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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 
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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. 
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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. 
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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.) 



BKLL. J SUMMARY REPORT xiii A 

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. 



BELL.l SUMMARY REPORT xxiii A 

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. 
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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 
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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. 
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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. 



BELL.l SUMMARY REPORT 27 A 

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. 
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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 
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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 



Analyses of 
coal. 

Coal gully. 

Quilchena. 

Cold water 
river. 
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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 



60 A GEOLOGICAL SUHVEY DEPAR'l'MEN'l' 

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 
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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. 
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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. 

74 A GEOLOGICAL SURVEY DEPARTMENT 

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 
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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. 



, 
BE L ' j SU~DIARY REPORT 101 A 

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) 



Cascade creek. 

1\Iount 
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Hector. 
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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 



114A GEOLOGICAL SURVEY DEPARTMENT 

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 
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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. 
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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-



Return to 
Fullerton. 

Zoology. 

Eskimos. 

Survey. 

128 A GEOLOGICA L SURVEY DEPARTMENT' 

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. 



BELL. J SUMMARY REPORT 153 A 

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. 
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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, 
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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. 



BELL.] SUllllllARY REPORT 159 A 

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. 



BELL.] SUMMARY REPORT 161 A 

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 
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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! 
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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 



BELL.] SUMMARY REPORT 167 A 

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 

• 



172 A GEOLOGICAL SURVEY DEPARTMENT 

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 



Bruce work­
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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 
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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-



Jl.ELL.] SUMMARY REPORT 193 A 

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. 
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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, 

16-A-13! 
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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 



Compo8ition 
of ore. 

208 A GEOLOGICA L SURVEY DEPARTMEN1' 

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. 



Economic 
resources. 

Good gold 
prospects. 

Timber. 

224 A GEOLOGICAL SURVEY DEPARTMENT 

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. 



BELL·l SUMMARY REPORT 231 A 

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~ 
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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. 



BELL . j SUMMARY REPORT 253 A 

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 



272 A GEOLOGICAL SURVEY DEPARTMENT 

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. 
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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. 



286 A GEOLOGICAL Sl'RVEY DEPARTMENT 

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 
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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. 

16-A- :W,t 
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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. 
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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 
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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: 



ANALYSES of Iron Ores of Nictaux and Toebrook, A nnapolis County, N.S. 

Sample No. 1 2 3 

Peroxide of iron . .... { 
I 6!1·17 

Protoxide of iron . .. . . . 

71' 851 26'39 

·1 5 6 7 8 !) 

71i'80[ ·18 ' 341 "" l . ... 

21 '76 . .... . I . 

10 

Protoxide of rnanganesu. . . . . . . 0' 281 12·741...... . .. , o·65[ 0 ·40 . .. . . o·su 
A lurnina ............ .. .... 3 ·5!) .. . .. . .. .... .. .. .. '1·1!) 1 ·62 .... .. 5 ·53

1 

.. .. .. 
L ime .. . . .. ....... . .. ... . .. 2 ·30.... . . .. .. .. . . .. .. 6·30 '1'01 . .. . . . 2·70 .. .. .. 

11 12 13 

74 ' 63186' 74 84'2(), . 

14 15 16 

3 ·02[ Hetwy 
tmce 

5' 00 

17 

Magnesia.. .. .......... 1·00 .. . .. .. ... . . .. .. . .. . 0'60 .. .. .. 0·11 .. .. .. 
Phosphoric acid .. .. . .... 1'82 .... .. .. . .. .... .. ... . . .. 3 ·08 ...... . .. .. .... . 3'80 0' 39!)1 ... I 0 ·127, .. .... 1 0 ' 4141 . .. .. 
Sulphmic acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ·57 0 1!JG . . . . 

f~~~~t~b~c:~~tt~r ·. · .. : : : : .!'is: n4l 1s: i3 . 33:56 ii. 64 : . : : . : . 8: 2ii is· 65
1 

is. 56 . i3: 36 . i7 in . i i: oo . io: 28 . i2 s7J .. ,. 26 : 56] . io . i2 ·1 .. .. 
-~-----------~-----·--· 

Metallic iron . . . . . . . • . . 
P bosphoms .... .... .. .. . 
Sulphur . . . ..... .. .. . . . 
Manganese . ... . ...... . 

50 ' 0~ 1 50' 27 ...... 59' 11153 '14 
o·o.,

1
...... .. . .. o·17 o·172 

.. ~:7~ ! : :: ::: :::: ·: .. ~:~~ J .::::: 
53: ~~ 1 50'77152 ' 22 1 55'49 1 57:!1!) 1 52:~~ 
2 h ;; .. . :.. .. .. .. 0 '23 0181 1 (j(j 
020 008 ...... 008 004 . 

6g i~ l 5~. ool6n~ l ~7 . 50 

. . .. 

1 

...... I o ·23 
'' •• I ••••• ••• ••• •••• •• 

55 ' 74 
0'18 
o·o8 

5()' <15 

NICTAUX- 1, Geolog-ical Survey R eport for 1873-7-1, page 210; 2, Geolog ical Survey Report, Vol. V. , Part P., page 17!l ; 3 do, page 180; ·1 and 5, 
Gilpin's N.S. Mines and 1\'lineral Lands, 1880, pago 58; G, "Shell ore," \Villiarn Smaill in Trans. M in. Soc. of N. S., Vol. I., Part 3, 
page 62; 7, do, page 5\J , a magnetito; 8, Average of four magnotites from the H mttly, Rtkor and l\IcConnell (2 samples) farms at Nic­
tmu and Clevebncl, Geolog ical Survuy R eport, Vol. X III. , Pctrt R., page 2!), 1!JOO ; fl, Avemge of t hree samples of magnet ite from 
Clevehnd; 10, Average of two samples of ltumcttite from Clovehtncl ; 9 allCl 10, frotu D epartment of l\1ines for N. S., [>ttge 
61, 1875. 

TORBROOK. - 11 to 17, Geolog ical Survey R eport, Vol. V., PurtP. , pages 170 and 180. 
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ANALYSES OF Iron Ores of Nictaux and 'l'orbrook.-Continned. 

Sample No. 18 10 20 

Peroxide of iron.. . . . .. . 
Protoxide of iron . . .. . 
Protoxide of mn.ngn.nese. 
Alumina . .... . ....... . 
Lime ....... . . . . 
Magne~ ia ..... . 
P hosphoric acid . 
Sulphuric acid .. 
Titanic acid .. . 
Insoluble matter. 

.. 1 ..... 
.. . . . . . 

Metallic iron .... ... . . . . 
P hosphorus . ..... . ... . . . 
t' ulphur...... . .. . 
:Manganese ... . .. .. . .. . 
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54.28

1

52·40 I 50·76 
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ToRBI\OOK-18, Geological Survey R eport, Vol. V., Part P., p'l.ges 179 and180; 19 and 20, C: il pin's M ines ::tnd Minernl Lrtnds, 1800, p::tge 58; 
21 ::tnd 22, Geolog ical Survey Repor t, Vol. X., Pnrt S., p::tge 98; 23 aurl 2·1, R. G. E. Lcuk ie in Tr::tns. Min . floc. of Nova Scotia, Voj. 
I., Part 3, page 53; 25, do., page Gl; 2G to 32, Ores from t he Armstl'Ong and other farm• on the flonth monntain, R eport by D r· 
E. G ilpin , 1901; 3:3, average of 10 ~"m pies, rangi ng from 4G · 60 to 5;) per ct>nt of meta llic iron, fr·om the Spinney, Martin, H . p. 
Wheelock, 1<'. \Vheelock, Holland rtnd Allen fitl'l1l~; HPe ma,p aho Geologica,l Survey Report, Vol. IX., Part l\1., page 142; 
34, McConnell farm on the southern side; 33and 34 are also from Gi lpin's Report, 1901. 
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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 

16-A- 22 
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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 
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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. 
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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 
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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 



378 A GEOLOGICAL SURVEY DEPARTMENT 

. 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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