1887.". 35:),083 347,271 98'0 1896"" 3,205,343 
1888 .. .. 437,232 410,998 94'0 1897"" 5,558,HG 
1889"" 383,318 358,785 93'6 18!)8" " ~.452,333 
1890 .. . . 400,687 419,118 104·G 1S9!l .... 3,411,64<! 
1891 .... I -!14,523 409,5-19 98·o 1900 ... . 4,468,225 
1892 .. .. , :310,G51 272,130 86 ·0 I 1901. ... 5,539,192 
1893 ... T 330,128 77'0 1902 .. 4,291,317 
1894 . ... 8-17,G97 5~-1,049 1 li3'0 1903 . . .. 3,198,581 
1895 .... 1,578,275 1,030,29!! li5'28 1 

I 

V::tlue. 

s 
2,1-!9,503 
3,323,395 
2,593,!129 
2,032,658 
2, 740,362 
3,265,3541 
2,238,3511 
1,709,_642 

Average 
Price 

per 
ounce. 

Cts. 
67 •06 
59•7!J 
58"26 
59 •58 
61 •33 
58•95 
52'16 
53 ' -15 

---------- - ----
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TABLE 13. 

Pmwrous ME'OL~. 

StLVIlH.-Pnonum:ro:< BY PnovJXCES. 

QUEBEC. 
BlllTI~H 

COLUMBIA. 

119s 

YUKON TEHll!TOllY. 

---------- ---- - -- -------
~ 

I_ b _l~unc~~ Val:_ Ounces: Val~~ ·-0 -m-lc_e_•· __ v_a_lu_e. _ -0-un-ce_s. _ __ v_a~'-'e_. 

I ' 
I I 

1887 . . ' 
1 1888 . · f 1889 .. 
I 1890 .. 
I 1891.. 

18!12. 
' 1893 .. 

1894 .. 
18!15 . 
1896 . 

i 1897 . . 
1 18!J8 .. 

18!19 .. 
I 1900 .. 
I 1()01 . 
1 uJoz . . 

1 90:~. 

190,4!)51 
208,064 
181,600 
158,715 
225,633 
41,581 

5,000 
85,000 

202,000 
161,650 
151,400 
145,000 
17,777 

B 
186,304 
105,580 
169,986 
166,016 
222,926 
3G,4t5 
8,68() 

2,990 
40,521 

120,3521 
oo,Hol 
80,2501 
75,6:~2 
9,502 

146,898 
149,388 
148,517 
171,545 
185,584 
191 910 ' 
... : ... 1 

101,3181 
81,75n 
70,000 
80,4751 
74,9:12 
40,231 
58,400 
41,459 
42, 500 
28,600 

143,666 17,6!.10 17,301 ......... . . 
140,425 70,780 'j 4, 093 . . . .. . .. . 
139,0121 53,1!12 49,787 .. .... . . . 
1'i!J,436 1?,4271 7~,66~ ....... .. 
183,357 3,306 -\266 . . ... • . . 
1G8, 113 77,160 67,592 .... . .. . . 
126,43!) ........ ·I 195,ooo . ... . ... . 

63,830 7-!6,37!! 470,219 . . .. . .. .. 
53,369 1,406,5221 976,930 . . . . . . 
46,!)42 3,135,343 2,102,5ti1 f ..... . . . 
4s,n6 5, ,n2,9n 3,272,2B!J ...... . . 

1 

... . 

43,6~5 ~,292,401 ; 2,QQ0,!53, .......... : :. .. .. 
23,010 2,!J39, 413 1 1,1Dl,.~02 230,0001 13 ,,034 
35,817 3,058,175 2,427,5481 200,0001 177,851 
24,-140 5,151,333 3,03G,711 HJ5,0001 114,953 
22,163 3,91'i,H17 2,043,5S6 185,900 !JG,965 
15,287. 2,091>,204] 1,601,4711 156,000 83,382 

The greater part of the silver produced since 1894 has been obtained 
from Briti~h Columbia, the proportion in 1903 being over ninety-three 
per cent. 

The output from the province of Quebec is represented by the small 
amount contained in the pyrites ore mined in the vicinity of Capelton, 
in t he Eastern Townships. 

In Ontario the \Vest End Silver ~fountain mine has produced the 
greater part of the output for the past two m· three years, but a 
serious fire on the property interfered with the output in 1903. 

The production by districts in British Columbia is shown in the 
followi ng table:-

Pmwrous 
l\fETAL~. 

'ill'er. 



PRECIOGS 
METALS. 

Silver. 

Briti~h 
Columbia. 
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TABLE 14. 

Prmcrous METALS. 

SILVER :-BRI'r!SH COLUMBIA.-PR0Dl1C'l'ION BY DISTRIC'l'S. 

District. 

Cariboo ... . . . . . . ...... . 
Cassiar .... ... . .... . . 
Kootenay East-

F ort S teele division . . .. .. . . 
Other divisions . .. . ....... , 

Kootenay \V est
Ainsworth division .. . . . 
Nelson 
Slocan 
Trail Creek " .. . .... . 
Other divi sions . .. .. .. . .. . 

Lillooet ..... . ......... . .. . . 
Yale-

Osoyoos di vision .. ...... . . . 
Yale ................ .. .. 

Coast and other districts .... . 

Totals . . . .. .. . . .. .. . 

1900. 

Ounces. 

960,411 
2,219 

352,167 
109,870 

2,121,176 
167,378 
96,416 

112,145 

36,393 

3,958,175 

1901. 

Ounces. 

82 

718,451 
34,181 

324,913 
377,167 

2,276,259 
970,461) 
133,774 

241,489 
74 

7-1,483 

5,151,333 

1902. 

Ounces. 

4 
224 

114,506 
27,918 

320,719 
273,870 

2,223,810 
373,101 
241,584 

219,7!)8 
542 

121,841 

3,917,917 

1903. 

Ounces. 

53 

28,537 
59,006 

108,678 
190,003 

1,466,931 
209,537 
392,354 

12 

320,749 
15 

220,329 

2,996,204 

NET PRODUCTION, PER SMELTER RETURNi:!, OF THE SLOCJIN MINES. 

Year. Ore 'l'ons 
2,000 lb. ' 

Silver 
oz. 

Lead , l lbs. 
Gold. 

oz. Values. 

~8~5 ... ~~-.-. .. --. -.-.. - ----;514 1,122,770 i !J,GGG,324 -(j-~,045,f.~~-
1R96. . .... . . .. ...... .. 16,56.'0 1 1,!154,258 I 18,17G,074 152 1,854,011 
1897.. . . . . . . . . . . . . . 33,567 3,641,287 3o, 101,705 I 193 3,280,686 
1898.. . . . . . . . . . . . . 30,691 3,068,648 27,063,595 60 2,619,852 
1899. ........ .. . . . . . 21,507 1,891,025 16,6G0,910 14 1, 740,372 
1900.. .... . . . . . . . . . . . 25,520 2,121,176 19,365,743 5 2.063,908 
1901.. . . . . . . . . . . . . . . 25,493 2,276,259 15,025,15!) 244 1,865,752 
1902 . . . . . .. . . . . . . . . . 21,153 2,223,810 13,651,144 353 1,608,827 
1903.... . . .. . . . . .. .. .. 12,412 1,466,931 9, 880,469 257 1,126,986 

Tota l . ........ ~6,417 19,766,164 160,1!16,723 1,284 , 17,205,994 

AYEHJIGE YIELD PER 1.'01'\. 

Y ear. Silver. L~ad . Values. 

1895 .. .. .. . .. . .. . . 118 · 0 oz. 50· 8£9 $109. !)O 

i~~t::: ·:: :: :::::::1 i&n :: ~n~ 10U~ 
1898. .. .. . .... .... . 100'0 " 44'1~ 85.36 
1899 ... . ... . .. . .. . . 87' 9 " 38' 7~ 80.92 
UIOO. .. .. .. . . . .. .. 83·1 " 37 9~ 80.87 
1901. . .. . .. . .. . . . 89•3 29 ' 5~ 73 .19 
1902.... ..... .. .. . .. . 101)'1 " 32'37

0 
76.06 

1903. .... ... ... . .. .. 118·2 .. 3u·s% 90·8o 

/

Average fornine years, ----- _____ 0 
_ _____ _ 

106,417 tons. . 100 · G oz. 40· 8% $ 87. GO 
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Calendar Year. 

1886 .. ...... . .. . . 
1887 . .. . .. . ...... ' 
1888 . . .... . ... . .. . 
1889 .. ... ... . . .. .. 
1890 .... . ....... . 
1891.. . ....... ... . 

1

18!12 .. . .. . ..... . . . 
1893 ......... .. 

I 189L .. . ... .. . .. 

S ECTION OF MINES 

TABLE 15. 

PRECIOUS ME'rALS. 

SrLVER.-ExPORTS OF OR;;. 

Valne. 

25,!157 
20(;,28~ 
219,008 
212,163 
204,142 
225,312 
56,688 

213,695 
359,731 

Calendar Year. 

189/i .. ' ..... . ' .. ' 
1896 ............ ' 
1897 ..... ...... . . 
1898 .. .... .. ' .. . . . 
1899 ... ' . ... . 
1900 .......... .. .. 
1901.. . .... ... .. . 
HJ02 ...... . . . ... . 
1!103 .. ' .. .. . .... " J 

PYRITES. 

Value. 

$ 9fl4,354 
2,'271,959 
3,576, 391 
2,902,277 
1,623,!)05 
2,341,872 1 
2,026,727 
1. 8~0.058 I 
1,989,474 

121 s 

The production of pyrites in 1903, rtached a total of 33,982 tons 
valued at $127,713, as compared with 35,616 tons valued at $138,939 

PPECIOUS 
METALS. 

S ilver. 

Briti sh 
Colmnbia. 

in 1902. Of the total output, about 26,481 tons was the product of PnmEs. 

the mines of the Eustis Mining Company, and the Nichols Chemical 
Company at Eustis and Sherbrooke in the Eastern Townships, 
province of Quebec. Two mines were operated in Ontario producing 
about 7,b01 tons of iron pyrites. The largest producer was the Madoc 
Mining Uo., in the township of Madoc, H astings county, while a small 
quantity wa~ shipped from the Helen Iron mine, .1\'Iichipicoten. 

TAB!,E 1. 

PrniTES. 

ANNUAL PHOIJUC'I' I ON. 

Calend:w Y ear. 

1886 .. . 
1887 ...... .... . . ....... 
1888 .. .. . . ....... . . ... 
1889 ...... . ... . . 
1890 ....... ... . 
1801. . .... . . .. . 
1892 .. . .... . . 
1893 . . .. . .. ....... 
1894 .... · · · · · · . ... .. . . .. 
1895 .. . . . . . . . . . . 
1896 .. .... . .. ..... .. . . .. 
Ul97 . . . · ········· · ·· · ·· · · 
1898 . . ....... .... ... 
1890 ...... . . . .. . . . .. . . .... 
1900 .. ..... ... . . . . . . . . ... 
1901. . . . . . . ...... .... . 
1902 .... . .. . . . . . . . . . . . . . . 
1903. 

! 

Tons. 
2,000 lb. 

42,!)0(; 
38,043 
(j;~,479 

72,225 
49,227 
67,731 
5!1,770 
58,5~2 
40,527 
34,1!18 
33,715 
38,910 
32,218 
27, 687 
40,031 
35,261 
35,616 
33,982 

V a! ne. 

s 
193,077 
171,194 
285,65G 
307,292 
123,067 
203,193 
179,310 
1 75,6~6 
121,581 
102,504 
101,155 
116,730 
128,872 
110,748 
155,164 
130,544 
138,939 
127,713 
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Imports. 
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TABLE 2. 

PYRITES. 

IMPORTS :-BJUMSTO~E A:-ID C~tu i•E ~ c LPH cn. 

Fiscal Year. • Pounck I Value. 

------·---- --------

1880. 1,715,4S!J 27,401 
1881. :!,118,720 33,!!66 
1882 .. 2,373,~21 ·1U,329 
1883. ··· · · · · ···· · · ·· · ··· · 2,3:Hl,%6 36,737 
1884 .. 2.Hl5,735 37,163 
1885 .... 2,248, \lSG 3i1,043 
1886. . . . . . .. ..... 2, ~22,0±:; 43,651 
1887. 3, 103,GH :;8, 750 
1&'<8. . . .. ... ........ 2,1!±8,812 25,318 
188!:1. 2,427,510 34,000 
18!:10 . 4,HU,7!J!l H,27G 
18!:11.. 3,001,748 4G,3fil 
1Sfl2. 4,713H,759 ti7,0!l5 
18!l3. . . . ........ 6,381,203 77,2lG 
1Sfl4 . 5,845,-163 G1,558 
1895 .. ..... . .. .. .. 4,!:100,225 5G,!l65 
18!:16. 6,!:134,190 G3,973 
1S!l7. 8,672, 751 87,719 
1898 . .. .... .... 38,021l, / H8 373,786 
1899. 24,51 (,026 2G5,7!lfl 
1900 . .. ···· · ··· · ··· · ···· 21,12t<,(;5G 215,433 
1901 .. 2~,856,651 270,G08 
1902 .. . ....... . . 24,1)40,735 325,307 
1903* . ... . . .. . ..... 24,412,737 2iifJ,123 

"Brimstone, crude, or in roll or flour., a1lCl sulphur ill 
roll or Hour. Duty free. 

SALT. 

The production and sales of salt in Ontario in HJ03, from the 
deposits in the counties of Essex, Larnbton, Middlesex, Huron and 
Bruce reached a total, according to returns from operators, of 62,-!52 
tons valued at $297,517, whilf> the <;tock on hand on December 31, 
amounted to about 6,472 tons. The value of the packages used was 
$99,397. The production in 1902 wa.s 64,456 tons, valued at $292,581, 
showing a decrease in quanti ty in 1903 of over 2,000 tons, but an 
increase in total value of $4,936. 

The output of sal t in 1903, was almost the same as in 1886, the 
first year in which statistics were collected by the Mines S€ction, 
when the production was 62,359 tons, and in only five years betwe.;n 
that date and the present time has ~he output been less than 50,000 
tons. 

Ontario is the only province at present producing salt. In 1896 a 
few tons were manufactu red at the south end of Lake 'Vinnipegosi", 
Manitoba, but the industry has not been followed up in this district. 
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, 
Small quantities of brine have occasionally been evaporated a t Plum- S ALT. 

weseep, N.B., and sold locally along the line of the Intercolonial Rail-
way, but these operations have apparently ceasf'd since 1898. 

The exports of salt, which are of small amount, are shown in Table 2. 
Tables 3 and 4 show the quantities and values of the salt imported. 
The value of the salt imported, on which a certain duty is levied, has 
ranged from $20,000 to $80,000 a year, the value in 1903 being 
$41,785. 

Salt imported from th€ United Kingdom or any BL"itish possession; 
or imported for the use of the sea or gulf fisheries, is free of duty, and 
a large proportion of the trade of eastern Canada is supplied with 
salt imported under this class. The quantity imported duty free in 
1903 was 116,354 tons valued at $361, 1.85. 

'L' ABLE 1. 

SALT, 

AXNUA I~ l'ROil UCTI ON . 

I_-_· ""'""'"' ;~, ~:_l __ v"'"":_ 
188li. G2,:l5!J 'i:227, 195 

1.887. . . ... . . . ... G<l,1/3 ltilq9-! 

188~. 5V,070 18.), 4611 

18S9 . ··· · · · · · · ·· · · ·· · 32,832 

I 
12G,5H 

1RUU. -1:1, /i\4 1!!8,8:)7 

1891 . 4\021 11jl,l7!J 

18U2 . 4:3,-!Sli 1G2,0-H 

1893. . · · · · · ·· ·· · u2,32-t 1!13,!1213 

1S9-! . . .. .... . . . . . 57,19!) 17>J,G87 

1895 . . ... .. . .. ... .. . .... 52, 37u lGU,4iJ5 

18!Jti . 43,900 1G!l, G!J3 

1897 . 51,3-lH 22?\, 730 

I 
1898. 57,142 2-!8,G3D 

1899 . G!J,:-!:39 25-!,390 

1900 . .. ........ ..... 02,055 279,458 

1901 .. . . . . . . ... ... . 50,428 262,328 

1902 . ... ti4,45G 2!)2,581 

1903 . .. ... . . .. . . .... ..... G2, -152 :!~)7 ,517 

Prcduction. 



HALT. 

Exports. 

m ports. 
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Fiscal Y ear. 

1880. 
1881. . ... . . . 
188:l ..... - • ... 
1883 . .. .... .. . 
188-1 . . . ... ... . 
1885 ..... .. . . 
1886 . . . . 
1887 . . ... .. . 
1888 ....... . . 
1889 . ... ... . 
1890... .. 
1891. .. : . .... . 

G EOL.:>GICAL SURVEY OF CANADA 

TABLE 2. 

SALT. 

ExPORTS. 

__ c_al.,_.nd_a_r_v_· e_a1_·. _j """h~ V•IM. 

1880 . ... . . . . .. .. . . ..... -167,641 $46,211 
1881. · ·· · · ···· · 343,208 44,1>27 
1882 . .. . . . . . .. . ... .... . 181,758 18,350 
1883 .... . . . . . . . . . . 199,733 19,492 
1884 .. . . . . . .. . ... . .. . . 167,029 15,291 
1885 ... . . . . . . . ... ... . 246,794 18,756 
1886 ... . . . . . . . . . . . . . . 224,943 16,886 
1887 . .. . . . . ... .... .. . . 154,045 11,526 
1888 . . .. 15,251 3,987 
1889 .. . .... . . ...... .. .. 8,557 2,390 
1890 . . .. . . ···· · ... 6,605 1,fi67 
1891. .. ... ... . .. . ... . .. 5,290 1,277 
1892 .. . ..... . . . .. .. 2,000 504 
1893 .... . . . .. 4,940 1,267 
189!. . . .. . · ··· · ·· · ··· 4,639 1,120 
1895 .... . . . ... . . . . . 4, 865 959 
1896 .. 3.8-12 899 
1897 . . 5; 383 1,193 
1898 ........ . . • .. . 

1 

5,202 1,252 
1899 . .... . . .. ... . .... 11,205 2,773 

37,653 8,997 1900 . .. . . 
1901 .. . .. . . . ... . .. . . ... 39,224 
1902 .. ... . ..... .. . . ... 9,331 

Pounds. 

1903 ..... ... 1,915,6-18 

TABLE 3. 
SALT. 

!MPOHTS : - S.UT PAYIJ\G DU'l'L 

P ounds. Value. 

s 3,91() 
6,355 

12,318 
36 223 
38:949 
31,726 
39,181 
35,670 
32,136 

Fiscal Y ear. 

1892 ..... . .. . . . 
1893. 
1894 ... .. .. .. 
1395 ..... .. .. . . 
1896 .. . ...... . . 
1897 ..... .. .. . 
1898 ......... . 
1899 .. ..... .. 
1900 . .. . .. . . . . 
1901 ... .. . . .. .. 

6,510 
3,798 

5,927 

Pounds. 

18, 648,191 
21, 377,339 
Hi, 867,825 

726,6-10 
2,588,465 
3,ti79,415 

12, 136,9f!S 
12,770,950 
10,397,761 
12,266,021 
10,413,258 
10,509,799 
11,190,088 1 
15,135,109 
15,140,827 

38,9681 57,549 
[ 9,311 

1!)02 . ... .. .. ... 

1 

8,498,404 
7,fi65,257 

11,911,766 
11,068,785 
11,781,453 
11,028,337 
11,625,688 
13,892,849 

Value. 

s 65,963 
79,838 
53,336 
29,881 
21,550 
33,470 
32,792 
32,839 
30,180 
34,087 
39,605 

I 
Duty. 

{

Salt, coars~, N .KS .. .. . . .. .. .. .. £c. per 100 lb. 8, 236,409 821,171 
2,153,317 5,893 UJ03 Salt, fine, m bu_lk . . . .. _. . . . . . . . . .. oc. , 

Salt, N.E.S., 111 bag,, barrels rn· 
other packages ... . . . . . .. .... . .. 7~c. " 4,164,967 14,721 

Total. . . . . . . . .. .. . . . ...... . .... . _ 14,554,693 41,785 
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TABLE 4. 

SALT. 

IMPORTS-SALT NOT PAYING Dm•Y. 

Fiscal Year. Pounds. Value. 
11 

Fiscal Year. 

I 
Pounds. Value. 

--- --. ----- - -- ------·- - -----
1880 .. . . .. .. 212,714,7-17 $400,167 1892 ..... .. .. 201,831,217 31-1,995 
1881. .. ' .. 231,640,610 I 488,278 1893 ......... 191,595,530 281, 462 
1882 . ..... .. 16G, 183,962 311,489 1894 196,G68,130 328,300 
1883 ......... 246,747,113 386,144 1895.' ....... 201,691,248 332, 711 
1884 . 225,3!)0,121 321,243 1896 ... . ... .. 205,005,100 338,888 
1885 .... ' .... 171,571, 20!1 255,719 . 1897 ........ . 215,844,484 312,117 
1886 ..... ... . 180,205,949 255,359 1898 ... .. . . .. 202,634,927 293,410 
1887 ... .. . ... 203,0-12,332 285,455 1899 ......... 183,046,365 267,520 
1888 ........ 184,166,986 220,f175 1900 ......... 193,554,550 2!15,253 
1889 .... .... . 180,847,ROO 253,009 UlOl. ........ 216,271,603 1 339,887 
1890 . . .. . .. .. 158,490,015 252.291 Hl02 ... 238,648,737 385,629 
1891.. .. . ... 195, 491,410 32(239 Hl03* .. .. ... . 232,708,675 361,185 

"Salt imported from the United Kingdom, or any British possession, or imported 
for the use of the se~t or gulf fish~ries. 

Following is a list of the chief producE>rs of salt in Ontario:--

SA Ill'. 

Imports. 

The Canadian Salt Company, Ltd., E . G. Henderson, vice-Pres., \Vindsor. Producer;;. 
::laginaw Lumber and Salt. Co....... . . . . . . . . .. ....... Sandwich. 
l\Iooretown Salt Co., Ltd ... . .. . . .. .............. .. . ... ... ... .. l\Iooretown. 
Carter & Kittermaster .. .. . . .. ..... . ......................... . 
Sarn i:t Salt Co. Ltd . .. . . .. . . . . . . . . . . .. . .. .. .. .. .. .. . Sarnia. 
Sarnia Bay Mills Co ..... . . . . ... ............ . ... . . " . . . . ... . 
Cleveland Lumber and Salt Co ...... . .. . . . ................... . 
E larton Salt Works Co. Ltd., C. V. Morris . . . .......... . ....... \Varwick. 
Parkhill Salt Co., A. K. Hodgins ...... ..... ..... . . ......... P:ukhill. 
Exeter Salt Works Co., J. B. Carling, Secy ..... . ...... .... ... . Exeter. 
Hensall Salt Works, Geo. McEwan .... . ... . ...... . ......... ... Hensall. 
Lake Hmon and Manitoba Milling Co., Ltd., P. A. l\IcGaw, 

Secy.... .. . .. . .. . . . . .. .. . .... .. .. .. . .. .. . .. .. . .. . ..... Goderich. 
R. & J. Ransford. . . . . . . .... . ..... . . . . . .. . ........ ... .. Clinton. 

Operating the following plants-
Coleman Salt 'Works ......... . ...... . .. ... . ... Seaforth. 
Stapleton Salt Works ......................... Clinton. 
North American Chemical Co . . .. .. .. . ....... . . Goderich. 
Goderich Salt ·works.. . .. ...... . . . ... ..... ... . 
Brussels Salt Works . . . . . . . . . .. .......... . . .... Brussels. 

Clinton Sal t Works, .Tohn McGarva ...... . . .. ...... . ........... Clinton. 
Maitland Salt Works, John S. Platt ..... ........ . ......... . .... . Goderich. 
The Grey, Young & Sparling Co. of Ont .. T,td., F. G. Sparling .... \Vingham. 
The Ontario People's Salt & Soda Co., Ltd., .Jno. Tolmie, Secy ... . Kincardine. 

SfRUCTURAL MATERIALS. 

Under this heading are comprised building stone, granites, marbles, 
slates, flagstones, cements, lime, etc., as well as the manufactures of 
clay which include building-bricks, tiles,. drain-pipes, earthenware and 
coarse pottery. 

Structural 
materials. 
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The industries based on the structural materials are so widespread 
and are canied on in so many di~erent places on various scales and 
often intermittently, that it is impossible to obtain anything like 
complete returns of quantity or value of products. The figures of 
production are, therefore, to be taken only as approximate. 

'l'ABLE 1. 

STRUCTUHAI, JVlATE IUAL~. 

A~KUAf, PRODUCTIO~ OF Bunmxa STONE. 

Calendar Year. Value. 

1886 .. . 
1887 .... . 
1888 . .. . 
188!1 .... ' 
1890 .. . 
18!11. . .. . 
1892 .... . .. ... .. .. ...... . 

S 642,50!1 
552,267 
641,712 
913,691 
964,783 
108,736 
609, 827 

1893.. .. .. . ...... .. 1,100,000 
1,200,000 
1,0!J3,000 
1,000,000 
l ,000,000 
1,300,000 
1,500,000 
1,520,000 
l,6fi0,000 
1,900,000 
1,97fi,OOO 

1804 ..... 
18!J5.. . ... . .. . . . .. . . .. ' . . . . . . 

~~~~: : : :.. .. . . . ... . .. . . .. . . ... , 
18()8.. .. ..... . 
1899 . . . . . ... . ...... . . 
1900 ..... ........ .. .. .... .... . 
1!101.. 
1902 ..... ' . ' . ... 
1903 . .. . 

'!'AB LE 2. 

Snn : c TUHAJ, i\lA'l'EHIALS. 

EXPORTS OF STONE AKIJ i\lA I\BLg, "\VROUG II'J' AND UN W!lO UGHT. 

Calt'ndar Year. 

1il!l0 ................ . ... · ... · . 
11'01.. ........... .. ... . . ... . 
18!12 ..... . . ...... ' .. . . .. . . .. . 
1893 . ' ..... .. ' ... ' ' .. '.'.' 
1S9-l.. . . . .. .. . .. . .. . .. .. . .. . 
1895 .......... .. .. . 
1896 .. .. . .... .. ...... .. ..... . 
l R97 .... . ....... ...... ....... . 
lil98 .... .. . .. . ...... . ...... . 
189!1 .. . .. . . . ....... .... . 

1 

1900 .. .. . ' ....... ........... .. 
1901.. .. . .. ............. .. . .. 
1902.. .. .. ...... . ........ 

1 
1903.. . .... . ..... ' . . 

"\Vrough t. U nwronght. 

$21,725 
13,398 

7,6!18 
9,102 

22,576 
8,587 
4,934 
9,415 
2,526 
5,0!)2 
5,933 
5,917 
8,632 
7,684 1 

$43,611 
46,162 
47,424 
12,532 
34,130 
51,616 
32,897 
42,034 
65,370 

101,931 
115,711 
157,73!) 
124,829 
46,295 
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TABI,E 3. 

STRGOT URAL ~IATEHIALS. 

!JIPORT~ OF BUILDING STOKE. 

--- ------------------------

Calencbr Year Value. Calendar Y<·ar. 
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Valtw. 

- --------- ----- 1----------- ------

1880 .. ' ............. . .. 
1881 .. .... . . ' .... .. . ... . 
1882 ... . . .. ........ . . ... . 
1883 ............... . . ... . 
188-! .. . ..... . . ... . . ... . . .. 

1 
1885 ........ .. .. . ....... . 
1886 .............. .... .. 
1887 .... . .... .. ... . 
1888 ... ... ... . .. 
188() ........ ' ... 
1890 .. . ..... . 
1891. ... .. 

1 

. 35,970 1892 ....... . . .... ... . .. . 
58, 14!:! 1893 ......... ... ... .. .. .. 
33,623 1894 . . ..... . ....... . 
35,061 1 1895.. . .. .. .. - .. .. . 
51,088 1896 .. 
30,491 1897 . . . 
41,675 I 1898 . .. ......... . 
51,368 1 1899 
86,373 1900 ........... . 

..... .. 1 

....... 

. . . . I 

'1:95,550 
56,510 
52,908 
44.282 
54,130 
38,714 
28,493 
4S,040 
64,533 
46,078 
!19,074 

100,314 1 1901 
132,155 1 1902 
170,890 

------- -----'-----' ------ ----------
( Flagston<·s, gran it" and rough frees tone, sand,tonc, and all 

1903 I bui lding stone, not hammered or chiselled. Duty 15 p.c.. $71.,202 I 
; Gran ite and frcestmws, dn·ssed ; all other building stone 
L clre,secl, except marble. Duty 20 p. c. . . ... ---~664 

1 

$87,866 I 

'.rAHLE 4. 

S·rHuuT unA r. ~1ATEHIAI.s. 

!JIPOR'l'~ OF lYIANUFAO'I' t:llllS OF :::\TOKE OR UHAKI'l'E, N.E.S. 
------------------------------------·-------

Fiscal Y "'"'· 

1880 .... . ... .. . .... . 
1881.... .. . . . . . . . .... . .. . 
1882 ...... .. .. . .. 
1883 ....... ..... .. ..... .. 
1884 . . . . .. . . .. .. .... . 
1885 ...... . .. 
1886 ............ . 
1887 ........ ....... .. 
1888 ........... .. .. .. 
1889..... .... .. .... . . ' 
1890. 
1891 .. .... . ........... ' 

Value. 

$29,408 1 36,877 
37,267 
45,636 I 
45,2!10 
39,867 
41,984 1 
41 ,82!1 
47,487 
61,341 1 

84,396 11 61,051 

Fiscal Y par. 

1892. 

i~~~: .. ::::-::::::J 
1895 . 
1896 .. : : : : : : : : : : : : : : : . .. 1 
1897 .................... ' 
1898. . ...... ...... .. 
1899 .. .. . . .............. I 
1900 ...... .. ......... .. 
1901 ..... ...... .... . . .. . 
1902 ............. . ... .. . . 

{

Granite-Sawn only . . . . . . . . . . Duty, 20 p.c. 
" Finished anrl polished .... . .. , . . . 35 p.c. 

1903 " Manufactures of N .O.P . . . . . . . . . . 35 p.c. 
Paving Llocks . .. ... . . . . . . . . . . . . . . . . . . 20 p.c. 
~fanufactnrPs of "tont-, N.O. P.... ... . .. . . . ... 30 p.c. 

Value. 

$3!l,479 
49,323 I 

49,510 
51,050 
51,499 
34,026 
41,240 
60,148 
57,039 
66,639 
72,397 

. 1,153 

52,763 

24,713 

~78,1329 

STllliC'l'URAL 
MA'.I'ERIAL~. 

Import.s. 



STHUC1'URAL 
MATERIALS. 

Marble. 

Imports. 
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TABLE 5. 
STRUC1'UR,\T, l\1A'l'ERLILS. 

ANNUAL PRODUC1'ION Oh' MAHBLE. 

Calendar Year. Tons. 

1886 ..................... ...... . .. . 
1887 ... . . ... . .. ...... . . . .. . .... . . . . 
1888 .. .. ... ... .. ..... . ... . .•........ 
1889 ...... . ..... .. ........ ... .. .. . 
1890 ..... .. .... .... ........... . .. 
1891 ........ . ................ . ... . 
1892 . ... .. .. . .... . .... ... .... . . . 
1893 .... . ......................... .. 
1894 . . .. . .............. ....... ..... .. 
1895 ........................... .. 
1896...... . .. ... . .... .. . . 
1897 to 1903 inclusive ........... .. .. . . 

TABLE 6. 

STHUCTUHAL MA'l'EHIALS. 

IMPOHTS OF l\1AH13LE. 

Fiscal Year. 

501 
242 
191 
83 

780 
240 
340 
590 

Nil. 
200 
224 

Nil. 

Value. 

$ll,900 
6,224 
3,100 

980 
10,776 J 

1,752 
3,600 
5,100 
Nil. 

2,000 
2,405 
~il. 

1880.. .. ...... ...... ........... . .................... . .. 
1R81. . . ...... ... .... . , ....... . ...... .... ... . . . .... . ..... . ... ... . 
1882 ...... ... ......... . ...................... . .. . .. .... .. 
188:l ............ .. .. . .. . . .. . ... . . ... . .... . . . . . ....... .. . .. . 
1884 .. ........ . ........... . ...... . ......... . ... .. ... . .... .. . . . 
1885.............. . .. . . . . . . . . . . . . . . .. . . . . . .... ... . . 
1886, . .. . . ... .... . . ... .. . . . . ..... . .................. . . . . . .. . 
1887. . . .. .. .. . . . . ..... . .................... ... . ......... .. ... . 
1888 .. . " . " .. .. .. .. . " . .. .. " .. .. .. .. . .. .. .. . .. . .. .. .. .. . .. . .. 
1889 ................................................ ..... ..... . 
1890 .... ... . ... ..... . ..... . .. . .... .......... ...... . . . . . ........ . .. . 
1891. .................... .. .. . .. ....... .. ..................... . 
1892 ... :..... ... . . . . .. . . .. . . . . .. .. .. . . . . . . . . ......... ... .... . 
1893 ... .. ....... .. ................. ... .................. . 
1894 .. . . . ........ .. .. . ... . ... . .. . . ..... .. . . . .... . ........ . 
1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . ... .. . ... . . . . . . .. . .. . .. . . 
1896 ... • ..... ... ... . . .. ..... .. .. . ..... . ... . ................. . . 
1897 . . . . . . . . . . . ... . .. .. ... . .... . . ....... .. .. . .. . . ... . 
1898 ................ . ...... . ... . .......................... . . . ... . 
189!1 .. .. ... . .. ..... .................. . ............ . 
1900 . . . . . . . . .... . . . .. .. ... . ...... . . ..... .. .. . .. ..... . . 
1901... . . ..... . . ...... ... ..... . ............. . ... .. .... . ... . 
1902..... . . . . . .. . .. . .... ....... ... . ... . . . . . .... .. .......... . 

( Marble and manufactures of :- I 
I Marble sawn only . . . . . . . . . . . . . . . . . . . . . . . . . .. 

1903 ~ Finished and polished ..... . ..... .... . .. · · · · · · 1 
I Rough, not hammered or chiselled . . .. ... . . ... . . 

1 l Manufactures of, N.O.P .................. . .. .. . 

Duty. 

20 ~ 
35 ~ 
15 ~ 
:!5 % 

Value. 

s 63,015 
85,977 

109,505 
128,520 
108,771 
102,835 
117,752 
104,250 

94,681 
118,421 

99,353 
107,661 
106,268 
96,177 
94,651 
83,422 
90,065 
77,150 
95,894 

101,879 
94,017 
96,159 

130,424 

'1)93,389 

8,232 
51,86t) 

Total, marble and manufactures of.. . . . . . . . . . . . . . . . 8153,481 
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'rABLE 7. 

STRCUTURA L :.\IA'l'ERIAJ.S. 

AxxL'AT~ PHODUCTIOX O<' G EB:\'l 'J'E. 
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S'J'RUC'l'URAL 
?liATEHTALS. 

----------- -----.,.-----Granite. 

~!eod"' Y oo•·· I To"":_ _: oloe. ~~Ie"d"'· Y ooe. i Too.':_ V"'""· 

1886. . . . . . . . . . . . 6,062 $63,30!) 1895. . ... . . .. . . . . 19,238 84,838 1 
1887... . . . . . . .. 21,217 142,506 1896 . . . .. . .. . . 18,717 106,70(1 
1888. . .. . . . . . . . . . 21,352 147,305 1897..... ... ... . 10,345 61,934 
1889 . . . . 10,197 79,624 1898 . . ..... . . . . . 23,897 81,073 
1890. .. . . 13,307 65,985 1899 .. .... .. ... . . 13,418 90,542 
1891 . ... . . . ... . .. 13,637 70,056 1HOO. . ........... .. . . . . . . . 80,000 
1892. . . . .. . .. .... 24,302 1 89,326 , 1901. ... . ..... . . . . . . . . . . . . . 155,000 
1893 . . .... .. . . . . 22,521 94,393 1902. . . .. . ..... .. 210,000 
1894 . . . . . . . . . . . . . 16,392 10!J,936 1903..... 200,000 

'J'ABLE 8. 

STRUC'l'UllAL NlA'l'El!lAT.S. 

Ax:<UAL PRODUC'l'IOX OF SLATE. 
--- --- ----;------;-

CalellC!nr Y ear. I T or>>. Value. 

1 188~-. -. . -. -. -.. -. . -.. -.. =~345 ~4,64;)-
i 1887 .. .. .. . ....... .. 1,357 8!J,OOO 

J 188il.. . ... .. . . . . . . . . . . .5,314 !J0,6S!J 

~ 188!J... .... . 6.!!35 ll!J,1GO 
i 
i 1890 ...... . .. .... . . . . . G,368 100,~50 
I 

: 18~ll ...... ...... .. .... . 

1 1892 ... . .. .... ... . ..... . 

1893 .... . . ... . .. .. .. . . . 
I 

1 1894 .... .. . ...... .. . 

I 18!15 . . .......... . . .. . . . 

189G. 

1891 .. 

1893 .. .. . .. 

lll9!) .. . . . 

1()00 .. 

1901 ... 

1()02 .. 

i 1!llJ::I . 

. .. .... . ! .. 

5,000 

5.180 

7,112 

715 

.. .... I 
---'----

16-s- 9 

G5,000 

G9,0i'O 

!J0.825 

15,550 

58, !lOO 

53, 3/0 

42.800 

40,791 

;)3, -106 

1:1,100 

9,980 

1!),200 

~.o4o I 

:-;!ate. 
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TAB LE: 9. 

Snu.:oTURAL MAn;RrAT.s. 

EXPOHTS OF Sr,A'rE. 

Calendo,t· Y eo,r . 

1884 ..... . .. . . 
1885 ...... ..... . 
1886 ....... .. 
1887 ..... ... . . 
1888 . ....... . . .. . 
1889 ....... . 
1890 ... .. 
1891 ... . .. .. .. . . . 
1892 ........... . 
1893 . . . ... .. .. .. 
1894 ... .... . ... . . 
1895 .. ......... . 
1896 .. . ... . . .. .. . 
1897 .. ....... .. .. 
1898 . .......... .. 
1899 ......... .. .. 
1900 .......... .. . 

Tons. 

539 
346 
34 
27 
22 
26 
12 
15 
87 

178 

1~~ 11 

301 
Nil. 
Nil. 
Nil. 
Nil. 

Value. 

$6,845 
5,274 

495 
373 
475 

3,303 
153 
195 

2,038 
3,168 
3,610 

574 i 
8,913 1• Nil. 
Nil. 
Nil. 
Nil. 

1901. . ... . . ..... . 
1902 .... . 
1903 .. . .. 

:::10~~- 1 16,750 

------------~----------------- ~ 
T ABLE 10. 

STHL'OTUBAL lHATEH !A I~S. 

I~rPORTS OF Sr.ATE. 
-----------------,--------------------.,----------, 

,.,,., y,.... v.,, . 11 ,.,"'., y,,.. I v.,, . 

- ----------1-----------. 
11>80.. . ........ . . . ....... $21,431 1892.. . . .. .. .. . . . . . . . $ )0,441 
1881. . .. .. .. . . .. .. .. .. . 22,184 1893.. . . . . . . .. . . .. .. .. . .. . 51, 179 
1882. . . . . . . . . . .. . . . - . . . . 24,54:1 1894. . . . . . . . . . . . . . . . . . . . . . 29,267 
1883......... . ............ 24,968 1895.............. . ....... 19,471 
1884. . . . . . . . . . . . . . . . . . . . . . 28,816 189(;. . . . . . . . . . . . . . . . . . . 24, 17(; 
1885.. .. ... .. .... . .. . .... 28,1(;9 1897... . . . . . . . . . . . . . .. . . . 21,615 
1886..... .. .. .... . 27,852 1898..... .. . .. .. . .. .. .. . 24,007 
1887...... .. .. . .. . .. .. . 27,845 18!l9.. . .. .. . .. .. .. 33,100 
1888...... ... .... .. .. .. .. 23,151 1900. ....... .. . .. .. .. .. . .. 53,707 
1889.. .. . . . . .. . . . .. .. . .. . . 41,370 1901.. 72,187 
1890. .. ..... .. .. . .. .... .. 22,871 i' I 1H02. . .. .. .. . .. .. .. . 72,601 
1891.. ........ . . .. ........ 46,104 

I 
Dut~-- I 

( Slo,te and manufactures of-- I 
I Mantels . . . . . . . . . . . . . . . .. .. . . . .. . 30 % not!".. .. . .. 

1 Roofing slate . . ... .. . . . .. . . . ... . .. . . . .. 25 % I 
l over 75c . __ 
I per square! $-!-!,u /3 

I 

School writing slates ... . . . . . . .. . ..... 25 ~ 

1

. 18,588 
Slate pencils. . . . . . . . . . . . . . . . . . . . . 25 ~ 5,571 

l Slate of all kinds artd manufactures of, N.E.S 30 % 15 705 

Total..... . . . . . . . . . . . .. . . . . . . . ... : .1 $84:437 

1903 

I 
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TABLE 11. 

STRt:CTt:RAL MA'rE~rAr.s . 

AKKVAL PRODVCTIOK OF Fr.AGS'l'ON~. 

Calendar Y en.r. 

. I 
1886 ... .. . ... ... I 
1887. .. . . . ... · I 
1888 .. ..... . .... I 
1889 ...... . .. .. . 
1890 .. .. ........ . 
1891. .......... . 
1892 ... .... ..... . 
1893 . . . . . ....... . 
1894 .. . . .. .. . . . .. 
1895 .. . ........ . 
1896 ........... .. 
1897 . . . .... .. .. .. 

Qmmtity, 
Sq. ft. 

70,000 
116,000 
64,800 
14,000 
17,865 
27,300 
13,700 
40,500 I 

152,700 
80,005 

.......... , 
189ti. . ..... . ....... . 

1 

1899.. . . . .. . .. 
1900 ...... . .. .. ... .. .... .. 

~~~: : : : : : : : : :. : ·1· · · s7:soo ·[ 
1903.... .. . . .. . 79,200 

TABLE 12. 

STRUCl'URAr. l\IAn:RIALS. 

hrroRTS OF Fr.AGSTOKE. 

Value. 

$ 7,875 
11,600 
6,580 
1,400 
1,643 
2,721 I 1,869 
3,487 
5,298 
6,687 
6,710 
7,190 
4,250 
7,600 
5,250 
4,575 
7,760 
6,688 

131 s 

- - -----·------- ---; 

Fiscal Year. Tons. 

1881... . ... . .. . . 23 
1882. . .. . . 90 
1883 ........ . . . . 10 
1884 ... . . 137 
1885 .. .. .. .. . 205 1 
1886 ............ 1,602 
1887 ..... .. . .. . 

1 

1,316 
1888. .. .. .. . .. 2,642 
1889 ... . ... ...... 1,669 
1890.. .. .. . .. 5,1365 
1891. .. .. ....... . 

1 

3, 770 ! 

Value. 

$ 241 
848 
99 

1,158 
1,756 
9,443 

10,966 
21,077 
15,451 
48,9!i5 
36,348 
15,048 

Fiscal Y ear. 

1893 .. 
1894 . ....... .. . .. 
1895 ...... . .... . 
1896. . .. J 

1897 ............ 
1 1898... .. . .. 

18!l!l . ... .. .. .. . · [ 
1900 . .. ..... .. .. 
1901. . . .... . . 
*190~ .. . .. ·

1 1903. 
1892.. ..... .. . . 1,571 I 

---~--~~---

Tons. 

884 
218 
15 

Nil. 
13 

587 
Nil. 

9 
H 
23~ 

Kil. 

* F lagstones rlressed. D uty, 20 fo · (See t11ble 3). 

Yalue. 

8,500 
2,429 

84 
Nil. 1 
227 

1.540 
Nil. 

63 
116 

1,231 
Kil. 

STR'l'CTURAL 
:MATERIALS, . 

Flagstones. 

Cement. -The production of cement in Canada in 1903, both natural Cement. 

rock and Portland, amounted to a total of 719,993 barrels valued at 
$1,2 ~5, 2 47 as compared with 722, 525 barrels valued at $1,127,550 in 
1902 and 450,394 barrels valued at $660,030 in 1901. The above 
figures represent actual sales and shipments. The decrease in t he 
total sales in 1903 as compared with 190 3 was, 2,532 barrels, while-
t he total value increased $ \:!'7 ,69 7. There was an actual increase in 

1 6-s-9~ 
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the sales of Portland cement of :33,14 7 barrels, though this was more 
than counterbalanr:ed by a decrertse in the sales of natural L'ock cement· 
of 35,679 barrels. Stocks in manufacturers hands on December 3i 
1903, were 154,386 barrels. 

TAB LE 13. 

S'l'HUC'l' UR.~ I . MATE RI.HS. 

AN:<UAL PRODt:CTJON Ob' CEIJ EN'l'. 

Calendar Y ear. Barrels. I V alue. I : alendar Year. - Ba:~e~,~~-~a~= -1 
1887 . . ... ... . . 
1888 ..... . .. .. . 
1889 .. . ... . ' .... . 
1890 ........... . 
1891. ..... . . . . . . 

69,843 
50,668 
90,474 

102,216 
93,473 

$ 81,90U 
35,593 
69,7!)0 
92,405 

108,561 

1892 ........ . . .. 
1893 . .......... .. 

1895 ..... . . .... . . 
189fL .. .... .. .. 

ll.7,408 
158,597 
108,142 
128,294 
149,090 

'3147,663 
1!)4,015 
144,637 
173,675 
201,651 

1

1894 ... .. .. . .... . 

--~-----.-------
Barrels. Value. 

1897 JNatural .... .. ............... 85,450 s 65,893 I 205,213 $275,273 l Portland ......... , . . . . .. . . 119,763 209,380 f 
1898 {Natural ........ • • • • • ' 0 • ' 87,125 73,412 } 250,209 3!)7,580 Portland ...... .. .... . .... . .. . 163,084 324,168 

1899 {Na~ural. .... . . ... . .... ... . .. 141,387 119,308 } 3!)6,753 633,291 Pmtla.nd ....... . ......... . ... 255,366 513,983 

1900 fNatural. .... . . .. . ........ . 125,428 99,994 } 417,352 662,910 lPortland.. . ... . . . . . .. . . .. 292,124 562,916 

1901 {Natural. .. . ...... . .. .. . . . . . 133,328 94,415 } 4:30,394 660,030 Portland .. . . . :317,066 565,615 

1!)02 JNatural. .......... : . : : : .: : :: 127,931 98,!)32 } 722,525 1,127,550 lPortland ....... . ... . .. . ...... :'594,594 1,028,618 

1903 (Natural. ......... .... .. ... ... 92,252 I 74,655 I 719,!)!)3 1,225,247 \Portland ... ..... . ... . . . . . .... G27, 741 1,150,592 f I 
Natuml ?'ock cement was made by four firms in Ontario and one in 

Manitoba, and the production in 1903 was as follows:-

Total sales during the year, 92,252 brh.<. valued at $7 4,655. 
Total manufactures during the year, 96,152 barn·ls. 
Stock in manufacturers hanJs 1st Jan., HJ03, 23,000 barrels. 

" " 31st Dec., 1903, 26,000 " 
Wages paid, $25,050; men employed, 88. 

The prices realized at the works were from 75 to 85 cents per bane 
of 240 lb. net, in Ontario, while in Manitoba about !$ 1.90 was obtained 
pet· barrel of 300 lb. 

Following is a list of producing firms:-
Hamilton Cement Works, H<trnilton, Ont. 
Queenston, Cement Works, Queenston, Ont. 
Battle's Thorald Cement 'Vol'ks, Thora.ld, Ont. 
The Toronto Lime Company, Toronto, Ont. 
The JUanitoba Union 1\Iining Co., L td., vVinnipeg, Ont. 
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The total capacity of the wol'ks of the above companie~ is about· 965 ~.;rRuCTURA'I 
m .ATRRIAJ,S. 

banels per day, or 289,500 barrels per year of 300 days. The plants 
were operated to less than one half of their capacity. . Cement. 

Portland cement was made by nine companies, one in Quebec and 
eight in Ontario, and the total production for 1903 was as follows :

Total sales during the year, 62i,74l barrels valued at $ 1,150,592. 
Total manufactured during the year, 714,136 barrels. 
Stock in manufacturers hands 1st Jan. 1903, 41,991 barrels. 

" " · 31st Dec. 1903, 128,386 " 
Wages paid, $394,33:l ; men employed, 625. 
The prices realized at the works ranged from $1.65 to $1.98 per 

·barrel of 350 lb. net. 
The total capacity of the nine w01·ks in opemtion during the year 

was about 4,650 batTels per day or 1,395,000 banels per year of 300 
days. A number of the plants were opeeated for a poetion of the year 
only. 

The imports of Portland cement were, for the year, 2,316,853 cwt., 
valued at $868,131. This represents about 579,213 barrels of 400 lb. 

Adding the imports to the sales we have an estimated consumption 
.of Portland cement in Canada, in 1903, of 1,206,954 barrels as com
pared with 1,087,498 in 1902. 

Following is an est.imate of the consumption of Poz·tland cement in 
.Canada for the past seven years :-

Canadian. Imported. Tota l. 

189i. . ' " . .. . " ' ... " 
1898 . .. " .... ' ... .... . . 
1899. " " . " . .. " . " " 
1900. " .. "" " " . " " 
1901 .. " " . " .. " . " .. 
1902. """ . .. .. .. " 
1903 ... . . . ' ... .. .... . . . 

Barrels. 

119,763 
163,084 
225,366 
292,124 
317,066 
594,594 
627,741 

Barrels. 

210,871 
268,264 
325,106 
325,340 
403,108 
492,904 
579,213 

Barrels. 

330,634 
431,34& 
550,472 
617,464 
720,174 

1,087,498 
1,206,954 

Following is a list of Poz·tland cement companies :-
()ompanies producing cement in 1903-

Crescent Cement Works, Longue Pointe, Que. 
Canadian Portland Cement Co., Deseronto, Ont. 
Lakefield Portland Cement Co., Lakefield, Ont. 
Imperial Cement Co., Ltd., Owen Sound, Ont. 
Owen Sound Portland Cement Co., Ltd., Owen Sound, Ont. 
Grey and Bruce Portland Cement Co., Ltd., Owen Sound, Ont . 
.Sun Portland Cement Co., Ltd.,· Owen Sound, Ont. 
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Hanover Portland Cement Co., Ltd., Hanover, Ont. 
National Portland Cement Co., Toronto and Durham, Ont. 

Companies with works completed or in process of erection and com-
panies proposing to erect plants-

International Portland Cement Co., Toronto, Ont., and Hull, Que. 
Colonial Portland Cement Co., \Viarton, Ont. 
Belleville Portland Cement Co., Belleville, Ont. 
Raven Lake Portland Cement Co., •roronto and Victoria Road, Ont. 
Ontario Portland Cement Co., Brantford, Ont. 
Superior Portland Cement Co., Orangeville, Ont. 
St. 1\iary's Portland Cement Co., Orangeville, Ont. 
Standard Portland Cement Co., Toronto, Ont. 
Royal Cement Co. , Montreal, Que. 
·w estern Portland Cement Co. , \Vinnipeg, 1\'Ian. 
Manitoba Portland Cement Co., \Vinnipeg, Man. 

'rABI.E 14. 

~·rHUO'.I'U H.H l\lA'l'ER IA I.S. 

ExPORTs Ol' CElJENT. 

Calendar Y ear. 

1891. . . 

1892 . .. .. . 

189:1 ........ ... . .. . 

1894 .... . 

1895 " " 

1896 .... 

189'i " " . " " " . " 

1898 .. ". " ... . 

11;99" .. .. " . " 

1900 .. . 

1901.." . . " 

1902 

1903. 

Value. 

$ 2,881 

. 938 

1,172 

·H>2 

!!37 

1,328 

644 

2,117 

2,733 

3, 296 

1,514 

2,267 

2,S51 



IKGJ.LL. j 

:Fiscal Year. 

1880 . .. .... . ... . 
1sgl. ...... . . . . 
1882 . ...... .... . 
1883 ... .. .. . . 
1sg4.. . . . . .. . 
1885 . . ... . ... . . 
1886 .. . 
1887 . ..... . . . . . . 
1888 .. . . . ... . 
1889 .... . . . . ... . 
1890 ... .... . ..• 
18!!1. . ..... . . ... . 

, ECTIO~ OF m:o<ES 

TABLE 15. 

S'IRUC'J'UHAL l\L\'I'ER1AL8. 

lMPOT:'l'S OF CE)JEX'I' 1:-1 Bt:LK OR BAGS. 

Bushels. 

65 
5i9 
386 

1,759 
4,626 
4,598 
6,808 
5,421 

23,919 
32,818 
21,055 
11,281 

Value. Fiscal Year. 

28 ,. 1892 . . . ...... • . 
298 1893 .. .. . .. . . . . 
86 : 1894 ..... .... ... . 

548 1895 ..... . .. . . . . 
1,236 1896 .......... . . 
1,315 1897 ...... . . .... . 
1,851 1898 .... . ... . . .. . 
1,419 1899 ..... . ...... . 
5,787 1900 ... ... ..... . 

10,668 1901. .. .. . . . . . . 
5,443 1902 . .. ... .. - - .. -
2,890 1903'' .. 

Bushels. 

14,351 
12,534 
9,02i 

·•cement, ~.K S., and manufactures of cement, Duty 20 per cent. 

TABLE 16. 

STRUCTU ILH l\IA'fERIAl.S. 

l~.rPOR'l'S OF HYDRAULIC CEME:-1'!'. 

Fiscal Y ear. Barrels. 

! 1880.' ... . . ..... .. . ... .. ... .... . . . .. . . ...... .. ..... . .. .. . . 10,034 

I i~~~: : : : ::: : . : :: : : : : : : : : : : : : : : :-: : : · : :: : : : . : : : · : : : : : : :: : : 
1883 .. .. .... .. .. .. .. . . . .. .. . ... . .. . ............. . 

7,812 
l1,945 
11,659 

188-l ...... . . .. . . - . . .......... ..... • . .... . . .... . . - ...... . . 8,606 
1885 .. .... ..... . . . ...... - . ... ... - . . .. . ..... - .. - . . .. ..... - 5, 613 
1886 . .. - ... -. - ... - ... ....... - . . . . .. . .. . . ..... -....... . . . 6,164 
1887 . .... .. .. ... . ..... . .... . - . .. . . . .. ...... . . . -.-- ... .. - . 6,160 
1888 .... . . .. . . . .. .. ..... . .. . - ... .... . . .. .. ... ... .. .. . ... . 5,636 
18R9 .. .. . . . . .. .. . . .. .. ....... . . .. . . . .. .............. . .. . 5,835 
189J .... .. ... - ...... . - .. .. . . . . . - . .. .... ... . . .... . - ... . . 5,440 
1891 . ... .. . .. ..... ... .... .. . ... .. ... -- . . - . .. . . ..... . .. . 3,515 
1892 .. . - .. . .. . . .. . ... . . .... ..... - - .. . .. . .. . . .. .... .. .. . 2,214 
1893 .. . ..... . . .... . . .................... . ... : ... . . .. . .. . . 4,896 
1894 .... - .... - . - . . .. . . .. ...... . - .... . . . .. .......... . ... . . 1,054 
1895 . . . - . .. . .. ... .. .•..... .... .. . . - . . . . . ... - .. ..... . . 5,333 
1896 . . . . - . . ..... .. .. . - . ..................... . . ... . . . .• . 5,688 
·1897.. . .. . .. . .... .... ......................... . 2,494 

Cwt. 

1898 ....... . . . . . . . .. •.... - . .. .. - .... - - ... . - . .... ...... . .. . 16,033 
1899 . ... . ...... ..... . . ......... . .. - . .......... . .......... . 1,678 
1900 . . .. . • ... . ... . .. . - .... . ... ... ........ . . . .. . . : .. . . . . . . 10,418 
Ul01 . .. . . .. . . .. .. ....... . ... . .......... . ..... . ... . .. . . 17,784 
1902 . . . . . . ............... . . . -- . ... . . .. . . . .......... . . 29,585 
1903 (Cement hydraulic or waterlime)'' . . .. .... ..... ... .. . . . 13,690 

135 s 

Value. 

$3.394 
2,909 
2,618 
2,112 
3,6i2 
4,:n8 
3,263 
8,929 

10,452 
4,890 

12,234 
16,281 

Valne. 

~ 10,306 
7,821 

13,410 
13,755 

fl,514 
5,396 
6,028 
8,784 
7,522 
7,467 
9,048 
6,152 
2,782 
8, 060 

985 
7,001 
8,948 
3,!!37 

7,097 
694 

4, 711 
6,865 

17,755 
6,333 

-- ____ , ___ _ 
·>Duty, 12~c. per 100 lb. 

STRUCTURAL 
.:'.L~TERlALS. 

Cement. 



SmGCTURA!. 
MATERI AT.S. 

Cement. 

L ime. 

136 s GEOLOGICAL SURVEY m• CANADA 

'l'AB!.E 17. 
tiTHUCTGHAL l\IATElUALS. 

lMPOHTS OF POH'l'lu\ ND CIDJF.KT. 

------------- ------1 

]fi,cal Year. Barrels. I Value. l•'iscal Year. Ban els. l Value. 

------- ------ ·------ ----~---

1880 .. . . . . . . . . $ 55,774 1893 . . . . . . . . . . . 229,492 I :':16,179 
1881. ... . . . . . . . . . . . . . . . . . . 45,646 1894. . . . . . . . . . . . . 224,150 280,841 
1882. . ... . . . . . . . . . . . . . . . . . 66,579 . 1895 . . . . .. .. . .. . . 196,281 242, 813 
1883.... . . . . . .. . 102,537 1 18!16... . ... . .. .. . 204,407 242,409 
1884. . . . . . . . . . . 102,857 1 18!)7.... . ...... . 210,871 252,587 
1885....... ..... . 111,521 Cwt. 
1886 .. .... . ... . ... . ..... · I 120,3HS 18!18. . ..... . ... 

1
1,073,058 355,264 

1887 102,750 148,054 18!!0 . ....... . . . . 1,300,424 467,994 
1888.. . . . . . . . . . . . 122,402 177,158 1900 . . . . . . . . . . . . 1,301,361 498,607 
1889 . . . . . . . . . . . . 122,273 170,406 1901.... . . . . . . . . . 1.612,432 654,595 
1890 . . . . . . . .. .. . 192,322 313,572 1902. . . . . . . . . . . . . 1,971,616 833,657 1 
1891 . . . . . . . . . . . 183,728 304,648 1903 (Portland)*. 2,316,853 868,131 
1892. . . . . . . . . . 187,233 281,553 

* Duty, 12~c. per lOO lb. 
'l'ADL~~ 18. 

STHUCTURA f~ MATERIALS. 

PRODGCTlON OF ROOFIKG CEMEKT. 

Calendar Year. I Tons. Value. 

I . 
---------~----~---

1890. . . . . . . . . .. . ... . . . ..... ·I 1,111 1~ s 6,502 
1891.. . . . . . . . . . .. . ....... ' 1,020 4,810 
1892 . . . . . . ...... . ... 1 8oo 12,ooo 
1893. . . . . . . . . . . . . . . 951 5,441 
1894 ... ... . . ... . .. ........ . .. 815 3,978 
1895.... . . . . . . . . . 3,153 
1896. . 86 430 
1897 to 1903 inclusive. Nil: Nil. 

TABLE 1!!. 

STilGUTliRAT~ lVIATEmAr.s. 

AK:>UAT~ PnoDUCTTOK OF L u JR. 

Calendar Year. Value. Calendar Year. Value. 

1886 .. .. . . . . . ..... $283,755 1895 estimated .... . . ..... 700,000 
1887 ....... ... . .... 3fl4,8!'i9 1896 ········ ·· ··· 650,000 
1888 . ... .. . . . . . . . . 339,051 1897 . . . . . . .... 650,000 
1889 .. . . .... .. . . ....... 362,848 1808 . . .. .... .. .. 650,000 
1890 .. .. .. .... .. ........ . 412,308 18!1!) ····· · · · . .. . 800,000 
1891 . . ..... . . ... 251,215 1900 . .... .... . ... 800,000 
1892 ..... . . .. . .. . .... ... 411,270 1901 . .. . ... .. . . . 830,000 

I 
1893 estimated. : ... .. .. . . 900,000 190,! ..... ... ..... ! 892,000 
189-1 ..... ...... . !lOO,OOO Ul03 ..... .. .... 900,000 
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TABLE 20. 

STHt:CTl: RAL 1\iA·n~r.IALS . 

F.xi'OHTS OI•' Lnlli:. 

Caleuda~·~em·. ----;'tlue. -~ 
______ ____ ! 

1891 ........ . . ..... . . . . . . . $119,853 
1892 ........ . . ..... .. . . . . . 

i~~~::::::: ·::: ·:::: ·:. ·: ·1 

121,5:15 
86,623 
83,670 
71,'197 
70,820 
53, 177 
4!l,594 
73,565 
80,852 
99,194 

1895 .... .. . ........ . . .... . 
1896 .......... . ..... . .. . . 
1897 ... . • . . .... . .. . .. . . . 
1898 . .. . .. . ..... . . .. .. . . 
18!19 ......... ... .. . .. . . 
1900 ... .. ..... ... ... . 
1901. .. ... .. .. . . . . . . . .. .. . 
1902. . ............ . . . 
1903 ........ . ... . .. .. . . . 

TAilLE 21. 

116,009 
131,412 

STHCCTCRAL 1\lA'l'EH IAI.S. 

Fiscal Y eM. 

1880 . ...... .. .... • .. ....... . . 
1881. ... . . ... .... . . 
1'882 . . . .. . .. . .. . . . ....... . 
1883 .. . .. . . 
188-t.. . ..... . .. . . . . . . . 
1885 . . . . . . . . . .......... . 
1886 .......... . . . . . 
1887 . ...... ,. .. . ... .. ..... . 
1888 ... ... . .. . ... .. . . ...... . . 
1889 ... . .. . .... . ... . ... . ... . 
1890 ....... .. . .. .... . .•... 
1891. .... . ... .. .. . . . .. . . . . 
18!l2 . .. . ..... . . . . . . ... ... .. . 
1893 .....•... . ... . . .. . .. . 
1894 . .. .. ... ... . . . . .... . .. . . 
1895 . . .. . . . ... . ... . . . . ..... .. 
1896.. ... .. . . . . . . .. . . . . . .. . 
1897 .. . . . .... . . ... . 
1898 . ... . .. . .. . ......... . . 
1H99 ...... . ....... .. ... . . . . . 
1900 . . . . . . . ...... . 
1901. .. . . . ......... . 
1!l02 
190:~ . . . Duty, 20 p.c-. 

B~trrels . 

6,100 
5,796 
5,064 
7,623 

10,804 
12,072 
11,(121 
10,835 
10,142 
13,079 
8,149 
6,259 
6,132 
6,879 
6,766 

12,008 
10,239 
16,108 
12,850 
15, 720 
12,865 
1!l,657 
24,602 
31,108 

8 6,013 
4,177 
5,365 
9,224 

11,200 
11,503 
!l,347 
8,524 
7,537 1 
9,:163 
5,360 
4,273 
4,241 
4,917 
4,907 
5,743 
7,331 

10,529 
9,002 

11,124 
11,211 
14,534 
17,584 
22,470 
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TA I3LE 22. 

STRUC'l'URAL MATEIUAJ.S. 

.A.N:-IUAL PRODUC'l'I0:-1 Ol' Bu u.m:-~ G BnrcKs. 

Calendar Year. 

1886 .... .. . . . . .. .. . . . .. . ... . . . ... . 
1887 . . - . . . - . . -- .. . .. .. --- .. ---- . . . -
1888 ... . . .. . -- ... - . .. . - - .. - ... . .. .... -
1889 .. -- -- - .. ..... -- ... -- . .. ..... -- --
1890 - -- ----- - -- - --------· --
1891 ... - . .. - .. - . ... . .. . . .. . .... . ... . 
1892.--.-- .. .... -- -- ... --- . . . - ... -
1893 . ... ... -- .. ... . -.-- .. .. .. -
1894 ... ---- -- .. .. ... .. .. . . -------- -
1895 . . - . . - -- - - -- . ... - - - . -- - - -- - . -- .... 
1896 .... .. -- ... .. . ...... -------.- . -. - -

i~~~: ::::: : ::: : : : : :: : ::: - ·:: :::: :::: :: I 
189!! ... .. - . . ... - .- . - ... . -.-- . . . - . . - .. 
1900 .... . .. . . ....... . . .... . . . . .. . . . . . 
1901. .. . . . ... .. ... ... . . . ... .. .. . . . . . . 
1902 ........... ........ ..... .. .. .. 
1903 .. .. ..... ...... ... .... - .. . - . . .. . 

TABLE 23. 

STR UC'l'UR.U ::\1A'l'ElllAL~ . 

EXPORTS OF BRICKS. 

Value. 

$ 873, il00 
~86,689 

1,036,746 
1,273,88-1 
1,266,982 
1,061,536 
1,251,934 
1,800,000 
1,800,000 
1,670,000 
1,600,000 
1,600,000 
1,900,000 
2,195,000 
2,275,000 
2,400,000 
2,593,000 
2,832,000 

Calendar Year. M. I Value. 

---------~---

18()1 __ .... - .. ---- .. . -- - .. -- . 246 $ 1,163 

1892 . . . . 

1893 . -

189-1 ... -- . -- .. - ... -- -- . . - . -- . 

1895 --. 

18!J6 . 

189i.. -- .. .. .. .. -- - . .. . -- --

1898 -- . - . -- .. . -- .. - .. .. -- -- I 
I 

1899 .... ... - . 

1900 . 

1901 .. -

HJ02 . . __ _ 

' • •• •••• •• •• •• •• • 1 

I 

-! 

1903 .... .. .. .. . 
.I 

I 

1,963 12,192 

6,073 44,110 

1,090 1 7,405 

1,655 8,665 

983 5,678 

573 2,67!! 

65 442 

172 1,351 

546 4,528 

6+6 5,1 89 

2,110 12,786 

891 5,699 
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TABLE 24. 

STHUCTURAL MATERIALS. 

IMPORTS Ol' BUILDJ:-;G BRICK. 

i 
I 

:Fiscal Year. I 

I 
Value. 

,----- ---- - - ·--
! 

j }~~?::···:~: : : : :: : ::.::::: : 
1882 . . ... . ...... . . .. . . . .. . 
1883 ....... . . . . ........ . 
1884 . . . . . ....... .. .... . .. . 
1885 ........... . .......... . 
1886. . . . . . . . . . . . . . . . . .. . 
1887 ......... . . . .. . .. .... . . 
1888 . .. ............ . 
1889 ..... .. ...... .... .. .. . 
18!l0 ... ... ..... . .. .... . 
1891. .... .. . .. . .. . . . . . . . 
1892 ............ .. ... ... . 
1893 .... . ..... .. 
1894 . ... . .... . .. . .. ... .. 
18!l5 ... ..... .. ...... . .... . 
1896 .... .... ..... .. . .. . 
1897 .... . . .... .. ... ... . 
1898 ... .............. .. . 
1899 .. ........... ..... .. 
1900 . ... .. ..... ....... .. . 
1901 .... . .. . .. . ........ . 
1902 ...... .. . ... . .. ... . .. . 
1903 . .. . . ..Duty, 20 p.c. 

s 2,067 
4,251 

24,572 
14,234 
20,258 
14,632 
5,929 
2,440 

20,720 
24,585 
12,500 
9,744 
5,075 

14,108 
18,320 

4,705 
23,189 
10,336 
6,652 

21,306 
19,305 
20,677 
33,802 
28,493 

Imports of p:wing brick in 1898: 
1899: 
1900: 
1901: 
1902: 
1903 : 

Value, 82,337; duty, 20 p. c. 
23,648; 
35,644 ; 
10,414 ; 
16,188; 
18,811; 

T.mu; 25. 

STHUCTUHA L MATERIALS. 

Pnom;CTI0:-1 Of' TERHA COTT.~, &c. 

139 s 

Calendar Y en,r. V alue. Calendar Year. Value. 

1888 . ...... . .. ...... .. . 
1889 . . . . . .... .. . ... . . 
1890. .. . . . . . . .. . .. .. 
1891. ............. . .. . 

1

1892 . .... . ... .... .. .. .. 
18!J3 . .. .. .... ..... . .. . 
1894 . ........... ... .. . 
1895 ...... ...... ... .. .. 

$ 49,800 1896 ... ............... . 
Not available. 1897 .... . .......... . . 

90,000 1898 .. . .. ... .. .. . ..... . 
113,103 1899 ......... . ... . .. . 

97,239 HIOO .. . .. .. .. .. ... .. .. 
55,704 1901. . .. . .. .. ........ . 
65,600 11 1902 .. .. ............ . 

195, 123 11 1903 . .. . ......... .. .. . 

8.''!,855 
155.595 
167;902 
220,258 
259,450 
278,671 
276,241 
405,796 

---'----

STRUCTURAL 
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TABLE 2G. 
STRt:C1'URAL MAn~nrAr.s . 

PROUIICTION Or' SEII'EH PIPES, &c. 

Calendar Year. 

1888 .... . . . • . ... ' .. • . ' .. ' .. . ' ..... . . 
188!! ............. . . ... "' .. .. "" 
1890 .. ' " " . " . " " " . " " " . " " . " 
1891. . " " ' .... ' . . .. ' ... " ... " .... 
1892 ..... .... .... " . .. " ..... ' .. " . . 
1893 ' ... .. . " " " " . " " " . " .... " . 
1894 .... ............. . ... .. ..... " 
1895 .. " ........... " . "" .... ... . 
1896 .............................. . 
1897"." . . " .. """" .. ... .. "" 
1898 ...... .. . .. ... ... .. ...... .... . 
18!l9 ' .. " . " " " .. . 
1900 . .. . . .... .. ...... . ....•. 
1901 ..... .. ... . ..... . . ..... .. ... . . ' 
1902 ... "" .. ... " ........ " " " .. 
1903 . .... " . " ........ " .. "! 

'f.~IJLE 27. 
STRIICTUHAL MA'J'Io:RIAUl. 

Value. 

$266,320 
Not available. 

348,000 
227,300 
3fi7,660 
350,000 
250,325 
257,045 
153,875 
164,250 
181,717 
161,u46 
231;520 
248,115 
301,965 
317,970 

l!IPORTS OF DRAIN 'fiL~:s AND S~:WER Prpgs, 

Fiscal Year. 

1880 ....... .. . ' ' ... ..• . . ... .. .. ....... . . . ' . ' .. ' ...•.. . . ..•.......... 
1881.... . .. . .... . .... . ' .. . . ' .. . .......... . ..... • ... .... . . . . . .. . .. 
1882 .. ..... ... . . . . ...... . ..... ' ..... . .. ...... . ... . ... . . . .... . . . . . . 
1883 .... ' ' . . ... . .. . . .... . ...... . . .... . ... ' . . ' . . . . .... . .. . . .... . . 
1884 ... ' ...... . .. . .. . ' . .... . . . .. . .. ' .. ' . .. .. . .... . .. . ' . . . ... . 
1885 ... . ... .... .................... .. . . ' ..•.. . ' . . . . . ........... . 
1886 ............. . . ... ........ ' ... .. .. .. ' .' .... .. . . .. . . . . ' ' .. . . ' . . 
18R-7 ... .. ..... . . ' .. . .....•............. ' .... . . . ... ' . . . . ... ' ... .. . 
1888 .. . .. . . .. . . ... '' .. . ... .... ........ . ....... ' .. ..•... .. .. . ... .. .. 
1889 . . . . •...... '. . . . . . . . . .... . .. .. . . ' ..... . ..... . .. ' ... ... ' . ' 
1890 ..... ...... .. ..... .............. .. . .. .. .... .. .. ....... .. 
1891. .. . ' ..... .. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . .. ........... . ... . 
1892 . ..... . .. . ...... . .. ' . . . . .. . ............. .... ' .. ' ........ . . .... . 
1893 . """ .. " ......... · ... . ' ......... ... . . . .. '. '. " .. " . . .. "" 
1894""" .. " ........ ". .. ..... .. . . ".. . • "..... ...... .. ...... .. 
1895 . .... ..... " . .. .. .. " . " ....... " .......... " .... " "" " " 
18!l6 . ...... .. ....... . . . . .. . ... . ' .. . . .. .. ' .. ' .. .. . ' . ... . .. . . 
1897 ...... . " .. " .. " .. .. ""."" . " . ".. .. .. " ... "" . """ 
1898 .... . . .. . . .. . . . . . ' ...... . .. ..... .. ' . . . . . . .. . . . . ..... . ' ....... ' 
18!!9 ...... " ."" " .. ""." ....... . .. "" ........... .. .... " 
1900 . .... .. ..... . . . ' . . .... .. ... ' . . . . . . . . . . .... . .... ... ' . . . 
1901 .... .. ... . .. .. ' ' .. ' . ' . . ..... ' .. . ' . .. ' ..... . '. ' . ' ... ' . .. ' . . . 
1902 . ........ ' ... ... . ....... . ...... . . . . . .... . . .. ... .. ' . . .. .. . . . . . 

{

Drain tile, not glazt:d . . . . . . . . . . . . . . . . . . . . . .. . .. 

1903 Drain pipes, sewet· pipes, chimney linings or Yents, 
chimney tops and inverted blocks, gla1.ed or 
ungla1.ed.. . . . . . . . . . . . . . . . . . ..... . .. . . . . .. .. . 

Total ..... .. ... . . . . 

D nty. 

20 % 

35% 

Value. 

$ 33, 796 
t37,3li8 
70,065 
70,699 
71 ,755 
69,589 
57,953 
71,203 

101,257 
83,215 
77,43! 
87,1!l5 I 
59,537 
39,001 
24 625 . 
21:053 I 

19,296 
34,286 
29,611 
33,898 
39,149 
5fi,083 
55,530 

~ 252 

57,100 

5:57,352 
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TA BLE 28~ 

:->TLW<JT t: IL\ L \L\ TEHTALS. 

A:->X UM , PHODIX 'l'ION Ob' POTTEHY. 

CalenchrYear. Value. ~ ~ Calendar Year. I V aloe. -----------,,--------1888 .. . . ... . . . . . . . . . . . $ 21,150 1896 ........ . . .. . 163,427 
1889 . . . . . .. . Not av:.ilable ll 1897..... . .... .. . . . . .. 129,629 
1890. .. .. .. . .. .. .. .. .. . 195,242 1898.. .. .. . .. . . .. . . . .. . 214,675 
1891. . . . . . . . . . • . . . . . . • . . 2ii8,844 1 1899 ........ .... .... _... 185,000 
1892 ... ... ........ ..... , 265,811 11900 .... .. ... .. . . , . . . 200,000 
1893 ... .. . .. . .. .. .. .. . 213,186 1901...... .. . .. .. • .. . 200,000 
1894.. .......... .. .... .. 162,144 1 1902.. .. .. . .. .. .. .. .. 200,000 
1895. .. .. .. .. .. .. .. .. .. 151,588 i 1903 .. .................. 200,000 

'l'ABLE 29. 

STRUCTUR.~ l, \Ln'EB!AT.S. 

Fisc>tl Year . Value. :Fiscal Y ear. 

1880 ..... . .. .. ....... .... . 1892 .. . 
1881. .. . 

$322,33B 
439,029 
646,7ll4 
(j57,886 
544,586 
511,853 
59!J,2G9 
750,691 
69/,082 
6!!/,949 
695, 206 
634,907 

1893 ..... .. .......... .. . 
I 1882. . .... . . . . . ...... . 1894 .... . .... . .... . .... . . 
i 1883 ........ ......... .. .. . . 1895 ........ .. .. .... .... . . 

I i~~~:::: :.:: . ::.: ·: ...... . 1896 ..... . . ..... . . ...... . . 
1897 ........ .... .. . ..... .. . 

1886 ..... .. . .. ... . .... .. 1898 ..... . ..... . . .. ... · .... . 
1887 ....... . . . 11'99 . . ................... . 
1888 . . . ........ . - . . .. . .. .. . . HIOO .. ... ....... . ...... ... . 
1889 ................ . 1~01. ..... . ... . 
189v . .. .... . . . .. .. . HJ02 ............ .. .. .. 
1891. .... . .. .. ... . 

1903 

E:.rthenware and ch in>t :-
Baths, tubs ::.nd washstands, of eart-henware, 8tone 

cement or clay, or of other material, N.O.P ...... 
Brown or coloured earthen and stoneware, and 

D!~~~~~5,~~:;:,;~dr~~- ~p~1~g~~l, -~~d ·; li -~~;t·h~~~v~;r~: 
N.KS... ........ .. ...................... . 

Demijohn•, churns and crocks .. ... . . 
' Vhite granite or ironstone ware, C.C. or eream 

coloured Wltre ............. . ... . ............ . . 
Chinn, :.nd porcelain ware ... _ . . . . . . . . .. . . 
Enrthenware t iles .. .................. . . . . .. 

Duty. 

30 % 

30% 

30 % 
30 % 

30 % 
30 % 

Value. 

$748,810 
709,737 
695,514 
5-17,935 
575,493 
595,822 
675,874 
91ti,727 
959,526 

1,114,677 
1,275,093 

$ 77,239 

36,864 

493,975 
10,800 

224,959 
:~78,854 
47,078 

:\Ianufactures of ~arthenw:ue, ::\' .E.S. 
35 % I 
:30 % 136,841 

Tota l ... .. .. ... ..... . .. ... . . .. . . ... . . . .. "· ..... j1.4ou,GlO 

S TRUCTUR.\L 
MATERIALS. 

P ottery. 
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TAB LE 30. 

STil CUTt:HAL 1\IATERI ALS . 

ExPORTS ot· SA~iP AKD GRAI'EL. 

Calendar Year. 

1893 . .... . ............. . .... .......... .. ....... . 
1894 ....... . .. .. . ....... . .... . ................ ..... . 
1895 .. ... .......... .. ...... .. .... ......... .... .. 
1896 .................... .. ......... .... .. ...... . 
1897 ...... .... ........... . .. ..... ................. . 
1898 .. . ................. ... ... ; . . . ......... ... .... .. 
1899 ........ .. . ................................ .. 
1900 . .... . ................. . • ... •.... . ........ . ..... 
1901 . .. .. . . .. . . .. . .... . . . . . . . ..... . ..•. . .. .. .... . .... 
1902 ............ . .... .. . . .. .. .............. .. ..... . 
1903.... . .. ...... ........... . 

Tons. 

329,116 
324,656 
277,162 
224,769 
152,963 
165,954 
242,450 
197,558 
197,302 
159,793 
355,792 

Value. 

$ 

121,795 
86.940 

118,359 I 
80,110 
76,729 
90,498 

101,640 
101,666 
117,465 
119,120 
124,006 

---------- --- --------------'----

ZINC. 

Zinc. Zinc production was continued in 1903 at the Richardson mine in 
Olden township, Frontenac county, and some development work is 
also reported on zinc properties in the township of Dol'ien near Port 
Arthur. The shipment from the first named reached a total of about 
1,000 tons of ore car-rying 45 per cent zinc, or 900,000 pounds of 
metallic zinc worth $48,600 at the final average New York market 
price of the metal. 

In British Columbia, zinc is a constituent of many of the Slocan 
ores, and recf>nt attempts to economically separate the zinc have met 
with some success. The Provincial Mineralogist. reports : 

" Zinc has scarcely, as yet, become a factor in the mineral output 
of the province. Some of the blocan mines containing zinc as an 
impurity in their galena have sorted out a certain amount of ore 
higher in the former and sold it as zinc ore to certain smelters in the 
United States. Attempts are being made to make a cleaner separa
tion, which, when successful, will enable these zinc ores to be marketed 
to better advantage." 
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ZIKC. 

A!\'!\TAL PHODliCTIOL'i OF ZINC. 

Pounds. V"'lne. 

~ --------------· ----· 

18~!8 ............ . . . ... . 
1899 . . 
1900. 
1001. 
1902. 

1 190:\ .. ...... . .. . . 

'fA BLE 2. 

ZINC. 

788,000 
814,000 
212,000 

142,200 
900,000 

8 36,011 
46,805 

9,342 

6,882 
48,600 

!!!PORTS ot-· Zr~o rK Br.ocK~ . Pws AND SHuTs. 

F iscal Year. • Cwt. Value. I F iscal Year. Cwt. 

1880 . . .... . . . 13,805 867, 881 189:! .... . . ... 21,881 
1881 . .... .... 20,920 94,015 1893 ..... . ... 26,446 
1882 ......... 15,021 76,631 1894 ...... .. . 20,774 
1883 ......... 22,765 !)4,799 1895 .... . .... 15,061 
1884 . ........ 

' 
18,945 77,373 1S96 .... ..... 20,223 

1885 ......... 20,954 70,598 1897 .. . . . ... 11,!146 
1886 . .. 23,146 85,599 1898 ...... .. 

1 

35,148 
1887 . .. ...... 

1 

26,142 98,557 1899 ......... 18,785 
1888 ......... , 16,407 65,827 1900 . .... .. .. 28,748 
1889 19,782 83,935 1901. ... . . .. . 20,527 
1890 .. ... . .. I 18,236 92,530 i~8~ri~ty {;.~~ 1 34,871 
1891. ... .. .. ' 17,984 105,023 26,646 

'fABLE 3. 

Zrxc. 

lMPOR1'S OF' SPEf.'l'ER. 

11 
Fiscal Y ear. Cwt. Value. I Fiscal Year. Cwt. 

----- - ------- ------ -
I 

1!>80 . ..... .. . 1,073 $ 5,310 1892 ... .... .. 13,909 
1881 .. .. .. ... 2,904 12,276 1893 . .. .. 10,721 
1882 .. . .. . . .. 1,GM 7,779 1894 ......... 8,423 
1883 . 1,274 5,196 1895 .. ..... .. 9,249 
1884 .. .. ..... 2,239 10,417 189(; ..... ... . 10,897 
1885 .. .... .. ! 3,325 10,875 1897 .... .. .. . 8,342 
1886 ......... I ';,432 18,238 1898 . ...... .. 2, 794 
1887 ..... . ... G, 908 25,007 I 1899 ......... 5,450 
1888 ..... .... 7,772 2!1,762 

il 

1900 ........ . 5,836 
1889 .... .. .. 

1 
8,750 37,403 HlOl. ........ 14,621 

1890 ......... 14,570 71,122 1902 .... ..... 18,356 
1891. .... ... , 6,249 31,45a 1903* ..... . .. 23.159 

•·Spelter in block:; and pig<, duty frt<e. 

143 s 

ZINC. 

Pro::lnction 

Imvorts. 

Value. 

$127,302 
124,360 

90,680 
63,373 
80,784 
57,754 

112,785 
107,477 
156,167 
103,457 
141,560 
142,827 

Value. 

- - -

$62,550 
49,822 
35,615 
30,245 
40,548 
32,826 
13,561 
29,687 
29,416 
58,283 
80,757 

110,817 
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TAlll.E 4. 

ZINC. 

hlPOHTS 0 1•' ZIX C, ]\f.~XUF.I C'l'URES OF. 

1880 ...... . ... . ......... . . 
1881. ... ... .. ........ . . .. . 
1882 .. .. . . . .. ... ...... . . . . 
1883 . ........... . .. .... . 
1884 ............. ... ... .. . 
1885 .... . . . . ..... . .. . .. . 
1886 .. . ............ . . .... . 
1887 . ... ............... .. 
1888 .................... .. 
1889 .. .. 
189u .... .. ....... ....... ·.1 
1891. .................. . 

i 

Valne. Fiscal Year. 

s 8,327 l!;f.l2 ...... ......... .... . . 
20,178 1 18()3 ......... . .... ... .. .. 
15,526 1 1894 .. ...... . ... .. . .. . 
22,5f.I!J 1895 .... . .. .... .. ... .. .. 
11,f.l52 , 18ll6 ... .. ............ .. 

f.l,459 18f.li .... .. .... . . ...... . 
7,345 1898 ........... .. ....... . 
6,561 1899 ...... . . .. . ........ . . 
7,402 1 19oo ....... .. .. .. . .... . 
7,233 , 1901. . . ..... ... .... .... .. 
G,472 1902........... . .. . 
1,11s 1 

Duty. 

1903 {Zinc se~tmless drawn tubing .. . . .... . . . ....... . 
" manufactures of, N.O.P . ....... . .... . ... . 

Free. 
25 % 

Total. ....... . ..... ... . 

MISCELLANEOUS. 

Value. 

s 7,563 
7,464 
6,193 
5,581 
6,290 

5,145 1 10,503 
14,661 
11,475 

6,882 1 6,683 

s ss 
9,666 

(),754 

.Antimony.-There has been no recot·d of production of antimony 
ore since 1898. The Dominion Antimony Company, Ltd. of Halifax 
which was formed to work the Rawclon mine, HanGs county, Nova 
Scotia, have been developing their property, but no production was 
reported for 1903. This mine was worked to a small extent in 189:3 
and also in 1891 and previous years. 

The statistics o_f export of antimony ore, Table 2, presented by the 
Customs Department, show an export of antim4;my ore for each of the 
past four years, although no record of production has been obtained 
during this period. 

TABLI<: 1. 

MISCELLANEOUS. 

A:>~XUAL PRODUCTJOK OF AXTBI O:-<Y ORE. 

Calendar Y ear. 

1886 ....... .. .... . 
1!l87 ... . .. .. . ...... . 
1!l88 ... .. 
188f.l .... .......... .. 
1.890 .......... . . . ... . 
1891 ....... .... .. . 
1892 to 1897 . . ... .... . 
1898 . .... .. .. .. 

Tons. 

ti65 
584 
345 
55 
2tH 
10-

~il. 
1,344 

Value. 

$31,4()0 
10,860 
3,696 
1,100 

625 
GO 

~il. 
20,000 
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TABLE 2. 

NfiSCELLANEOU ' . 

EXPOI\TS Of' ANTIMONY Orms. 

y eat". ons. a ne. y eat". ons. a ue. Calendar T I V I I Calendar T V 1 

-----~-. -~ ---· ·----
1880 ......... 40 I $ 1,0-!S 1800 . .. .. . .. 38 $ 1,000 
1881.. . . . .. . . 34 3,308 1891. . . .. . .. . 3~ GO 
1882. . .... . .. 323 11,673 1 18!12 to 1897.. Nil. N il. 
1883 . 16:} 4,200 1898 . . . . . . . . . 1,232 15,295 
1884..... .. . -ii-:3 17,875 lfl% .... .... 6'j 1!JO 
1885...... .. . 758 36,250 1\JOO....... .. 210 3,441 
1886 .... .. .. . G65 31,-!!lO 1!101. 10 1,()4:{ 
18:;7. .. .. .. 22fJ !J, 720 1902. .. . .. .. (JO 13,658 

1880 . .... ... . 30 G!l5 
1

1888.... ..... 352~ (),894 1003.. ...... . 33 4,332 

TABL~J 3. 

MrscEr~r~ANEous. 

IMPORTS Ol!' AN'l'IMONY. 

_F_• i_s::_Y_<'-'1_"-_ I_r_o_nn_'_ls_. __ Val-ue_._ 'I F ;;oo\YeO>. Poo"d' __::~ 
l R80 ......... 42,247 $ 5,!103 1892 ... .. . .. 
1881. .... ... ····· ····· · · 7,060 1893. 
1882 ...... 183,5!)7 15,044 18!J-! ........ . 
1883 ......... 105,::14G 10,355 1895 ......... 
1H84 ... . 44\GOO 15,564 1SDG . . 
188i.. 82,012 8,182 1897 . . ....... 
lSSG . . 8!),787 6,051 18!18 .. 
1887 .. Si ,827 7,122 1899 . . ....... 
1888 . .... .... l~O, f:t.) 12,242 1!)00 . .... . .. 
JSS!J ...... . . . 1HJ,034 11, 20fi 1901.. 
18!YJ .. ll7,0GG 17,439 1!)02 .. .. . ... 
18:!1. .. 114,08-1 17,483 

Daty. 

{

Antimony, or regu lus of, not gl'ound 
1003 pulvo!'ized Ol' otherwise manufactured. Free. 

Ant1mony salts . . ..... . . ....... .. ... . 

Total . . . . 

180,308 
181,823 
13!l,G71 
79,707 

163,20!) 
134,GGl 
156,451 
28!l,OGG 
1/'l!i,!l!l7 
3G0,7:;7 
G0-!,822 

G42,1G4 
225,!)82 

868,146 

l7,GRO 
14,771 
12,24!! 
6,131 
!l-,557 
8,031 

12, 3i\O 
1G,851 
20,001 
2~, 714 
39,276 

46,5-12 
18,802 

65,434 

MISCEUA· 
NEOUS. 

Exports of 
Antimony 
Ores. 

I m ports. 

Arsenic.-The Deloro mine Hastings county, which is practically Arsenic. 

the only mine producing arsenic in Canada, was in operation for three 
months only during 1903 and the production of white arsenic was 25·7 
tons, valued at $15,420 as compared with 800 tons valued at $48,000 
in 1902. This output is all obtained as a by-produJt in working the 
auriferous mispickel pres. The world's supply of arsenic is derived 
largely from England and Germany, the production for the past six 
or »even years having varied from 7,000 tons to 8,000 tons per annum. 

16-s-10 
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TAilLE 4. 

M ISCE LLANEOUS. 

ANNUAL PRODUCTION m• ARSE:-IIU. 

Cal end:.tr Y c<tr. Tons. 

1 1885 .......... .. .. . . . . . . . .. 
1886 . ... . ... . . ....... .. . 

440 
120 

18S7 . .. ... . . .. .. ... . . ...... - 30 
1888 .... . ..... . . .. .... . .. . . 30 
1889 . . .. . .. - .. - .. - - - .. .. . - N il. 
1890 .... . . -. . . .. . . - . .. ... . - 25 
18fll ..... . ... . .. ... . . ... . . . 20 
18!12 . .... .... .. . .. . . - - .. - ... . Ni l. 
18!13 ... . ....... ... . . 
189·1 . . .. . ... . .. . . . . .. ..... - 7 
l SfJl> .. .. ....... . . .. .. • . N il. 
1896 ... . . . - .. . . . - .. . .. ... . .. . 
1g!l7 .... - ...... . . . .. !it . .. . . 
1898 .... . . - .... . .. . . ........ . 
18!)()... .. .. . . .. . ......... - 57 
1900 .. .. . . - . . - ...... - . . ... . 303 
1901. . . . .. -- . . . . .. ........ . 6()5 
1902 .. .... . .... - .. . . . . ... - .. . - l:WO 
1903 .. . .. .. ... .. . .. .. .. . . . .. . . 257 

TABLE 5. 

Ponnck 

MISCEI~T~ANEOUS . 

b!PORTS OF ARSENIC. 

Vctlue. Fisc<tl Y car. 

Value. 

Sl7,GOO 
5,460 
1,200 
1,200 
N il. 
1,500 
1,000 
N il. 

" 420 
Nil. 

" 4,872 
22,725 
'11,676 
48,000 
15,420 

I Poun dR. V:oln0. 

1880 .--- ----:.~~ - - 576 . 1 1892-- .--. -. _-_ ~-

1881. ::11,417 1,070 11 1893 . 

-------

!'102,!)58 s !),365 

447,07!) 12,007 

1882 ....... . . . 138,020 3,\J62 1 18\J-L . ... .. .... . 2!)2,505 10,018 

13'13 . 51,%3 1,812 1895. 1, 115.6!17 il1,!l32 

1884 . '. 1\J.337 773 18:JG Gli4,8:H 27,523 

1885. 49,080 1,5GG 
I 

1897 ..... 

! 1880 :10,181 !)61 1898 . ... 

152,275 8, 378 

2!ll,967 H,270 

1887 32A3G 1,11G 1899 ...... 582,383 2-1,203 

l .S88. 27,510 1,016 1900 . .. . . . ... . .. 230,730 11,035 

188!) . .... . . . . . . .. G!J,26!l 2,434 1!)01. . .. .. . ... 15!),263 8,361 

l S!JO . .... .. . ·· · · · 138,50!) 4,474 1902 . .. ..... . . . . . JOG,S57 G,004 

18Dl. . ... ........ 115,248 4,027 1903 . . . Dnty free. 2!)8,375 11,824 



INUAI,L . ] 

l•'iscal Year. 

1880 .. .. ..... . 
18Hl.. ...... . 
18tl2 . . . .. .. ... .. 
1883 ... . . . 
188-1. .... . . . . . . . 
1885 ... . ... . ... . 

I 188G .. . ... .. .. . 
1887 .... ... . .. 
1888 .. . . ....... . 
188~J .. .. . .. . . . .. 
1800 .. . .... . ... . 
1801.. . . . 

SECTION OF MINES 

'l'ARLil 6. 

MISCELLANEOUS. 

bfPOHTS 0'' CHAl,K. 

Va.lue. 

82,117 
2,7GS 
2,882 
5,067 
2,589 
8,(;03 
6,583 
5,635 
5,865 
5,336 
7,221 
8,193 

I Fisca.l Year. 

18!!2 . . . 
1893 .. . .... . ... . 
1894 .. . ... . 
18:)5 .... . 
1806 . . . 
1897 ... . . 
1898 .... . . 
1899 .. 
1900 ... . . 
HJOl. . ........ .. 
1902 . .... .. . 
1903* . .. . . 

Value. 

$ 0,558 
!J,!l6G 

11,308 
7,730 
6,4G7 
7,432 
!1,338 

10,461 
12,212 
11,62!1 
11,337 
16,497 

147 s 

* Cha.lk prepa.red. Duty, 20 p. c . 

l<' iscal Y ear. Cwt. 

---- -----

1880 . ........ 84,115 
1881. .. - ... 47,480 
1882 ......... 31:i,270 
1883 ........ 76,012 
1884 .. . ... . . . 

1 

76,2GS 
1885 . ..... . 67,441 
1886 .. . ...... 65,124 
1887 .. . ..... 

1 

47,24f:i 
1888 . . ... . .. 7G,GHJ 
1889 ........ I 84,658 
1890 . . . .... -- J 96,24:! 
1801. . .... 84,670 

• 'l'ARLE 7. 

MISCELLANEOUS. 

lMPOR1'S OF WH!'l'!NG. 

Value. F isca.l Y ea.r. 

--- ·------

826,092 1892 . ... ..... 
16,637 1893 . . ...... . 

1 

1(;,318 1894 ...... .. . 
29,33·1 1895 . ........ 
28,230 1896 .. ... .. .. 
23,492 1897 .. . .. . ... 
2G,533 I 1898 .... - .... 
15,191 18!l!J . ... ..... 
20,508 J!JOO ... . . . . .. 
22, 7:~5 1!J01. ..... .. . 
27,471 1902 ......... 
27,504 1903' . .. . . . 

Cwt. Va.lue. 

-------

102,985 $26,867 
88,835 25,5G3 

103,633 26,649 
102,751 25,441 
113, 7Dl 27,322 
102,453 22,541 
166,293 25,761 
134,81:!4 34,310 
127,455 34,575 
20!J,8G8 60,878 
153,982 42,136 
130,804 30,867 

*Whiting or whitening, gilders whiting, a.nd Paris white. ·Duty free 

lVIISCICLL
NEOUS. 

Imports of 
Cha.lk. 

Imports of 
WhiLing. 

Feldspar.-Feldspar was shipped from four mines in Canada in 1903, Feldspar. 

one being situated in the township of Templeton; Wright county, Que.' 
and the other three in Frontenac county, Ontario. 

l'he total production was 13,928 tons valued at $18,966 as compared 
with 7,576 tons valued at $15,152 in 1902. 

The individuals and companies operating were:-
W. A. A llan, Victoria Chambers, Ottawa, Ont. 
Kingston .Feldspar Mining Co. 1 K ingston, Ont, 
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Pennsylvania Feldspar, Co., 706 Girard Inst. Bldg, 
Philadelphia, Pa. 

Charles J enkins, Petrolia, Ont. 
TABLE 8. 

MISCELLANEOUS. 

PRODVO'l'ION OF FgLnSPAH. 

Calendar Year. 

18()0.'.' .. . ' . . . . 
1891. ... ... ... " .. ' 
1Sfl2 . .. . .. ........ . . 
1893 . ' .... " 
1894 ' ... ' . . . ' .... ' . .. 
18!!5 . .. ... . .. 
1896 ... ..... .. 
1897 ...... .. . .. " .. . 
1898 . . '' ' . . '.' ' . . ' . 
1899 ... " ..... ' .... . 
1900 . ' . ' ' . . . .. '.'' 
1901 .... ' ' . ' ''.' 
1902 .. ... .... .... .. .. 
1903 ..... ' .. ' 

*Exports. 

TorJS. 

700 
G85 
175 
575 

Nil. 

972 
1,400 
2,500 
3,000 

318 
5,350 
7,576 

Vl,928 

Vu,lue. 

$3,500 
3,425 

525 
4,525 
Nil. 

*2,545 
*2,583 

3,290 
6,250 
G,OOO 
1,112 

10,700 
15,152 
18,966 

Fire-clay. - Returns of fire-clay production were received from 
British Columbia, Nova Scotia, and New Brunswick, the importance 
of the value from each province being in the order named. Practic
ally the total output is obtained in connection with the mining of 
coal from thin beds usually underlying the coal seams and the material 
is mostly used locally in the construction and repair of coke ovens and 
in connection with metallurgical operations. 

TABLE 9. 
MISCELLANEOUS. 

PRODUCTION OP FIRE-CLAY. 

Calendar Y ear. 

1889 . ...... .. "" . . 
1890 ..... .. 
1891.. ' " ........ .. 
1892 ..... .. .. .. .. . ' .. 
1893 ..... " .. .... .. 
1894 .......... .. ". 
1895 .. ' .. '' ...... "' 
189G .... ....... .... . 
18!17. " .. .. .. .. .. " . 
1t>98 . .. 
1899 .. .. .. .. "' 
1()00. "" . ...... .. . .. . 
1fJ01 . .. ..... .... . 
1902. " " . " .. " . . . " 
10!J3 . . .. . .. ' . .. .... .. 

Tons. 

400 
Nil. 
2fi0 

1,U!Jl 
540 
539 

1,329 
842 

2,118 
670 
5af) 

1,245 
3,!J7fJ 
2,741 
2,639 

Value. 

$4,800 
~il. 
750 

4,467 
700 

2,167 
3,492 
1,805 
5, 75D 
1,68(1 
1,295 
4,130 
5,920 
4,283 
3,523 
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.Jfercttry.-There has been no output of mercury since 1897. The MrscELLA
small production for the years 1895, 1896 and 1897, was obtained NEous. 

from the mine in the vicinity of Kamloop lake, B.C. 

-

TABLE 10. 

MISCELLANEOUS. 
PRODUCTION OF ~fEUCURY. 

Calendar Year. Flasks Price 
(76;', lbs.) per flask Value. 

1895 . . ....... . ............ . 71 

1896." . . .. """ . " 58 

1897 " " " . " 9 

TABLE 11. 
MISCELLANEOUS . 

IMPORTS OF' MERCURY. 

Fiscal Year. 

1882 ......... .. . 
1883 .. "" ". " .. "" 
1884 .. " ... """ . " . 
1885 .... ... ..... . .. . 
1886 ..... . ...... .... , 
1887 .......... .. ... . 
1888. """ "" . " . 
1889 . . . " . . " " . " .. 
1890 .. ".""" "". 
1891 ........... .... . 
1892 . . ... . ... ..... . 
1893" . .... " " " " " 
1894. "" .... . .. "" . 
1895 .. " .. "". . "" 
1896 . .............. . 
1897 ... " " ... "." 
1898 . " " " " " . • . 
1899 . . . . . " " " " . ... 
1900 " . . " " " .. 
1901 .. . . . . " .. " " " 
1902 . . .. . ... . ....... . 
1903 . ... . .. . Duty free 

I 

Pounds. 

2,443 
7,410 
5,848 

14,490 
13,316 
18,409 
27,951 
22,931 
15,912 
29,775 
30,936 
50,711 
36,914 
63,732 
77,869 
7fl,058 
59,759 

103,017 
85,342 

140,610 
97,283 

164,968 

$33 00 8 

33 44 

36 00 

Value. 

s 965 
2,991 
2,441 
4,781 
7,142 

10,618 
14,943 
11,844 

7,677 
20,223 
15,038 
22,998 
14,483 
25,703 
32.343 
33;534 
36,425 
51,695 
51,987 
94.564 
56,615 
91,625 

2,343 

1,940 

224 
I 

Molybdenitc.-Some molybdenite ore was mined in the township of 

Sheffield, county of .Addington, by Mr. A. M. Chisholm of Kingston. 

There appears to be a considerable demand for this mineral, but 

although numerous occurrences have b een reported, some difficulty 

seems to have been exp9rienced in finding deposits of sufficient extent 

to be of economic importance. 

Production of 
Mercury. 

Imports. 
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JJioulding Sand.-The figures given in Table 12, are derived from 
returns of railway shipments and do not therefore, nearly represent 
the total production. Deposits of sands answering the requirements 
of moulding sand are known to occur in almost every province, and in 
many cases are worked for the local wants. Of those, it is almost 
impossible t.o keep record or to obtain returns of output from the 
producers. The greater proportion of the above railway shipments is 
derived trom deposits in the Ontario peninsula, and is exported to the 
United States. 

TABLE 12. 

MISCELLANEOUS. 

PRODUC'l'ION OF MOULDING SAND. 

Calendar Year. 

1887 . .. 0 . 0. 0 ... 0. 
1888 .... . 
1889 .0 .. 0 0 0. 0. 
1890 ... . .. '. 
1891 ... . 0' .. 0 0 
1892 ....... ... . . .. .. 
18!13 ... 0 0 0 . . 
18!)4. '. 
1S!J5 ... . . ........ .. .. 
18!lli. 
1R97 . ...... ... . .... .. 
1898 . .'. ' .... '' .' 0 . 

1899 ' .... 0. ' . .. ' 0. 0 
1!JOO. . ..... .... . 
1901 ''.''. 0 •• ' 0 •• • • ' . , 

1!!02 ... . .. .. ...... .. . 
1903 ' .... 0 .. ' ....... 0 

Tons. 

160 
169 
170 
320 
230 
345 I 

4,370 
G,214 
G,765 
5,739 
5,485 

10,572 
13,724 

6,181 
14,705 
13,352 

:1,658 

TABLE 13. 

MISCELLANEOUS. 

Value. 

$ 800 
845 
850 

1,410 
1,000 
1,380 
9,086 

.I 

12,428 
13,530 

11,478 1 10,931 
21,03R 
27,·130 
12,316 
20,410 
27,6~1 
7,256 

ANNUAL PRODUC'l'ION OF QUAR'l'Z. 

Calendar Year. 

1890 . .. '.' ..... .. ' .. ''' .. 
1891. . ...... .. 0 

1892 . . .. .. ......... .. . . 
1893 . " ... .. .... .. .. 0 
1894. .. . 0 . .... 0 0. 0 
1R95 ..... . ..... .. ... . 
1896 .... .... .... .. 
1897.' .. ... 0 .. 0 0 .. 0 
18!18 . . ' ......... .. ..... ' 
1899 ....... . ...... .. .. 
1900 ...... '' .. .. .. ..... . 
1901... . . .. ' .. . ... . .. .. 
1!'102 ..... 0 0 .. . 

1!JO<l ..... . 

Tons. 

200 

100 
. . . . . . . . . . I . 
. . . . . . . . . . . 

10 

284 
GOO 

1::. ::: ::· 
------------

Value. 

$ 1,000 

500 

50 

570 
1,260 
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TABLE 14 

M ISCELLANEOUS. 

IMPORTS OF "SILEX "-CRYS'fALLIZED QtrARTZ. 

F iscal Y ear. 

1880 ....... . ..... .. .. .. . 
1881. ............ .. 
1882 ... .. . . ...... . . . .. . 
1883 . .... . .......... . . . 
1884 ............... .. 
1885 ... ... . .... .. ....... . 
1886 ......... . .. ...... . 
1887 ...... .... . .... .. . . 
1888 .. . .. . ...... . .. .. 
1889 . .. .... .... .... .... . 
1890 . .................. . 
1801... . .. ..... .... .. 
1892 ... . . ...... . .. . ... . 
1893 ................ . .. . 
18!14 ..... . ...... .... . .. . 
1895 ..... ... .. .... ..... . 
18!16 ........ . . ... . ... .. .. 
1897 . .. .. . ..... . ..... .. . 
1898 ........ .... .. .. 
18()9 ......... . 
1900 . . .... . ... . ........ .. 
1901 .... .. ............. .. 
1902 ... .. ...... . . .. . . . 
1903 .. .. . . ..... Duty fre.e. 

Cwt. 

5 252 
3:251 
3,283 
3,543 
3,25() 
3,527 
2,520 

14,533 
4,808 
5,130 
1,768 
3,674 
1,42!1 
2,447 
2,451 
2,882 
3,289 
2,564 
3,104 
3,951 
4,021 
3,562 
4,388 
3,514 

Value. 

$ 2,2()0 
1, G59 
1,678 
2,058 
1,709 
1,443 
l,ill3 
5,073 
2,385 
1,211 
2,617 
1,92() 
1,244 
1,301 
1,521 
1,881 
2,174 
3,415 
2,773 
2,595 
2,876 
2,106 
3,858 
2,7G2 
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Soapstone and Talc.--The quantity of talc produced from two mines ~,oapstonen.nd 

in Ontario in 1903 was 990 tons valued at $2,739. The product of Ialc. 

one of the mines was shipped to New York, while that of the other 
was sent to Montreal to be used in making fire -proof roofing material· 

'!.' ABLE 15. 

M ISCELLANEOUS. 

ANNUAL PHODUC1'ION m' SOAPSTONE AND TAW. Prodn<;tion. 

Calcnchtr Y ear. Tuns. Value. Calendar Y cn.r. Tons. V:Lluc. 

- - ------ ·--- · ----- ------- - ···- ----

l881i . .. . . . ... . . . . GO s -100 18!l5 . . ............. 47:', 2,1:18 
1R87. • • • 0 • • • • • • .. lOO 800 18!!6 ...... 410 1,2:10 
1SSS . . . . .. ... . .. . 140 280 l 8!Ji. . .. 157 :l50 
JSS!l . 1!l5 1,170 1E!lS. 405 1,000 
l R!JO . ... . ... .... .. !)17 1,23() l 8!J!l .. 450 l, fJGO 
1K!11. Nil N il l!lOO .. 1,420 G , :~Gfi 
1R!l2. · ·· · · ·· · · ·· 1, 37-1 fi,240 l!JOl.. 25!) 842 
Ul!J:1. .... . . . . . .. 717 I 1,!120 1!l02 . . · · · · · · · · ··· · · G8!l 1,80-1 
1S!J1 !JlG 

I 
l,G-!0 1()03 ... !l!JO 2,73!J 
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Tin.--Although no ores of tin are known to occur m Canada the 
following table is given to show om· impor·tations of this metal and its 
man:ufactures. 

'J.'ABLE Hi. 

MISCELLANEOUS. 

hrPOR'l'S Ol!' TIN AND TINWARE. 

Fisc~! Y ear. 

1880 . . .... . ..... . ........ . 
1881. ... .. ........ .. 
18$2 ..... .. . . ........... .. 
1883 .. .. . .. 
1884 . ..... . ..... . ....... .. 
1885 . . ' ' . . .. .. .. .. . 
18HG . ..... . .. . . . . .. . ... . 
18R7 . ... . . .. . ... . ... .... .. 
1888 . ..... . 
188H . . 
18'10 ... . . . .. . ' 
1.891. . .. .. ..... . 

Value. 

$ 281,880 
413,924 
790,285 

1,274,150 
1,018, -!03 
1,060,883 
1,117,368 
1,187,312 
1,16-!,273 
1,243,/94 
1,289,756 
1,206,!118 

Fiscal Y car. 

1892 .. ... . .. . ............ I 
1893. .. . . . .. .... .. . . . 
1894 ................... . 
1895 . .. . . . ... . . .... .. ... . 
180G . . . ............ .. .. 
1897. . ..... . . .. .. .. .. 
1898 . . . ..... ...... . .... . 
1899. ' .. .. . .. ...... . .. .. 
1900 ... . . ' ...... ' . .. .. 
1901. ......... ... ....... . 
1002 .... . .... . 

(Tin crystals . . . . . . . . . . . . . . . ... . .•.. . •.. . ... . I 
I 'l'i n in blocks, pigs "'"cl bars .. . . . . ... . · · · . · · · · I 

Duty. 

Free. 

1!103 

Tin plates and sheets . . . . . . . . . . . . . . . . . .... . . . . 
1 Tin foil. . . ............... . . . . . .. .. . .... . . ···1 
~ Tin strip w:1ste ... .... .... .. . . .. .. . . . . ... . .. . 

I Tin and manufactures of: - I 
I T in plate in sheets, clecora tecl ....... : . .. . .. . 
. Tinwa.rc, pl:1in, japanned, or lithographed and 
l nil manufactures of tin, N. E . S ... .. ....... . 

T otal . . . .. . 

Vnluc. 

Sl,594,205 
1,242,094 
1,310,389 

973,397 
1,237,684 
1,274,108 
1 550 831 
1:372:R13 
2,418,455 
2,339,109 
2,293,958 

$ 1,5fi3 
728,904 

1,80G,G-!3 
4G,l03 

5,0!lG 

123,877 

$2,712,186 

Tripolite.-Tripolite was mined in Canada in 1903 by the Fossil 
Flour Company at Bass River, Nova Scotia. The mine at St. Anns, 
owned by the Victoria Tripolite Company of North Sydney, C.B., and 
leased to the Premier Tripolite Company of New York not having 
been operated during the year. 

The quftntity of tripoli te mined during the year, was 1,050 tons o 
which 835 tons were shipped to New York, the balance, together with 
stock remaining from the production of 1901 left a total of 525 tons 
in stock at the end of 1903. 

The Fossil Flour Company operates its plant every second season, 
producing enough material for two years supply. 
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---------Calendar Ye~--------~-~ -~"lue_. _ 

1836 . .. . . .... ..... . ........... . . . .. .. . . .. .. .. . .. . . 
1897 . . ... . . .. . ... ..... .. . .. .. . . . .. ... .. ............ . . 
1il9S .. .. . .. • ... . .. . .. . ........ . .. ... . . . . . . . . . . . . . . . . . 
1899 ... ... . .. . . . .. . .. . . .. . . . . . .... . . . 
1900 .. .... . . . . .. . .•.... : . ...... .. .. . ...... . ... . .. . 
1901 .......... . . .. .... ... . ... .. . . .. . . ......... . .. . . . 
1902 .... .... ... . ..... . . .. ..... .. ........ .... .... . 
1903 .. . . . . . .. . ... . . . .. . . . . . .... ... . . . . .. . . . . . . . . . . . . . 

16- s-ll 

I 
6G4 
15 

1,017 
1,000 

336 
850 

1,052 
835 

$ 
9,000 

150 
16,660 
15,000 

1,950 
15,300 
] 6,470 
16,700 

MISCELl.A
NilOUS. 
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Ham tp., W c.Jfe co., Que. . . . . . . 265 A 
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DIST., N.S. . . . . . . . . . . . . . . 324 A 

BouNDARY CREEK nrv., YALE Disr., B.O. 

Copper product ion of, 1903 . . . . . . . . 53 s 

VIU 



BOU I NDEX BRO 

BOUNTIES. 
Particula rs of Act of, 1903, on iron 

and steel ; figures in respect of, 

PAGE. 

1903, on iron and st eel. ..... . .... 69, 70 s 
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Broadbent, R. L . 
\Vork for exhibit ion commissioners, 

1904.. , . . , . . . XXX vi A 

Brook, R. W . 
Snmmy. Rep. by, on Lardeau min-
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---- Balsam. 
IClun.ne dist., Ykn . .. 
Nnoh cr ePk , W inri r i\'er, Ykn . . 
P eel r i ver and tribs. , Ykn . .... 
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Notes on, by R. A . A. Johnstou . . 77, 78 A 

p,,F.TLAND ·rP., L.IBELLE eo. , Que. 
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