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SUMMARY REPORT 

OX THE 

OPERATIONS OF THE GEOLOGICAL SURVEY 
FOR THE YEAR 1896. 

O•rTAWA, lst January, 1897. 

The Honourable CLIFFORD SrFTON, JU.P., 

Minister of the Interior. 

Srn,-I have the honour to submit herewith the Summary Report 
on the operations of the Geological Survey for the year 1896, which 
Report it is directed in the Act relating to the Department shall be 
presented as soon as may be after the close of each calendar year. In 
this Report, as i · customary, special prominence is given to facts ascer
tained in the course of the work which are of immediate economic 
importance, as well as to original observations or deductions and to 
the exploration of new ground in the field. Promptitude in publica
tion is often particularly important in such cases, while in the detailed 
reports and maps which form the greater part of the annual volumes 
and are of more permanent value for the districts they cover, thorough
ness of elaboration, both in the field and office is more essential. 

Volume VII. of the new series of Annual Reports was completed in Annual 
. . . . . volun1es. 

September last. Unhke previous volumes, winch were issued m paper 
covers, this has been bound in cloth, and it is proposed, if possible, 
that succeeding volumes of the series shall be similarly bound. The 
additional expense is not great, and it is believed that a much larger 
proportion of the issue will thus be preserved for use and future 
reference. Volume VII. consists of 1239 pages and contains, or is 
accompanied by, eleven maps and numerous plates and illustrations. 
In addition to the reprint of the Summary Report of 1894, it com
prises the following reports on special districts and subjects:-

Report on the area of the Kamloops map-sheet, British Columbia. Coutonts of 

R 1 . f h F ' 1 d 0 . R. B 0 Vol. VII. eport on an exp oration o t e m ay an memca ivers, . . 
l~ 
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Report on the country in the vicinity of Red Lake and part of 
Berens RiYer, Keew11tin. 

Report on a portion of the province of Quebec comprised in the 
south- .vest sheet of the "Eastern Townships." 

Report on the Surface Geology of eastern New Brunswick north-
western Nova Scotia and a portion of Prince Edward Island. 

Report of the Section of Chemistry and Mineralogy. 

Report of the Section of Mineral Statistics and Mines. 

The edition of volume VII. in French, has also been prepared and 
printed, and is nearly ready for is~me. 

'fhe printing of volume VIII. is now "ell advanced, and it is anti
cipated that this volume will be ready at a date much earlier than 
the last. 

It may here be explained that the reports contained in the 
Annual Volumes are also issued separately, and in this form are made 
available to the public as soon as received from the press, at a nominal 
charge. The volmpes combining the separate issues and furnished 
with general indexes, serve as continuous records of the work of the 
Survey, and the reports are sent out in this form to scientific exchanges, 
libraries and institutions. 

The number of nrn.ps actually printed during the past year is con
siderably less than in 1895, owing to circumstances elsewhere explained 
by the Chief Draughtsm:m, and also to the fact that a number of maps 
printed pre,ious to 1895 were issued together in tlmt year. There 
are, however, at the present Lime no less than 26 map-sheets of various 
parts of the Dominion in process of engraving or of reproduction by 
different lithographic processes. 

As a result of the important mining development in progress in the 
western part of Ontario, all separate copies of two of the maps relatin~ 
to that country have been exham>ted. These are the maps of the 
northern part of the Lake of the Woods and of Rainy Lake, published 
respectively in 1885 and 1888. Corrections and additions to the 
engraved stones of the first-named map are now in hand, and a new 
edition of it will be printed at the earliest possible moment, in order 
that it may be available to prospectors and miners in the spring. The 
Rainy Lake sheet will also eventually require to be reprinted, but as 
it has in large part been reproduced in a map printed by the Ontario 
Bureau of Mines, it is not so urgently required. 

Part 3 of volume III. of the series of publications entitled Palceozoi<: 
Fossils, by }fr. J. F. \Vhiteaves, will shortly be published. This part 
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deals with the Cambro-Silurian fossils of the "Winnipeg basin, and is 
based upon the study of extensive and interesting collections made in 
that region, by several members of the staff. 

Work on the general classified index of reports of the Survey subse- General 

quent to the Geology of Canada (1863) has been continued by :i\fr. D. index. 

B. Dowling during the year, and is now completed to the beginning of 
the new series of reports in 1885. It includes 25,813 references. The 
indexing of the Geology of Canada (1863) is now in hand, and will add 
about 6000 additional references. As this volume constitutes a 
summary of all the Reports of Progress of still earlier years, and as the 
volumes subsequent to 1885 have separate indexes, the completion of 
the work now in progress will, with these, practically afford easy refer-
ence to the entire work of the Survey since its inception in 18-!3. It 
is intended to print the general index as a separate publication as 
soon as possible. 

The preparation and distribution to educational institutions of small Eclucationn.1 

collections illustrative of Canadian ores, rocks and minerals has been collections. 

continued during the past year, fifty-four such collections having 
been sent out, aggregating over 5000 specimens in all. It is 
e ndeaYoured as far as possible to confine the supply of these collec-
tions to institutions in which some elementary natural science is 
actually taught, but even as thus restricted, the labour and time 
involved in obtaining material, making up, labelling and cataloguing 
the collections is very considerable. 

Some duplicate mineral specimens of particular interest or rarity, 
brought in from various parts of the Dominion, have been sent to the 
museums of several Canadian universities, and a few specimens of the 
same kind specially requested by foreign institutions have been fur
nished. 

Further samples of economic minerals have been supplied from time Contributions 

to time, with all necessary particulars, to the Canadian section of the 
1
t0 Itmtpetrial 
.ns 1 u e. 

Imperial Institute in London, ·which now affords an excellent medium 
of making known in Great Britain produets likely to find a market 
there. Through correspondence with Jnr. Harrison Watson, the 
efficient curator of the Canadian section, and by means of the recently 
established Research Department of the Institute, producers and con
sumers have already in a number of instances been brought into relation 
with each other. The Geological Survey Department will be happy to 
forward to t he Imperial Institute, from time to time, any approved 
specimens of miueral products. Such samples should in all cases be 
accompanied by particulars as to price, place of shipment, freight 
charges, etc. 
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The correspondence of the department has greatly increased in 
late years and while much of this is of a routine character, a large 
proportion of the letters written are in reply to specific questions of 
various kinds, or of the nature of reports upon specimens sent in for 
determination or examination. Work of this character consumes a 
good deal of the time of several members of the staff, not otherwise 
accounted for, but is of direct importance, being one of the modes in 
which the knowledge of the mineral resources and geology of the 
country can most profitably be employf'd. 

The number of visitors to the museum again shows a notable in
crease, having risen to 31,595 in 189G, and every year the necessity 
for a modern and safe building of greater size, becomes more urgent. 
A computation shows that, for the museum, such a buiiding should 
have about double the floor-space of the present one, with provision 
in the plan for further enlargement in future years. Considerable 
additions to the space now employed for offices, library and for pur
poses of storage, etc., are also required. The situation and construc
tion of the present building rend~r the danger from fire excessive, a 
fact particularly evidenced during the past summer by the occurrence 
of a conflagration in lots adjacent and to the rear, which under slightly 
different conditions might easily have involved this building. The 
collections, embracing as they do more than 2000 unique "type " 
specimens, with the entire supply of reports and maps, and the ma
nuscripts and notes representing over fifty years of work, would 
constitute an irremediable loss to the country if destroyed. 

The session of Parliament occurring during the past summer, with 
difficulties arising from the want, during some part of the season, of any 
appropriation to cover the work in progress in the field, rendered my 
continued presence in Ottawa necessary and prevented me from un
dertaking any considerable amount of work in the field, of any kind. 
A few days were, however, spent in Picton county, Nova Scotia, in 
company with Mr. H. Fletcher and Dr. Ami in examining some 
critical and interest.ing points connected with the geological structure 
of that region, of which the map-sheets by Mr. Fletcher are now in 
process of engraving. To Mr. H. S. Poole, who accompanied us on 
several occasions, acknowledgments are particularly due for informa
tion which his accurate local knowledge of the Pictou coal-field enabled 
him to afford. 

During the past year, very notable progress has been made in the de
velopment of the mineral resources of Canada, both in the way of actual 
work and in attracting the attention and interest of capital. British 
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Columbia has begun to evidence its value as a permanent producer of 
the precious metals, in a manner long foreseen by those who have paid 
attention to its geological structure and position. In Ontario, wherever 
the Huronian system is developed and has been examined, valuable 
mines-more particularly those of gold-are being discovered and 
opened up. In Nova Scotia, renewed interest has been shown in gold 
mining, and with improved machinery and methods, the output is likely 
soon to be greatly increased. Other mineral industries throughout 
the country, whether already established or in course of development, 
share in a general appreciation. 

The fundamental work of the Geological Survey is that of providing f{esulting 
geological maps and reports of the several parts of the country, such as dem

1
an.d f

1
or geo og1ca 

to be of value to the explorer, the miner and others, and in consequence rnformation. 
of the activity above alluded to, the demand for information of the kind 
has been greater than ever before. This has been largely ml:lt by the 
results of surveys previously planned and completed, with such fore-
sight as a study of the geological conditions existing in different 
parts of the Dominion has rendered possible. Detailed surveys have 
been made in some districts, while in others it has so far been possible 
only to carry out general explorations and preliminary reconnais-
sances. Thus, when an increased interest is simultaneously shown Efforts to 

. 11 t f h f C d 't . t 'bl meet this. concerning a par s o t e vast area o ana a, i is no poss1 e 
to provide, in every case, information of the kind and on the scale 
that may be asked for. With the available force of properly trained 
men and the money actually at the disposal of the Geological Survey, 
all that can be done is to continue the work steadily, in those which 
appear to be the most important fields, with a due recognition of 
the faet that this work must be carried out in such a manner as to have 
a permanent value to those actually interested in employing it upon 
the ground, while at the same time commanding the respect and 
confidence of the scientific world. 

\Vith the partial exception of the Topographical Surveys Branch of Wantof trust 
the Department of the Interior, by which a great portion of the North- worthy maps. 
west Territory, Manitoba and the Railway Belt of British Columbia 
have been or are being mapped in varying degrees of detail, the Geolo-
gical Survey is the only organization under the Dominion Government 
occupied with anything of the character of a general mapping of the The chief 
country as a whole. From the very inception of this Survey the cause of ~elay ' m Geological 
want of even reasonably accurate maps of any of the provinces, has Surveys. 
constituted the principal difficulty in connection with the geological 
work. Wherever the operations of the Geological Survey have extended, 
it i · universally admitted that the maps published by it are the best 
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that exist; but in producing these maps a vast amount of time and 
labour is involved which should not properly be thrown upon the 
Geological Survey. With two very limited exceptions, in the cases of 
Nova Scotia and British Columbia respectively, the surveys conducted 
by the provincial governments have been confined to the running of 
lines of a cadastral nature, or to the partial measurement of rivers and 
lakes, without any attempt at exact geodetical work or the delineation 
of the relief of the land. 

The production of good topographical maps and the construction of 
roads or other means of communication in the several mining dis
tricts, are, it is believed, the most important means by which the pro
vincial authorities may readily aJfcrd additional legitimate aid to the 
development of the mineral wealth of the several provinces. The 
work of the Mining Bureaus, or Departments of Mines, of Ontario, 
Quebec, Nova Scotia and British Columbia, besides its function in the 
inspection and regulation of the mines, is assisting materially in making 
known the opportunities for investment and in reporting the progress 
actually made, in detail. The Geological Survey is conducting its 
operations in complete accord with these organizations, but as the 
provincial revenues are those actually benefited by the sale of mining 
lands and royalties on output, it is surely not too much to ask for 
some further a.ction on the part of the provinces in the matter of 
topographical sm·veys. 

I have to record, with great regret, the death of Mr. N. J. Giroux, 
who had been connected with the Geological Survey since 1883. This 
occurred November 30th, shortly after the completion of bis field-work 
of the season. Mr. Giroux was a most careful and conscientious 
observer, and although he had not contributed any detailed reports to 
the volumes of the Survey, he had aided materially in the collection 
of facts which have found a place in these volumes. His loss is 
sincerely deplored by all the members of the staff. 

Apart from the vacancy caused by Mr. Giroux's death, there have been 
no changes in the permanent staff of the Survey during the year 1896. 

Fifteen field-parties have been at work during the greater part of 
the past season, distributed as follows :-

British Columbia .. . .. 
North·west Territories . ... 

.. ... . .. 2 
3 

Ontario........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;~ 

Ontario and (-tuebec .... . . . . .. . . . . . .. .. . . . . . . .. 2 
Quebec....... . . .. .. ... . . .... . . .. . .. .... . ... . 1 

1 Labrador . . . . . . . ..... . .... . . . 
Nova Scotia ....... .. .. ........................ 3 

Total . .. . ........ . ... .. .. 15 
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Besides the above, special investigations were carried on for shorter 
periods by various members of the staff. Dr. H. M. Ami, spent some 
time in palreontological work connected with the mapping of formations 
in Nova Scotia. ::Wr. W. F. Ferrier, was instructed to endeavour to 
ascertain the locality in Hastings county, Ontario, from which 
specimens of corundum had reached him. This he successfully 
accomplished, with results which may prove to be of considerable 
economic importance. Mr. J. White, continued and extended the 
survey of measured lines in Central Ontario, necessary for the purpose 
of ascertaining the geographical position of the miLp-sheets already 
blocked out there. Mr. Willimott spent some time in collecting min
erals and rocks at several localities, and Messrs. E . D. Ingall and 
L. L. Brophy made short excursions in Ontario and Quebec for the 
purpose of completing information for mineral and mining statistics. 

Briefly reviewing the field-work accomplished during the year, in Synopsis of 

d 1 . h f 11 d . th 1 b l fi eld-work. regar to w nc u er ~tatements are ma e in e seque y tie 
several gentlemen engaged in it, the following points may be referred 
to:-

In British Uolmnbia, the supplementary work necessary to complete 
the topographical and geological information for the Shuswap map-sheet, 
was completed by Mr. J. McEvoy. A small area of rugged mountainous 
country in the north-east corner of this sheet was left unsurveyed, as 
it was thought to be more important for Mr. lVIcEvoy to join Mr. 
McConnell in the mapping of the vV est Kootanie district. In West 
Kootanie, Mr. H.. G. McConnell geologically investigated a tract of 
country to the south of Slocan and Ainsworth, including the Nelson or 
Toad Mountain, Rossland and Trail mining centres. As already stated, 
the region generally is divided between highly altered stratified rocks, 
chiefly of volcanic origin, and granitic rocks, largely of later date than 
these, which have broken up through them. Fossils believed to be of 
Carboniferous age were found in some parts of the stratified series. The 
Rossland ores occur in association with an eruptive mass of gabbro, 
about four miles long by one in width, and the definition of this is of 
great importance, as the principal ore-bodies appear on or about its 
periphery. A close study of the conditions of occurrence of the ores 
here promises to be most instuctive. It is proposed to prepare, as soon 
a.s possible, a preliminary geological map of that part of the West Koo
tanie district which has already been covered. 

To the north of Lake Winnipeg, Mr. J. B. Tyrrell's explorations 
were of the character of a reconnaissance, by means of which a con
Riderable area of country hitherto unknown geologically can now be 
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approximately mapped. He succeeded in defining the area of con
siderable bodies of the metalliferous Huronian series of rocks, and also. 
found an unexpectedly large region characterized by good soil and pre
sumably susceptible of ultimate agricultural occupation. 

By i\fr. W. Mcinnes, the work of mapping the mining regions of 
Rainy L::.ke district in western Ontario was continued, his time being 
devoted in the first place to the revision of some parts of the 8eine 
River sheet, of which a preliminary edition had been issued, and 
afterwards to the Manitou country, to the north of Rainy Lake. A 
report on the areas covered by the Seine River and Shebandowan sheets 
is now approaching completion, but a considerable amount of further 
field-work is required for the Manitou sheet, before this can be sent to 
the engraver. Much general information respecting the progress of 
mining in the region is given in Mr. lYicinnes's report in the sequel, 
and, as in the case of the work last referred to, the knowledge being 
gained respecting the associates and mode of occurrence of the auri
ferous veins is likely to be of great pr<tctical utility. 

l\'Iessrs. F. D. Adams and A. E. Barlow, associated in field-work on. 
the area of the Haliburton sheet of Central Ontario, make a joint 
report on its progress. Besides the economic importance of this region, 
the examinations in progress there have a special scientific interest, 
being designed, if possible, to ascertain definitely the relations of the 
rocks of the Grenville series, the Huronian, and thoselong a,go named the 
Hastings series, by Mr. V ennor. The whole question of the relations 
of the several members of the Ar0hrean in North America is peculiarly 
a Canadian one, originating some fifty years ago in the epoch-making 
investigations of Sir vVilliam Logan, in consequence of which he
first introduced a rational classification of the more or less completely 
crystalline masses underlying the Cambrian. The application of 
modern methods of research, however, necessarily opens for review 
many of the conclusions originally formed with less perfect means and 
knowledge, and the enormous area of these Archrean rocks in Canada, 
renders it particularly important that the best a,nd most natural classifi
cation should now be arrived at, for the purpose of delineating them 
upon our maps. Definite statements on the results rn far obtained in 
the work here particularly referred to, are for the present purposely 
avoided, in order to leave the subject entirely open for the unbiassed 
formation of opinion in the light of all the facts. Messrs. Adams and 
Barlow, however, find reason to entertain the opinion that the Gren
ville series is the highly altered representative of the Hastings series, 
and with that opinion Dr. Ells, as a result of his work in the <tdjoining. 
district is inclined to concur, although he thinks the equivalency of 
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the Hastings is distinctively with the upper part of the Grenville Synopsis of 

series. The nP-cessity for any reconsideration of the relations of the fi
0

elclt-work-
on. 

Huronian to the above-mentioned series, must remain rather a matter 
of conjecture than of opinion until the detailed work in progress shall 
have advanced further_ 

\York by Dr. Ells, above alluded to, has been chiefly in connection 
with sheet 119 of the Ontario series, which forms a continuation of 
the region covered by two sheets previously surveyed. One of these 
sheets includes the plumbago, mica, asbestus and apatite deposits of 
the Gatineau, B uckingham and Grenville districts, and both will be 
prepared for publication, with an explanatory report, as soon as 
practicable. 

The work in progress by Mr. Giroux, on a map-sheet to the east of 
Ottawa, including portions of both Ontario and Quebec, was,approching 
completion; but has been most unfortunately interrupted by the death 
of tlmt gentleman, as elsewhere mentioned. It will be necessary to en
deavour to provide next summer for the additional 8Urveys still 
required and for the working up of the remaining area and of Mr_ 
Giroux's notes aud plans. 

The basin of the Nottaway or Noddaway River, one of the largest 
rivers flowing to James Bay, has been further explored during the 
past season by Dr. Bell, and with results of interest both geographic
ally and geologically. Thirteen branches of the main stream were 
surveyed for portions of their lengths, and a route was explored 
northward from Waswanipi Lake to Nemiskau Lake, an expansion 
of the Rupert H.iver, by means of various streams and lakes. Mr. 
R . W. Brock, Dr. Bell's assistant, also carried out a trnck-survey to 
the eastward along the Waswanipi River, by which he ultimately 
reached Lake Mistassini. The more important geological results 
obtained are those relating to the distribution of the Huronian rocks 
in the region, which it will now be possible to lay clown with some 
accuracy on the map. 

In the "Eastern Townships" of Quebec, researches on the gold
bearing deposits and on the superficial geology generally, have been 
continued by M.r. R. Chalmers. ·with the results already obtained 
in 1895, it will be possible to produce a useful general report on 
the district, and upon this, work is now in prngress in the office_ 
Some interesting particularn relating to gold mining are given by Mr. 
Chalmers in his progress report, on a later page, as well as facts showing 
the existence of two boulder-clays and the presence and height of old 
shore-lines indicating remarkable differential chang"es in elevation. 
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.l\Ir. A. P. Low's investigations were again directed to the further 
exploration of the great peninsula of Labrador, across the northern 
part of which another exploratory line was surveyed, from Richmond 
Gulf on Hudson Bay, to Fort Chimo on Ungava Bay. The actual 
distance, in a straight line, between the two points mentioned, is about 
350 miles, but the total diRtance travelled, via Missinabie, Moose River, 
Hudson Bay and return round the eastern coast of Labmdor, was 
about 4200 miles. The Cambrian rocks, with their iron ores, were 
again found on the northern line of traverse, but no formations of late 
diite were met with, the greater part of the district being characterized 
by granitic and gneissic rocks of the Arcluean. It was found that the 
·rock-striation indicated a flow of ice, during the glacial period, from 
the vicinity of the present watershed, both to the westward and to the 
·eastward, nearly in conformity with the general slopes of t.he surface. 

In Nova Scotia, Mr. H. Fletcher, Mr. E. R. Faribault and Prof. L.W. 
Bailey, were engaged in geological work. Prnf. Bailey de\·oted his time 
to the further examination of the south-western part of the province, with 
the object of obtaining data for a somewhat detailed general report, such 
as to fulfil requirements until the regular mapping on the scale of one 
mile to the inch can be extended to these counties. Attention was given 
to the relations of the Cambrian gold-bearing rocks and the granites, in 
connection with the recent renewed activity in gold mining. The 
Devonian rocks of Digby county were also investigated, with interesting 
results in respect to their distribution and the horizon which they 
·occupy. Mr. H. Fletcher's time was again particularly directed to the 
surveys required for new and revised editions of the geological maps 
of the Sydney coal-fields. The field-work necessary for this is now 
complete, and the preparation of the new maps will be proceeded with 
as soon as possible. Some work was also done in Picton county, and a 
beginning was madfl toward the detailed mapping of the Springhill 
district in Cumberland county. By Mr. Faribault, work was continued 
in the gold-bearing Cambrian formation of the Atlantic coast region of 
the province. Surveys have now exLended to the westward as far as 
l\Iahone Bay, in Lunenburg county, it having been decided, for the 
.time being, to pass over the granitic country between this and the 
Halifax City sheet, as of minor practical importance. The geological 
mapping of the structural features of the auriferous Cambrian rocks, is 
much appreciated by those engaged in mining, and it is hoped shortly 
to publish some of the large-scale plans of special mining districts which 
.ham been made by Mr. Faribault. 
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Boring at Athabc/,Sca Landing. 

Work on the experimental boring for petroleum at Athabasca Borinil' opera

Landing, in northern Alberta, was resumed early in May last by :Mr. ~~~-~h~rn 
vV. A. Fraser. A depth of 1731 feet had been attained before the Alberta. 

suspension of operations in December, 1895, the Cretaceous strata 
penetrated had been proved to be almost exactly similar to those 
corning to the surface in natural outcrops further down the river, and 
it was believed that the top of the lowest member of the Cretaceous-
the so-called " tar sands "-in which petroleum is to be looked for, 
would be met with within the next 100 feet. lJnder these circum-
stances it was decided that no effort should be spared to accomplish 
the additional amount in depth, before abandoning this first experi-
mental hole. It was further intended to carry the boring through 
the " tar sands" if these should be proved to exist under Athabasca 
Landing, and to a depth of about 2000 feet, if possible. 

As expl::Lined in the last Summary Report, the difficulties in execut- Difficulties 
· l · · 1 b · l d b · ll . encountered._ mg t ns expenmenta ormg 1ave prove to e except10na y great, m 
consequence of the incoherent character of the beds; while the unex-
pectedly great thickness of the strata, under the actual circumstances, 
led to the reduction in size of the original boring, in depth, to such a 
degree as to make further operations extremely troublesome. So long, 
however, as any reasonable prospect existed of carrying the boring 
down a few hundred feet further, it was deemed advisable to continue 
work on it, and Mr. Fraser was so instructed, as will appear by his 
report. Almost the entire working season >rns spent in endeavouring 
to enlarge the bore, by under-reaming below the smallest (or 3~ inch) 
casing, so as to enable that casing to be driven down to arrest the 
cavina in of the shales. The work has been very arduous and slow, The bore-bole· 

0
. . . • eventually 

but with all his efforts, Mr. Fraser could not succeed m kidvancmg abandoned. 

more than thirty-nine feet in further depth. The boring was eventually 
abandoned when further progress became absolutely impo sible. Atten-
tion was then directed to withdrawing as much as possible of the steel 
casing, and a considerable proportion of this has been recovered for 
future use. 

Althoucrh this first experiment at Athabasca Landin()' has thus Information 

d . o 1 . cl h b 1 1 1 d h o t' t gained by the· prove mconc usIVe, an as not a so ute y sett e t e ques 10n as o work. 

the existence or otherwise of the " tar sands" so far to the south-
west of their natural outcrop, nor the further question of the continued 
presence of petroleum in them, much valuable information has been 
~ained. As explained in the last Summary Report, the great regularity 
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::i.nd persistency of the Cretaceous formations in the region has been 
·established, and the depth at which the " tar sands" and base of the 
Cretaceous may be found, over a wide region, has been determined. We 
now also know the nature of the overlying strata to be penetrated, 
and although this is unfavourable to boring operations, it may be 
stated with confidence that, with this knowledge, a second boring at 
the Landing could now be begun and carried down to any required 
depth without much chance of failure or loss of time. 

Sooner or later in the course of testing the great oil-bearing terri
tory believed to exist in Athabasca and Alberta, it will probably be 
necessary to arrange for such a second boring at the Landing, but in 
the meantime, it is proposecl, in the light of the facts now known, to 
make, in the first instance, a second experimental boring about eighty 
miles further down the Athabasca Valley, near the mouth of the 
Pelican River. At this place the summit of the " tar sands " should 
be reached at a depth of about 700 feet, and the base of the same 
formation (probably resting on the Devonian limestones from which 
the petroleum is originally derived,) at 800 or 900 feet. It is hoped 
that a boring to such a depth may be made with facility, in adopting 
the necessary precautions, during next summer. 

As explained in the last report, it would greatly accelerate the 
proving of the field if money sufficient to enable two borings to be 
carried on concurrently in different localities could be obtained. This 
would, in fact, practically enable the experimental work now possible 
in two years to be executed in one, becau8e of the restricted length of 
the favourable season for operations of the kind. It may be supposed 
that this work could be prosecuted throughout the year, and this may 
no doubt eventually be the case, should petroleum be discovered; but 
at the present time, the difficulty of communication, the distance from 
the base of supplies and the great expense and almost impossibility of 
having every appliance on hand in duplicate or triplicate, renders this 
practically impossible. 

It is proper to add that the work so far accomplished, although 
without positive results in the matter of petroleum, has not in the 
least degree tended to render the existence of petroleum, even at 
Athabasca Landing, more doubtful than before. It means only that 
the stratum in which the petroleum is likely to occur has not been 
reached in this instance, because of its unforeseen depth and other 
difficulties encountered. The importance of the inquiry, and its prob
able eventual success remain unchanged, and a,11 that has been said on 
this subject in the Summary Reports for the years 1894 and 1895, 
might here be repeated. 



01.WSON. J SUMMARY REPORT. 15 A 

Had petroleum been found in the boring at Athahasca Landing, it Examination 

Id b bl h b d "d d h b · 1 of North Sas-wou pro a y ave een eet e to at once move t e ormg p ant katchewan. 

to some place in the valley of the North Saskatchewan, for the purpose 
of tracing the productive beds fu r ther south, where their economic 
development might be of greater importance, because of the adjacent 
settlements and proximity to railway communication. With this pos-
sibility in view, it was thought proper to instruct Mr. R. G. 
l\IcConnell, before returning to his work in vVest Kootanie, to spend 
a few days in making a special investigation of part of the North Sas-
katchewan valley below Edmonton, of such a character as to supple-
ment that already carried out by Mr. J . B. Tyrrell, by whom this part 
of Alberta had been geologically mapped. The result of this inYestig-
ation is thus summarized by Mr. McConnell :-

" It waq found that the central anticline of the plains, which has Site recom

been traced northwards from the International boundai;-y to beyond b:ie:i~:dt~~~e. 
Battle River, dies away or becomes inappreciable before the Saskat-
chewan is reached. The beds, so far as can be judged by the eye, are 
practically horizontal along the valley, from Edmonton eastward as 
far as the examination extended, or to Saddle Lake Crossing, some 
thirty-five miles below Victoria. The choice of a site for a bore-hole, 
in the absence of any evident arching up of the strata, becomes a 
difficult one, and will necessarily be largely speculative. If a test is 
decided on, I would advise the selection of a site in the vicinity of 
Victoria. The upper beds disappear gradually going eastward, and a 
hole of less depth would therefore be required here than further west; 
also, if the anticline referred to above continues north in a reduced 
form, it must cross the Saskatchewan in this vicinity." 

As already stated, the results at the Landing were not such as to 
enable any further boring elsewhere to be attempted during the season . 
. Mr. McConnell's observations will, however, serve as a guide for future 
explorations. 

The greatest credit is due to l\Ir. \Y. A. Fraser for his indefatigable R eport. on 

and skilful conduct of the work at Athabasca Landing, under circum- bt.oring opera-
10ns. 

stances often very discouraging, and for most of the time without any 
prospect, under the arrangements made, of obtaining any adequate 
remuneration for his time and labour. His report is as follows :-

"During the season of 1895, the boring had been carried to a depth 
of 1731 feet, and had reached into the Clearwater shales which overlie 
the ' tar sands.' Further progress at that depth had become impos
sible owing to caving in of the sides of the bore. The casing had been 
<:arried down to a depth of 1473 feet. Reaming had then been 
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Report on resumed with the 'under-reamer,' and the casing had been carried 
boring opera- d t 1624 f t Th' h d't' f th b l k tions-Gont. own o · ec . is was t e con I 10n o e ore w Jen wor 

ceased, owing to the severe weather, on the 5th of December, 1895. 

"The under-reaming had ceased in an extremely hard stratum of 
sandstone; presumab ly one of the concretionary nodules, similar to. 
those found in this formation below Grand Rapids. The reaming had 
been carried into this for six feet, and the constant wearing away of 
the reamer by the emery-like rock, had reduced the shoulder the 
reamer was carrying down, until the bore was not larger than the 
casing. It became evident that an entirely different reamer was 
required. 

" Great difficulty was experienced in making a reamer strong enough 
to stand this hard rock, owing to the small size of the bore. Before 
going up in the spring of the present year, I had one made in Toronto 
from patternil of one used successfully in Australia, and resumed work 
on the 4th of May. 

"The new under-reamer worked fairly well for a time, but finally 
the steel legs broke. An extra pair of legs had been provided, but 
these also were used up before the hard stratum was reamed through. 
Two of the legs broke off in the bore, but were fished out successfully. 
Another pair of legs was got from Calgary, and reaming was resumed. 
Most of the summer was taken up in reaming through this hard 
stratum, for it proved to be about 18 feet thick. 

" It was thought to be of great importance to get the casing through 
this hard streak, for we were probably not over a hundred feet from 
the 'tar sands,' the reaching of which might make the test a successful 
one and determine whether the sands carried oil at this place or not. 
The bore had cost so much, that it was thought wise to spend a little 
more time and money in an endeavour to get down the short remaining 
distance. 

"Finally, on the 27th of July, the reamer passed through the hard 
1treak. But it took several days more to enlal'ge the bole to 4·~ in. 
diameter to allow the casing to pass through. On the 4th of August 
the casing was tried for the first time, and it just managed to scrape 
through. 

"From this depth (1635 feet) to 1720 feet, the reaming and casing 
went very well, but on another very hard streak which was encount
ered at 1670 feet, the reamer broke again, and much time was lost 
trying to fish it out. 

"'When the casing was down to 1720 feet, the bore caYed very 
badly, the shale being often forced up into the casing 100 feet., and 
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requiring to be cirilled out. 
again very bad. 

From 1720 to 17 31 feet the ea vi ng was Report on 
boring opera
tions-Cont. 

"Drilling was now resumed, and fiv e feet drilled, when the casing was 
put down a few feet again. At 1733 feet, the casing was only a foot off 
the bottom, and the sand-pump could not be got to the bottom, even 
then, because of the caving. As no progress could be made, I was 
forced to put the casing on the very bottom. If the formation below 
had been soft., the casing might have been carried on, but it turned 
out that about a foot below this (1736 feet) a very hard stl'eak of 
about six feet occurred, and further reaming was impossible, because 
at least three feet of space was required between the casing and the 
shoulder to work the reamer. 

"For the last few feet, the casing had been put down a few inches 
at a time, trying to shut off the caving sufficiently to work without 
getting it on the bottom, if possible. But it was found impossible to 
even get to the bottom before the casing was actually on the very 
bottom. This was owing to two cau. es.-The gas travelling down 
outside the smaller casing and forcing the ca·.-ing shale up on the 
inside, and the great pressure of 17 36 feet of overlying strata acting 
on the shale in much the same manner. 

" Under these circumstances drilling was again resumed. and if the . 
formation had continued hard, no furthel' casing would have been 
required, but unfortunately, it soon again clrnnged to a very soft shalfl 
and the caYing became so bad that all progress was finally stopped at 
1770 feet. 

"My instructions had been to carry on the bore while there was 
any prospect of getting down to the 'tar sands,' and not to abandon 
it until further progress had become impossible. Recognizing the 
wisdom of this, I had used every endeavour to get down to a depth 
which would make it a test and bad laboured against obstacles seem
ingly unsurmountable. 

"Acting in compliance with instructions received by wire, I now 

made preparations to pull out and recover as much of the casing as was 
possible, as soon as I bad found that further progress was stopped. I 
succeeded in cutting off the 4 inch casing at a depth of 1100 feet, and 
pulled that much out of the bore. Of the 4i inch casing I cut off and 
saved 700 feet. In pulling it, it parted three times, owing to a defect
ive joint. The 5~- inch casing was parted at 200 feet from the top, and 
this was all I was enabled to save of it. 

" After this the derrick was pulled down, the casing all piled up in 
good order, and the material left in good shape for an early move down 

2 
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the river. Logs for a large raft have been taken out and landed just 
at the rig, and a !arge boat has been built and made ready for moving 
next spring. A contract has also been let for chopping 60 cords of 
wood at the Pelican River. 

" From the work that has been accomplished much valuable inform
ation has been obtained. The bore has demonstrated that all the 
strata which overlie the 'tar sands' at their outcrop lower down 
the river, extend as far as Atbabasca Landing. The 'tar sands' 
appear to be at a greater depth than estimated, but the discovery 
of the overlying strata in very regular order, would seem to indicate 
that the 'tar sands' also will be encountered within the next few 
hundred feet. 

"The want of $Uccess in reaching the depth necessary to decide by 
actua,l boring whether the 'tar sands' are beneath the Landing or not 
is to be deplored, but every endeavour was used to get the bore as 
deep as possible. 

"The strata actually penetrated before the abandonment of the hole, 
and beneath those reported on last year, are as follows:

" 1731-36, very soft shale, dark, caving badly. 
"1736-47, very hard sand-rock. 

'' 17 4 7-52, shale. 
"1752-59, shale and sand sandstone, shale caving badly. 
" 1759-63, shale, caving badly. 
"1763-67, hard, supposed sandstone. 
"1767-1770, soft shale, caving badly." 

It will be understood that the above strata may now be added to the 
thickness of the Clearwater shales, as given in the Summary Report of 
1895 (p. 12 A.) The thickness of the entire Cretaceous section known 
at the Landing, now amounts to 1950 feet. 

In accordance with the practice previously followed, the succeeding 
reports of work accornpli;;hed, are arranged by order of provinces and 
districts, from west to east. 

BRITISII COLUMBIA. 

The winter months of 1896, were spent by Mr. R. G. McConnell in 
working up the geological and topographical surveys of the previous 
season in West Kootanie, and in other investigations related to the 
preparation of a detailed report on that very important mining district 
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Mr. McConnell left Ottawa for tbe west on May 13th, l\ld was British Co 

instructed in the first place to devote a short time to an exali ination umbia-Cont. 

of part of the North Saskatchewan River, below Edmonton, with the 
object of determining the most favourable place for an experimental 
boring, should it prove to be desirable to move the plant then eruployed 
at Athabasca Landing to the Saskatchewan. Mr. McConnell's observa-
tions on this point are given elsewhere, in connection with the report 
on boring operntions (p. 15A). 

Respecting the work accomplished during the summer m 
Kootanie, Mr. McConnell reports as follows :-

West W ork by Mr. 
l\IcOonnell, 
\Vest Koota-

" From Edmonton, I went to Nelson, B. C., arriving there on June nie. 

lst. Owing to the late season, snow still covered the higher peaks and 
ridges in this region and I was unable to commence regular mountain 
work for some weeks. The time, however, was fully occupied in an 
examination of the Koota11ie and tributary valleys. In the latter part 
of June a traverse was made up Sproule Creek, a stream flowing into the 
Kootanie from the north, four miles below Nelson. From the head of Districts 

Sproule Creek, a summit about 4500 feet in height was crossed to examined. 

Cedar Creek, and the latter stream was followed down to Slocari River, 
which it joins about thirteen miles below Slocan Lake. A traverse 
was also carried up Slocan River to Lemon Creek, connecting there 
with the work of the previous year. We returned by the Slocan River, 
down which a track-survey was carried. In July, the work was 
extended south of the Kootanie to Toad Mountain and neighbourhood, 
and to the North Fork of the Salmon. In August we moved to the 
Columbia River, and the remainder of the season was spent on Trail, 
Murphy, Champion and other creeks flowing into that river below 
Robson. Work was discontinued on the 20th of October. 

" Mr. H. Y. B.ussel, my assistant during two previous years in this 
region, having resigned, Mr. W. W. Leach, B.Ap.Sc., was engaged as 
field assistant for the season. I was also joined on the lst of August 
by Mr. J. McEvoy of the Geological Survey staff, who assumed charge 
of the topographical work. 

"The region examined forms part of the southern continuation of Ohn.racter of 

the Selkirk Range, and is everywhere of a rugged and mountainous country. 

character. It is traversed by several large and deep valleys running 
in different directions, the principal ones being those of the Columbia, 
the Kootanie, the Slocan, the Beaver and the Salmon. Draining into 
these are numberless small streams, usually of no great length, which 
take their rise among the higher peaks and summits and descend through 
.deep wooded valleys to the main rivers. The present rough condition 

2~ 
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of the country i:; mainly due to the slow but persistent wearing action 
of these streams, or their predecessors, on rocks of differing hardness, 
the process having continued long enough to entirely obliterate all 
tmces 'of the earlier configuration. 

"The most prominent rnnge south of the Kootanie, is the group 
called on some of the maps the Beaver Mountains, situated in the 
granite belt west of the North Fork of the Salmon. The higher peaks 
of this range approach an altitude of 8000 feet. A number of peaks of 
scarcely inferior height also occur south of the head of Hall Creek. 
South of the Beaver Mountains the country declines 1000 feet or more 
in general elevation and the contours of the hills and ridges become 
more uniform and rounded. Portions of the interior of this district 
bear a strong resemblance to a boldly rolling plateau. ·west of the 
Columbia River, an apparently endless succession of deep branching 
valleys and lofty ridges crowned at intervals with sharp peaks and 
crests, are everywhere met with. 

" The whole country is, or rather has been, covered with heavy 
forests, for, since mining operations began, destructive fires have raged 
every summer over large areas. The forest is principally coniferous, but 
is relieved by a few broad-leaved trees, among which are the aspen 
(Populus tremuloides), the cottonwood (probably Populus triclwcarpa, 
a birch (Betula occidentalis), and a small maple (Acer glabrmn.) Among 
the coniferous trees the pines are represented by the red pine (Pimts 
ponclerosa,) the black or bull pine (P. M1~rrayana), the white pine 
P. rnonticola), and the high mountain species (P. albicaulis). The firs 
by the Douglas fir (Pseuclotsuga D01.iglasii), two mountain species 
(Abies subalpina and probably A. ctmabilis), and by a species usually of 
fair size, growing on the lower fiats, which is possibly bies nobilis. The 
spruces include Englemann's spruce (Picea Englemanni), and a couple 
of other varieties not determined. Other trees well represented are 
the larch ( La?·ix occiclentalis ), the cedar ( Thuya gigantea ), the hemlock 
( Tsuga J.VIertensiana ). Of occasional occurrence are the juniper 
(Jimiperus Virginiana), and the yew (Tcixus brevifolia). The above 
list of forest trees has been revised by Professor Macoun. 

Prernlence of " The most notable feature in the geology of the district examined, 
igneous rocks. is the marked predominance of rocks of igneous origin. Two great 

series are represented, of which the older consists mostly of porphyrites, 
diabases, gabbros, tuffs and agglomerates, and the younger of granites. 

Granites. " The granites belong to the same mass so largely developed in the 
country north of Kootanie Arm and outlined in my summary of last 
year. The normal type is a medium-grained grayish rock, consisting 



CAWSOH. J SUMMARY REPORT. 21 A 

mostly of biotite, hornblende, quartz, orthoclase and plagioclase ; but British Col

great variations in both texture and composition are frequent. In umbia-Cont. 

places and over considerable areas the development of large felspar 
crystals give it a distinct, porphyritic appearance. -When crushed, this 
form results in a typical augen-gneiss. With variations in the propor-
tion of its constituents the granite passes into hornblende-granite, 
granodiorite and mica-syenite. The latter, cut by dykes from the more 
acidic varieties, occurs largely along the Kootanie River west of Nelson. 

" The granites, except for some small inliers of schists, are found in Distribution 

their various phases all along the Kootanie River and down the of granites. 

Columbia to near the mouth of Bear Creek. The south-eastern edge 
of the area crosses the Columbia River, below the mouth of Bear Creek 
and continues south for some distance along Lookout Mountain ridge. 
West of the Columbia River from Lookout Mountain north to China 
Creek, the granites occur in a band from one to two miles in width, fol-
lowing the river and sending out occasional spurs to the west, one of 
which partly encircles the Kootanie-Columbia and Monte-Cristo moun-
tains ; but north of China Creek it spreads westward beyond the edge 
of the district treated of. East of the Columbia River, the granites extend, 
in an irregular-shaped mass from three to ten miles in width, north-
eastward to Hall Creek. Besides the main granite area, numerous 
bosses and reefs of granite, evidently of the same age, break through 
the older rocks throughout the district. The largest of these crosses 
the Nelson and Fort Shepherd Railway near Salmon siding, and extends 
eastward into the still unknown country between the Salmon and 
Kootanie rivers. 

"The rocks on the Columbia River, for some miles above and 
below the mouth of Champion Creek, have some resemblance to parts 
of the Shuswap series. They consist of mica-schists and gneisses, 
evidently derived from granites interbanded with pegmatites, and the 
ordinary gray granites of the district in a more or less schistose con
dition. Somewhat similar rocks were also found on the Slocan River' 
near the 15-mile House, but the presence there of some bands of 
lustrous mica-schists, typical of the Shuswap, led me to refer them to 
that series. 

"The older system of predominantly porphyritic rocks, through which Porphyrites 

the "ray aranite breaks occurs under so many forms and in such different and associated 
o o ' rocks. 

degrees of preservation that it is highly probable rocks of different ages 
are represented in it. The prevalent rock of the series is a greenish 
augite-porphyrite often passing into a porphyrite. The groundmass of 
this rock is usually diabasic, and in many places the augite phenocrysts 
of the porphyrite disappear and it passes into a fine-grained diabase. The 
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porphJ rites, while often massive and uniform in texture and appearance, 
usually show a more or less brecciated structure on weathered surfaces. 
The embedded fragments and the groundmass, except for slight dif
ferences in coloration, appear macroscopically almost identical. Besides 
the augite-porphyrites and diabases, massive eruptive rocks are also 
represented by gabbros, small areas of which occur at Rossland and on 
the North Fork of the Salmon, and by the grayish porphyrites with 
plagioclase phenocrysts of Toad Mountain and Spokane .M.ounta.in. 
Fragmental volcanic rocks, consisting of tuffs and agglornerat.es, occur 
on Granite, Spokane and Sophia mountains, and also on the ridges 
south of Lake and Bald mountains and in other places in the district. 
The agglomerates are calcareous in places and are interbedded occa
sionally with bands of fossiliferous limestones. The fossils collected 
are imperfectly preserved, but are probably Carboniferous in age. 

"The eruptive series of rocks inclose bands and patches of dark fissile 
slates, which appear in most cases to be residual portions of the 
formations amid which the igneous rocks, were erupted, as none 
of the bands, even where a thousand feet or more in thickness, can be 
traced for any distance along the strike. Slate:; holding small lime
stone bands occur on Hall Creek, on the North Fork of the Salmon, on 
Trail Creek and in other places. 

"The granites and other rocks of the district are cut by numerous 
dykes and bosses mostly belonging to about the same period, but showing 
extreme variations in texture and composition, specimens showing a 
range from a light-coloured acidic rock to a dark basic one, and from a 
microcrystalline to a coarse granitic condition. 

"The distribution of the various members of the eruptive series is 
extremely irregular, and owing to the large proportion of the surface 
concealed by drift and forests, and the limited time at our disposal, 
it was found impossible in many cases to trace out junctions except 
in an approximate manner. A brief statement of the distribution and 
character of this group so far as known, will, however, be given here ; 
being of great economic interest, inasmuch as it contains the gold
bearing pyrrhotite ores which have made the district famous. The prin
cipal rocks _of the series are now being examined microscopically by 
Mr. Ferrier and some of the names given here may be altered when 
his investigation is completed. 

"At Rossland, the central member of the group is a fine- to coarse
grained ·gabbr0, apparently passing in a couple of places into a uralitic 
granite. The gabbros occupy an irregular-shaped area with a length 
of about four miles and an average width of one mile. They extend 
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from Deer P ark Mountain eastward to the western base of Lookout British Col
)fountain. The line of junction between the gabbros and the border- umbia-Cont. 
ing porphyrites, commencing at the nol'th-west corner of the area, runs 
south through the Cliff, War Eagle and LeRoi claims; then turning to 
the west, circles round a spur from the main area which covers part of 
Deer Park Mountain and continues eastward in a sinuous line, passing 
about a quarter of a mile north of the Crown Point mine to the 
foot of the west slope of Lookout Mountain. The northern edge of the 
area runs from the Oliff mine eastward to Monte Cristo Mountain, 
then bends more to the south, and skirting the southern base of the 
Kootanie-Columbia Mountain, continues in a south-easterly direction 
towa1·ds Lookout Mountain. The eastern edge of the area has not been 
precisely detinedowing to the absence of sufficient exposures. The gabbros 
are fringed with a varying width of 11,ugite- and uralite-porphyrites, and 
fine-grained green diabases. The passage from the porphyrites to the 
gabbros is nowhere sharply defined and the two rocks have apparently 
originated from the same magma, but have cooled under different con-
ditions. The g11,bbros and bordering porphyrites are important from an Relation of 
economic standpoint, as most of the ore-bodies at present being worked g~~f:s~ to orP. 
are situated either on or close to their line of junction. 

"In passing outward from the gabbro area, a section taken at Massive and 
almost any point, shows a bordering zone of brecciated porphyrites fragmental k 

. . . . . igneous roe s 
and diabases of varymg width, but seldom exceedmg a mile, beyond surrounding 

h. h 1 . . f h . t "" d 1 t gabbros. w ic comes an a ternat1ng senes o porp yntes, uus an s a es, 
and still farther away agglomerates, associated in places with fossili-
ferous limestone, make their appearance. Slates and tuffo occur 
with the porphyrites on R ed Mountain, on Kootanie-Columbia 
~fountain mid south of the gabbro area on L!lke and Bald moun-
tains, and the ridges running south from them. Agglomerates make 
up the main mass of Sophia Mountain and occue with slates, tuffs 
and porphyrites on Granite, Spokane, Grouse and Lookout mountains, 
and on the ridge immediately east of Sheep Creek. 

"The roughly concentric arrangement of the Trail Creek rocks, and Volcn.nic ori
the gradual passage outward from a holocrystalline central area through gin of rock•. 
semi-crystalline rocks to bedded volcanic fragmentals, suggest 
an ancient (although now deeply eroded) volcanic centre, situated 
near the site of the present town of Rossland, from which lavas and 
ashes deluged the surrounding district. The presence of small bands 
of coral-bearing limestones with the agglomerates and tuffs, also makes 
it probable that a slmllow sea existed at the time of the outburst, 
and that the eruptions were intermittent :ind continued during a 
lengthened period. 
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"The porphyrites on Spokane and 0. K. Mountain and on Lake 
Mountain are much fresher looking than those on Red Mountain, and 
may belong to a more recent period. An area of partly, and wholly 
serpentinized rocks occurs on Sheep Creek between the western base 
of Deer Park Mountain and 0. IC Mountain. 

" From Rossland, porphyrites and associated rocks, often crushed 
into a schistose condition and accompanied by bands of argillites, were 
traced northward across Rock and Murphy creeks to China Creek, 
where they are cut off by the gray granites. 

DiRtributim1 "West of the Columbia River, porphyrites and other igneous rocks 
of J)orphyrite~ · 'l t th t R 1 d l 'cl d' t 'b t' Th an associated s1m1 ar o ose a oss an 1ave a w1 e is n u 10n. ey are 
rock,;. found along the Columbia River from the boundary north to near the 

Schistose 
eruptives. 

mouth of Bear Creek, where they are replaced by granites, and thence 
were followed in a north-easterly direction along the line of the Nelson 
and Fort Shepherd Railway to within a couple of miles of the 
Kootanie River. The width of the band was not ascel'tained, as the 
country east of the N. and F. S. Railway was not examined except 
at a couple of points. From the railway west to the granite area, 
a variable distance, dependant on the sinuosities of the latter, the 
country is altogether occupied by these rocks. They were found at 
the head of Bear Creek an<l Chawpion Creek and along the lower part of 
the North Fork of the Salmon. Near the mouth of the latter stream 
is a small area of gabbro indistinguishable in appearance from that 
at RoEsland, while farther up augite-porphyrites of the ordinary type, 
accompanied by cliabascs and slates, make their appearance. The series 
here, as over most of the district, is traversed in all directions by por
phyrites and other <lykes of a later age. 

"The eruptive series bends round the end of a spur of the granite area 
near the head of Hall Creek, and extends eastward across Toad Moun
tain as a broad band penetrating the granite, to Rover Creek, and then 
continues in a more southerly direction to near Waterloo on the 
Columbia River. In parts of this area, as on Toad Mountain, 
the porphyrites and other igneous rocks have been crushed and 
altered into finely foliated diabasic, chloritic and hydro-mica schists. 
The strike of the schists usually corresponds very closely with the edge 
of the bordering granite. The derivation of the schistose rocks from 
the massive eruptirns, as already noted by Dr. Dawson (Annual 
Report, N.S., vol. IV., p. 56 B) admits of little doubt, as gradations 
from one to the other are frequent, and in many places the crushed 
and flattened phenocrysts of the original porphyrite are still appar3nt. 
On Rover Creek and southward towards Waterloo, where they disap-
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pear, the narrowing bands of pol'phyrites and associated volcanic and British Col-
'll k b l b ·t· · · urnbia-Cont arg1 aceous roe s are ro ;:en up y numerous gram ic intrus10ns, · 

and assume a more or less schistose character, although the alteration 
is nowhere so complete as on Toad Mountain. 

"No systematic examination of the mines in the district treated of Examination 

d l · h ",,. 0 1 l l . d p of mines. was ma e c urmg t e past season, as ~nr. ar y e, recent y appmnte ro-
vincial Mineralogist of British Columbia, was devoting his time to this 
particular work, and it was thought best, in consequence, to give all 
possible attention to the geological structure of the country. A 
bulletin descriptive of the Trail Creek mines has already been 
published by Mr. Carlyle, and another, which will embrace those of 
the Slocan, Toad Mountain and other parts of the district, is in course 
of preparation. A large number of mines and prospects in different 
parts of the district were, however, examined in connection with the 
geological work, and with a view to the elucidation of their character 
and the classes to which they may be referred. A brief statement of 
the results of these examinations is given below. 

" The auriferous iron and copper sulphide-ores of Trail Creek, occur Distributi?n 

l t l · 1 · l · b f l · · d of ore-bodies. a mos exc us1ve yin tie massive mem ers o t 1e eruptive series, an 
most of the importttnt ore-bodies which have so far proved productive, 
are situated either on or close to the line of contact between the gab-
bros and surrounding porphyrites and diabases. The Le Roi, War 
Eagle, Oliff and a number of other leads west of Centre Star Gulch, 
cut through the line of junction almost at right angles, while the Josie 
is ~ituated a short distance to the left of it, in the porphyrites, and the 
Centre Star workings almost immediately east of it in the gabbros· 
The Monte <Jristo and Deer Park claims occur close to the same line, 
the Kootanie-Oolumhia, a few hundred feet to the north of it in a band 
of porphyrites, and the Crown Point, Homestake, Gopher and other 
leads of the south belt, a short distance to the south of it, in diabases 
and porphyrites. The ore-bodies are, however, not altogether confined to 
the neighboul'hood of the central gabbro area, but are also found in thE 
bands of massive porphyrites which alternate with the surrounding 
volcanic fragmental rocks and al'gillites. The Jumbo is situated on one 
of these belts, as is also the Ooxy, the Giant and a number of other 
cla.ims. The tuffs, agglomerates a.nd associated slates, with few excep-
tions, and those of little promise, do not carry the typical iron and 
copper sulphide-ores characteristic of the Trail Creek region, but are Quartz 

traversed by occasional quartz veins which appear to belong to a later veins. 

date. 

"The ores of the mn,ssive emptive rocks, as stated above, consist Trail Creek 

principally of sulphides of various metals. Of these pyn·hotite or mag- ore. 



British Col
umbia-Cont. 
Pyrrhotite. 

Chalcopyrite. 

Mispickel. 

Cobaltiferous 
mispickel. 

Molybdenite. 

Other mine
rals. 

26 A GEOLOGICAL SURVEY DEPAR'l'ME~T. 

netic iron-pyrites is by far the most abundant. This mineral constitutes 
the common Hossland ore and also occurs in quantity, among other 
places, on Bear Creek, Champion Creek, the North Fork of the Salmon, 
and at Waterloo. It is found as a rule in a massive condition, ranging 
in texture from a fine to medium grain, but it is also disseminated 
through the country-rock. The massive variety usm1lly holds blebs of 
quartz, and grains and ineguln.r patches of other sulphides. The pyr
rhotite contains gold and silver in varying quantities, a small percen
tage of nickel and traces of cobalt. A specimtn from the Iron 
Colt, analysed in the laboratory of the Survey gave 0·234 per 
cent of nickel, and one from the Monte Cristo O·lil per cent. The 
gold contents are exceedingly irregular, ranging from traces up to 
several ounces to the ton, and the silver from traces to four or five 
ounces to the ton. 

"The pyrrhotite is usually accompanied by <t certain amount of 
chalcopyrite or copper-pyrites, intimately commingled with it. The 
copper-pyrit11s is extremely irregular in its distribution, in some places 
constituting a considerable proportion of the ore-body and in others 
occurring only as isolated and occasional grains and patches. It was 
nowhere seen pure in large masse;;. It is auriferous and holds appa
rently about the same percentage of gold as the inclosing pyrrhotite. 

"Mispickel or sulph-arsenide of iron, is found associated with the 
pyrrbotite in a number of the mines, and in places occurs in consider
able quantities. It is auriferous, and at the E,·ening Star mine and 
possibly at other places, a portion of the iron is replaced by cobalt and 
it passes into cobaltiferous mispickel or danaite. Dr. Hoffmann fur
nishes the following note on this mineral.-The specimen consists of a 
fine to coarse crystalline calcite carrying a cobaltiferous mispickel
most }Jrobably the variety known as danaite. It is coated in parts 
with ferric hydrate and peach-blossom red, hydrous cobalt arsenate 
(earthy cobalt bloom a variety of erytbrite) resulting from the decom
position of the mispickel. The mispickel may not improb11bly contain 
sufficient cobalt to be of economic importance, a point which will 
shortly be determined; the analysis of the J.JJineral having been entered 
upon. 

".i\lolybdenite or sulphide of molybdenum, occurs 1tt some of che 
mines, notal>ly at the Coxy and Deer Park. At the latter mine it is 
stated to be highly fturiferous. 

"Besides the above minerals, galena and blencle occur ac tlie Lilly 
May and other locations in the south belt ancl also at the Union ancl 
other mines to the north of the main mineral area, buL ate nut found, 
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so far as I am aware, in the principal Red J'\IountTa.in mines. Ordinary British Col

iron-pyrites is met with in greater or less quantities nearly everywhere. umbia-Cont. 

" The ores are usually oxidized on the surface, but the alteration 
seldom extends downwards for more than a few feet, and in some cases 
a single shot brings the unchanged sulphides into view. 

" The ores in the schistose ernpti ve rocks differ markedly from those Ores in schis

in the massive erupti ves. In the well known Silver King mine, on Toad tose eruptive 
~ rocks. 

Mountain, the ore consists mostly of argentiferous bornite with some 
copper- and iron-pyrites, tetrahedrite, argentite, blende, galena and 
stromeyerite. A specimen of the latter interesting mineral, which has 
only recently been detected, was handed to me for determination 
before leaving Nelson, and was submitted to Dr. Hoffmann who reports Stromeyerite. 

as follows.-It consists of stromeyeri te, a sulphide of silver and copper 
with a little galena and pyrite in a gangue composed of a grayish 
felspathic rock. An approximate determination of the silver in this 
particular specimen of the mineral after separation of all gangue etc., 
gave 51 ·9 per cent, of silver. The analysis of this mineral will shortly 
be taken in hand. 

In the Dandy, a claim adjoining the Silver King, argentiferous 
<:\Mena is the principal mineral, and associated with it in more or less 
abundance in different place~ are tetrahedrite, blende, bornite and 
copper- and iron-pyrites. 

" The classification of the Trail Creek ore-bodies, and the sulphide Classification 
deposits generally of the igneous rocks of the district, is a difficult of ore-bodies. 

problem and one which has given rise to considerable differences of 
op1111on. They may be original segregations from a cooling magma, 
like the Sudbury pyrrhotite ores, secondary segregations from the basic 
rocks which inclose them, replacement veins along lines of fissuring, or, 
as the majority of the miners are inclined to believe, true fissure veins. 
Isolated exawples might be cited in support of any of these views, but 
taking the deposits as a whole, the theory which fits in best with the 
prevailing conditions is undoubtedly the third. The blunt irregular 
outlines of some of the ore-bodies, and their fissure-like regularity 
in others, the presence in most cases of a single wall which is often 
meaningless as a confining line, and the occasional lack of any wall, the 
gradual blending of t he ore with the country-rock, and the presence 
of the latter as the principal gangue, are all characters consistent with 
the deposition of the ore from ascending heated waters, which have 
eaten away portions of the country-rock along lines of fracturing, and 
replaced it by the minerals held in solution. The definite and ap
proximately parallel direction and clip of t he majority of the Rossland 
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leads, the siliceous character of many of the ores and the presence of 
calcspar in seams and irregular pockets, tell against the theory of 
original segregation, which has of late years been applied to somewhat 
similar deposits in different parts of the world, while the ordinary 
ear-marks of fissure veins, as usually understood, are seldom observable. 

" The miners of the district are generally prejudiced in favour of fis
sure veins, under the belief that they are the only ones which are apt to 
be continuous in depth. There is no reason, however, why replacement 
veins following lines of fissuring, and filled with material derived from 
bRlow, though subject to greater variation in volume, should not be 
equally permanent. 

" Besides the pyrrhotite and associated sulphide-ores characteristic 
of the basic volcanics, an important system of siliceous ore-bearing 
fissure veins has a wide distribution in the district. The quartz leads 
are not confined to one formation, but occur indiscriminately in all. 
The 0. K. occurs in an altered and partly serpentinized basic volcamc 
rock, the Fern in massive porphyrite, the Poorman, Maud S. and Clear
water in granite, the Exchequer in schistose eruptives, the Elise in 
slates, and the Gold Hill and Helen in eruptive rocks later than the 
granite. The quartz leads vary greatly in size, but seldom exceed six 
to eight feet in width, and usually average less. They contain free gold, 
auriferous pyrites, chalcopyrite and galena. Stamp-mills have been 
erected at the Poorman, 0. K . and Fem, and a number of the other 
leads are being prospected. 

" A third class of gold leads includes the Starlight, Golden King 
and others in the vicinity of Toad Mountain, and consist of pyritized 
belts, often a hundred feet and more in width, traversing the schistose 
eruptives. These leads are simply more or less mineralizeJ portions 
of the schistose country-rock, carrying occasional ribs and stringers of 
quartz. They are low grade, the Starlight, which has been prospected 
during the past summer by Mr. Francis for an English company, aver
aging about $3 in gold per ton, but owing to the practically un
limited amount of material available, they may possibly in some 
instances be profitably worked. 

" Mining has made satisfactory advances on all sides in West 
Kootanie during the past season. Prospectors, the pioneers of the 
industry, swarmed over the country making numberless locations 
everywhere. A fair percentage of the prospects of previous years on 
which development work has been done, promise to become mines, 
and the older mines show no signs of deterioration as developed. 
Several new camps, 110tably Waterloo, Champion Creek, the North 
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Fork of the Salmon, and the Springer Creek district, liave come into British Col-
. h'l l Id h d 1 l · · d · · umbia-Cont. prommence, w 1 e t 1e o er ones ave eve opec mto recogmze mmmg 

centres. The output of ore has largely increased and the capacity of the 
smelters has been more than doubled in order to meet the demand. 
Favourable reports from competent men have been received in regard to 
a number of outlying districts which have not yet. been examined, and it 
is altogether probable that, with the ad vent of easy communication, the 
successes of Trail Creek and the Slocan will be repeated in .East Koot-
anie, Boundary Creek, the Lardo, the Big Bend and other places. 
Capital has flowed freely into the district during the season, but it is 
to be feared that an undue proportion of it has found its way into the 
pockets of speculators rather than into legitimate mining. 

"In Rossland and vicinity, although there h~ts been a good deal of Development 

1 t d 1 t . l . t' d l t d in Rossbnd. scarce y warntn e specu a ion, muc 1 conscien 10us eve opmen an 
prospecting work is being carried on, the result of which, in large 
part, will not be known for some time yet, as the hard eruptive 
rocks of the district necessarily make mining a slow and expen-
sive operation. Compressor plants have, however, been erected at a 
dozen or more of the principal mines, and machine drills with their 
quicker results are rapidly supplanting hand labour. The Le Roi and 
vVar Eagle are still the principal producing mines in the camp, but 
considerable shipments at irregular interrnls have also been made 
from the Josie, Iron Mask, Cliff, Evening Star, Crown Point and 
others, and it is highly probable that, with the extensive development 
work now in progress, the output from these will be largely increased 
in the near future. 

"The Rossland ores, as a rule, are not of high grade, and a large General cha.-
. f h · · l b fi b k d d racter of the proport10n o t ose 111 s1g 1t cannot e pro ta ly wor e un er present ores. 

conditions. The cost of freight and treatment is given by Mr. Carlyle 
at $10 to $14 per ton.* If the cost of mining, a variable factor, is 
added to this, it will be evident that ores carrying less value than $15 
per ton can only be worked at present at a slender profit, if at all. In 
order to utilize this material, reductions in both freight and smelting 
charges are imperative, and will doubtless be made as the treatment 
of the ore becomes better understood and competing lines of commu-
nication are opened up. Should the railway now projected through the 
Crow Nest Pass be built, and the mines connected with the exten- Importance of 

sive coal-fields known to exist in the Rocky .Jfountain Range, fuel, the redulct!ng 
~ sme mg 

principal item in the expense of smelting, could be obtained at a much charges. 

lower figure than at present, and the smelting charges reduced in pro-

*Bulletin No. 2. The Provincial Bureau of )Iincs, Victoria, B.C. Aug., 1896. 
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portion. A large percentage of the ores are of too low grade to be 
worked under any circumstances, but it is believed that with smelters 
built on the spot, cheap fuel and improved proce ses, those with a 
valuation of $8 and upwards will eventually be profitably treated. 

"The Slocan and Ainsworth camps, accounts of which were given 
in last year's Summtwy Report, were not visited by me during the past 
season." 

In the early part of the year, l\1r. J. McEvoy was chiefly engaged 
in compiling the information obtained during the previous summer for 
the completion of the Shuswap map-sheet, with a view to ascertaining 
if any further geological investigation would be desirable. Some time 
was also spent in the final revision of the Kamloops map-sheet for 
publication. 

Mr. McEvoy left for the field on the l Oth of June and returned on 
the lst of NovemLer. The first part of the season was occupied in 
filling in certain portions of the Shuswap sheet which had proved to 
be wanting in detail. Upon this work Mr. McEvoy reports as 
follows:-

Completion of "Arriving at Kamloops on the 15th of June, and having secured 
Sh~~~:1;or the necessary equipment, I started with pack-horses up the North 
sheet. Thompson River. Some days were spent in examining the country in 

the vicinity of the Barriere River, where the outline of the rocks of 
the Adams Lake series was uncertain. 

c; A short trip was next made to the north-east side of Mount Tod to 
define the boundaries between the Shuswap and Nisconlith series 
there. 

"Attention was then turned to the geology of the south-west cornet· 
of the sheet, where little was known of the arrangement of the rocks. 
Here the discovery of a small area of rocks of the Shuswap series 
(gneisses and mica-schists) on Sucker Creek, to the east of Chaperon 
Lake, gave a definite point to work from. From this an ascending 
series of rocks was traced up to the Triassic, similar to that found 
elsewhere on the area of the sheet as well as upon the adjacent Kam
loops sheet. A couple of weeks spent in this vicinity resulted in 
obtaining satisfactory outlines for the formations. 

Surveys un· "After this a few days were spent on Shuswap Lake, and then, 
dertaken near l · h h I' 1 I d l R 1 d Rossland. eavmg t e orses at, 'l..am oops, procee ec to oss an to commence 

a survey of the country in that vicinity. 
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"The methods of surYeying employed were triangulation with the British Col

transit, extended from points fixed by Mr. J. H. McGregor of the umbia-Cont. 

Provincial Survey, with topographical sketches supplemented by 
odometer and paced surveys. Barometers were used for heights going 
from and returning to definite points. 

"Much trouble was experienced on account of the dense smoke 
which prevailed during the greater part of the season and prevented 
any distant views. This difficulty was partly overcome by taking more 
small and partial sketches than would otherwise have been necessary. 

"The area surveyed extend;; from the International boundary-line Area covered. 

north ward to Hobson, and from the head of Murphy Creek on the 
west to the mouth of Salmon River on the Pend D'Oeeille River. 

"I W<LS assisted in carrying out this work by Mr. vV. W. Le:i,ch." 

NORTH-WEST '.l'ERRITORIES AND KEEWATIN. 

Subsequent to the date of the last Summary Report, Mr. J. B. Work by Mr. 

Tyrrell was employed chiefly in completing a report on the country Tyrrell. 

between Athabasca Lake and Churchill River, and in working up the 
results of his expedition of 1893, through the Barren Lands. 

On June 13th, Mr. Tyrrell left Ottawa for the west, having been Countrynorth 

instructed to undertake a prelimin:i,ry aeoloo·ical examination of a tract 0~ Lake Win-o o mpeg. 
of country to the north of Ln.ke Winnipeg and lying between the upper 
part of the Nelson Rirnr and the longitude of Cumberland H ouse. 
The existence of rocks referable to the Huronian system in this region 
had been conjectured, from information already gained by Mr. Tyrrell in 
adjoining areas, and as it is comparatively easy of :i,ccess from Lake 
Winnipeg, it appeared to be of particular importance to define the area 
occupied by these rocks and to ascertain their character. Mr. Tyrrell 
reports as follows on the work done, and it will be observed that he 
believes the region to be one of considerable promise and worthy of 
the attention of the prospector. 

"On the 29th of June I left Selkirk, Manitoba, accompanied 
by two canoemen who had been with me through two previous 
seasons, and the following day reached Selkirk I sland, near the mouth 
of the Saskatchewan River. On the morning of the lst of July ·we 
were taken by a small fishing tug north1rnrd to Limestone Bay, and 
thence we proceeded by canoe along the north shore of Lake Winnipeg 
and through Playgreen Lake to Norway House. 

"Here two Indians and an extra canoe were hired, and we turned Enumeration 

westward into the country lying to ths west of Nelson River, explor- ~~;~d~es sur-
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ing Goose-gut, Pine and Wolf rivers ; ret;urning from the lat;ter stream 
to Norway House, where the two Indians were paid off. 

"vVe then descended Nelson River to Cross Lake, where two other 
Indians were hired, and the descent of the Nelson River was con
tinued to the north end of Sepaywisk Lake, whence we crossed several 
portages and small lakes until we reached Burntwood River, which was 
ascended to Nelson House, where the Cross Lake Indians were paid 
off and allowed to return home. With one canoe, and the two men 
from Selkirk, I returned to P aint Lake, a,nd then ascended Grass River, 
through Setting, Herb and Reed lakes to its source in Cranberry Lake. 

'From the south encl of Cranberry Lake, we crossed the Cranberry Port
age to Athapapuskow Lake, and thence descended Goose River, 
through Goose Lake, to Sturgeon River, which was descended to Cum
berland on the Saskatchewan River. 

"From Cumberland we ascended the Saskatchewan River to Fort a 
la Corne, where the canoe was stored for the winter, and we drove to 
Prince Albert, arriving there on the evening of the 9th of October, 
three months and eleven clays after leaving Selkirk, having travelled 
in all about 1100 mile&, largely over routes previously unexplored. 

" From Lake Winnipeg and the Saskatchewan River, the horizontal 
Palreozoic limestone was found to extend northward to the south 
end of Hills Lake, on Pine River, and Herb Ln,ke, on Grass River. 
Thence, the northern limit of the limestone extends westward, keeping 
to the south side of Grass River, and generally forming an escarp
ment from fifty to one hundred feet high. Goose and Athapapuskow. 
lakes lie in a deep bay in the face of this escarpment. West of the 
latter lake the northern edge of the limestone is known to extend along 
the south-west side of Beaver Lake, and thence onward towards Lac 
la Ronge, south of Churchill River. 

Laurentian " North of the limestone escarpment, the country is underlain by 
:~i~uronian Archrean rocks, which have usually a gently undulating surface 

contour. From the Nelson RiYer westward as far as longitude 99° 30' 
they consist chiefly of gray and reddish-gray Laurentian gneisses and 
granites. Along the Nelson R iver these are cut by numerous dykes 
of dark-green, highly basic traps, and in the vicinity of Pipestone and 
Cross lakes they are associated with an area of micaceous, hornblendic 
and sericitic schists, stretched schistose conglomerates and fine-grained 
slates of Huronian age. 

" On the south side of this area, and near the edge of the gneiss, is 
an er-.:~1tive mass of light greenish-gray anorthosite, and a gabbro con-
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taining a large quantity of mispickel, associated with some copper- ?forth-west 

Pyrites. Territories-
Cont. 

" On the south side of the Indian Reserve Islnnd in Cross La,ke, 
the hornblende-schists are cut by wide veins of coarse, white, pegmatitic 
granite, containing large crystals of black and white mica, some of t he 
latter being nine inches in diameter, and very possibly indicating 
deposits of commercial value. On account of the evenly roun<led 
na,ture of the surface, and the want of bb.sting materials, none of the 
larger crystals could be taken out, but some of the smaller fragments 
obtained wern clear and unbroken. 

" Thinly foliated green schists, probably of Huronian age, were 
again found on another Pipestone Lake, on the way from Cross 
Portage to Burntwood Poiver. 

"But the most extensive and interesting area of Huronian rocks was L argest Hu

cliscovered on the upper part of Grass River. .Beginning a short dis- ronian area. 

tn.nce ea,s t of Herb Lake it extends almost continuously westward 
through Reed, Elbow and Cranberry lakf'ls, and crossing to the drain-
age basin of the Sn,skatchewan River, underlies parts of Athapapus-
kow and Goose lakes. 

" Seven miles ea~t of the north end of Herb Lake, the Huronian 
rocks are first encountered, in a hill of massive or slightly foliated dia
base largely altered to chlorite, and a short distance further west is a 
ridge of dark-gray inicaceous schist studded with rather large crystals of 
staurolite. On the east side of Herb Lake is a ridge of thinly foliated 
light-gray micaceous gneiss, containing a good deal of white mica, and 
cut by many veins of white quartz. 

" On the west side of the same lake, and extending south to 
Wekusko Point, is an eruptive mass of coarse gabbro, approaching a 
diabase in texture. South of this is a considerable area of dark
green, slaty schists. On the south-west side of the lake these are cut 
by another large eruptive mass of a finer grained and more typical 
gabbro. The schists are also disturbed and altered by a large mass 
of red granite. 

" Almost everywhere the schists are cut by larger and smaller veins Xumerons 

of white quartz. The river above Herb Lake runs for a considerable qu,irtz veins. 

distance along the line of contact of red granite on t.he west, and 
Huronian schists and conglomerates on the east, above which it crosses 
an area of coarse, dark-gray gabbro, returning, near the entrance into 
Reed Lake, to the red granite. Near the contact are many quartz 
veins, associated with a good deal of iron-pyrites. 

3 
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" On Reed Lake, the Huronian rocks consist chiefly of fine-grained, 
green, slaty schists, holding much pyrites, and cut by many stringers 
of quartz. 

" Above R eed Lake the country becomes more rugged and the hills R ocks of Reed 
and Cranberry 
lakes. more precipitous. The river circles round an area of basic igneous 

Promising 
field for pros
pectors. 

Superficial 
deposits. 

Soil and 
climate. 

Work by l\Ir. 
l\Tclnnes. 

rocks, as far as Cranberry Lake, often occupying a valley along the 
line of contact of these rocks with the surrounding granite or gneiss. 
Near the contact, the rocks have been much disturbed and are cut by 
many veins of quartz, often containing a large quantity of pyrite. 

"On Cranberry Lake the Huronian rocks are often altered to a 
silvery sericitic schist. The same schists extend across the water
shed to Athapapuskow Lake, and thence continue westward, perhaps 
beneath the undisturbed Palreozoic limestones. 

"This area of Huronian rocks, extending about seventy-five miles 
from east to west, and an unknown distance towards the north, pre
sents a good field of exploration for the prospector for gold and other 
precious metals, on account of the number and variety of eruptive 
masses that break through it, surrounded by zones of highly disturbed 
and fissured rocks. 

"From Nelson River westward to longitude 100° 30', and from 
the north end of Lake Winnipeg northward to beyond latitude 56°, 
the country is generally covered with a coating of stratified clay, 
varying in thickness from a few feet up to fifty, sixty or even one 
hundred feet. This clay is of much the same character as that of the 
Red River valley, having been, like it, deposited in the bed of t he old 
post-glacial lake that once occupied the basin of Lake \;vinnipeg. The 
rivers have, as a rule, cut down through this clay to the underlying 
rock, but away from the water-stretches, rock-exposures arc not of 
very frequent occurrence. The soil is rich and fertile, and since 
summer frosts do not seem to be very prevalent, the country will 
doubtless produce in abundance all the hardier roots and cereals grown 
in the province of Manitoba, and cattle, sheep and horses could be 
successfully raised. If the country were made accessible by a railway 
passing through it to Hudson Bay, it would certainly support a con
siderable agricultural population." 

1\1 r. Tyrrell returned to Ottawa on October l 6th. 

ONTARIO. 

( lVith adjacent parts of Qiiebec.) 

The greater part of the winter of 1895-96 was spent by Mr. W. 
Mcinnes in plotting surveys of the previous summer, in preparing for 
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the engraver the Shebandowan Lake sheet, correcting the Seine River Ontario-

sheet, and in compiling a report on these two sheets, shortly to be Cont. 

issued. On the field-work accomplished in 1896, Mr. Mcln,nes reports 
.as follo-ws :-

"I left Ott~wa on the 5th of June, and arrived at Port Arthur on Surveys by 

l 8 l 1\,r w·11· L B A f ·r h h d b Mr. L awson. t 18 t 1. '.lr. i iam awson, . ., o oronto, w o a een 
engaged as assistant for the summer, joiued the party here. During 
the early part of the summer Mr. Lawson was employed in making 
independent surveys in the region immediately east of Lake of the 
Woods. He first made a survey by boat-log of the canoe-route leading 
from the head of Long Bay, Lake of the Woods, to Eagle Lake. A 
series of lakes lying to the north of this route, between it and the line of 
the Canadian P acific Railway, was also surveyed. This included Hilly, 
White.fish, Narrow, Windy, Porcupine, Buzzard and Pine lakes, with 
connecting streams and portages. A survey was then made of the 
long westerly a rm of Eagle Lake known as Vermilion Bay, and of 
the greater part of the main body of Eagle Lake, with its easterly 
extension, Osborne Bay. Geological notes were taken by Mr. Lawson 
throughout, and a set of typical rock specimens was collected. 

" vVhile Mr. L awson was so engaged, I made a trip from English ~e-exami~1a-

R . · J O d. p ·fi R ·1 h d h t1nn of Seme iver stat10n on t 18 ana ian ac1 c a1 way, sout war s to t e River coun-

Seine River, for the purpose of supplementing the information on that try. 

region contained in the notes of t he late Mr. W. H . Smith. 

" The rout.e led through Upper and Lower Scotch lakes, Irish Lake, 
Welsh Lake, Norway Lake and a number of small lakes and streams 
to Upper Seine Lake and the Seine River. 

"About midway on this route, the belt of Keewatin which forks Route from 
· · d S d E1wlish River from the Seme River ban at teep Rock Lake, was crosse . It has station. 

here, at its narrowest, a width of about two and a-half miles, and is 
made up of diorites and kindred eruptives of the K eewatin, with con-
siderable areas of greywacke and crushed quartz-porphyry, and of 
felsitic and quartzose schists, all more or less pyritous. Belts of the 
schist, in a number of places, show pyrites in thin sheets along the 
planes of cleavage, as well as scattered irregularly through the mass 
of the rock. 

"Large angular blocks of quartz with iron- and copper-pyrites, 
which evidently had not trnvelled far, were noted about the shores of 
two of t he small lakes near the height-of-land. 

"Along the southern edge of this belt, a band of hornblende-gneiss 
-0r crushed hornblende-granite occurs, and forms a rim along the 

3! 
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northern edge of the large biotite-gneis$ area of Caribou Litke. This 
hornblende-gneiss band, where crossed on this route, has a widt.h of a 
little over a mile, antl Is without doubt continuous with the area of 
the same rock about Sawbill and Moose lakes. The area just des
cribed with its extension towards the head of Sawbill Lake seems to 
offer a promising field for the prospector. 

"Sawbill mine (location 313X.) was visited and the rocks about 
Sawhill Lake examined. They werfl found to consist in the main of 
hornblende-gneisses and hornblenclic granites and syenites often much 
crushed and sheared, in places becoming schists in structure. 

" In one of these much crushed and sheared bands the vein occurs 
on which the Sawhill shaft has been sunk. The shaft, which follows 
the vein, was down about 40 feet at the time of my visit, and work 
was continued actively dUl'ing the summer. The vein at the surface 
has a width of about 4 feet. It strikes N. 9°E. astronomical (or~- 15° 
E. mag.) * and can be followed in a southerly direction for 300 

Saw bill mine. feet, where it bends to a direction S. 24 ° IV. for another 300 feet, grad
ually failing in width until it becomes very small. In a northerly 
direction it has been traced about 900 feet, beyond which point the 
surface falls away into a swamp. It was stated by those in charge 
at the time, that the vein could be picked UP. again beyond the swamp. 
The hade of the vein is easterly at an angle of a little ove1· 10 degrees 
from the vertical. Though running 'with the formation' there seems to 
be no doubt about the true fissure character of the vein. The walls 
are well defined, the hanging-wall particularly so, often showing slick
ensided surfaces and a parting of crushed chloritic material between 
the wall and the vein-matter. On the foot-wall, there is a certain 
amount of mingling of the vein-matter with the inclosing rock and a 
numbi~r of stringers and small parallel veins, so that the vein contents 
do not come away so freely from this wall as from the hanging-wall. 
The clump showed quartz carrying iron- and copper-pyrites and a con
siderable amount of free gold, and the vein at the bottom of the shaft 
was well defined and solid. 

Harold LakP. " After a few clays spent in an examination of some points about 
Steep Rock and Moose lakes, where the geology is somewhat com
plicated, Harold Lake was visited. A number of veins have been 
exploited here, and half a mile of tramway has been built, connecting 
the different openings with a five-stamp mill at the lake shore. The 
outlet of the lake has been cleepened to allow sinking on a vein known 

* Be:irings throughout this report are referred to the true meridian unless other
wise stated. 
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as the shore vein, which outcrops ;1t the base of a low cliff near the 'nnt::1rio

south-west corner of the lake. This vein strikes N. 29° \V., with a bade Cunt. 

to the north-east of a few degrees from the vertical ; it is rich in free 
gold, but small and somewhat irregular. On No. 1 and No. 2 veins, 
which vary in width from one to two feet, were drifts about 200 and 
HO feet respectively with a shallow winze on each. The mill was not 
working at the time of my visit. Work was continued during the 
summer, and Mr. vViley informs me tba,t :1 more promising vein, near 
the tramway, was being opened up. The veins occur near the contact 
of a highly crushed. and altered granite with Keewatin schists and 
diorites. 

"At Non watin or Calm Lake, the Seine Ri \'er route was left for the Explor::1tion of 

l)urr)ose of exploring the Pipestone River. Pine Lake, at the head of PRipPstone 
· 1ver. 

Pipestone River, is reached from Calm La,ke by two portages with a 
small intervening lake. On the fast of these portages the ascent 
from Calm Lake is about 130 feet, and on the next there is a descent 
of a few feet to Pine Lake. As Calm T ... ake has probably an elevation 
of nearly 100 feet above Rainy Lake, the descent by the Pipestonc 
Ri ,·er must be a little over 200 feet. Tlte river proved Yery ro.ugh, 
with many falls and rapids, and along its upper stretches was barely 
large enough for c:1lloeing. Evenly foliated, fine biotite-gneisses of 
the Coutchiching, occur all along it:; course, striking about ea1>t-and-
west, with minor local deviations from this direction. These gneisses 
are an extension easterly on their strike of those described by Dr. A. 
C. Lawson as occurring about the most easterly extension of Rainy 
Lake, into which this rive1· empties. 

"A week was next spent in the region about Bad Vermilion Lake, in Ba<! Vermi

an examination of some of the gold locations. In this vicinity, on the lion Ln,ke. 

north shore of Shoal Lake, at Foley's (locations 174E. and 175E.), the Foley's 

veins occur in the so-called protogine granite area. This granite is 
first seen on the road leading northmirds from the shore of the lake, 
at a point about 200 yards from the shore, and extends continuously 
nort.hwards nearly to the southern shore of Bad Vermilion Lake. 
Two shafts have been imnk on a vein on this property to depths of a 
little oYer 200 and 100 feet respectively, with drifts aggregating over 
300 feet. The vein is a true fissure, and has a width; as exposed on 
the surface, of from 18 inches to 3 feet. At the bottom of the deeper 
shaft it is stated that the vein has widened to 5 feet or more. The 
dump shows very rich looking quartz with iron- and copper-pyrites, 
galena, and a good proportion of visible free gold. 

" Other good looking veins occur on the same property. One of these 
about 100 feet to the south-west of the first-named vein promises very 
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well. It has a surface width of about 2~ feet, and shows free gold in 
good quantity. Since my visit the company have continued active 
work on the property, and a mill is in course of construction. 

" Further to the east, on the road running northward from ~iine 
Centre towards Hillier's and Ferguson's, the first rock exposures 
after leaving the Keewatin rocks, which are seen on the immediate 
shore, are met with about half a mile south of Hillier's, or about 
three miles north-west of Mine Centre, on Shoal Lake. They are 
greenish, highly altered granites with prominent blebs of opalescent 
quartz. The same granite is continuous to and' beyond Ferguson's 
(A.L. 110). To the north, between the granite and the south shore 
of Bad Vermilion Lake, occurs a belt of alternating bands of gabbro 
and Keewatin diorite and schist. A great part of the area crossed by 
the road is covered with a thick coating of fine white sand, with 
large boulders of granite, which conceals the underlying rock, except 
where occasional bosses protrude. 

"At Ferguson's (A.L. llO and adjoining locations) in addition toai 
considerable amount of surface stripping, cross trenching, etc., two 
shafts have been sunk to depths of about 50 feet each. On one of 
these the vein is divided into two small veins of a few inches each, 
separated by an intervening mass of granite about ] 8 inches in thick
ness, which continues to the bottom of the p'resent shaft though nar
rowing down to a few inches. 

" In the other shaft on the same vein, further west, the vein is 
better defined though still narrow. Among the other veins on the 
property is one, on which only stripping has been done, which can be 
traced for over 1000 feet, varying in width from 6 inches to between 
one and two feet. These veins carry free gold in quantity sufficient, 
it is claimed, to well repay working. Work was continued during the 
summer on this property, preparatory to the building of a mill. 

Lucky Coon. "At Hillier's (the Lucky Coon, 655 P.) the mill was idle and 
nothing was being done. The shafts, which were filled with water at 
the time of my visit, have been sunk on two parallel veins about 80 
yards apart, one vein showing a surface width of from 3 to 6 feet and 
the other varying from a little over a foot to a broad, irregular vein 
showing about one foot of crushed country-rock, a foot and a-half to 
three feet of quartz, and 2 to 3 feet of mixed stringers of quartz and 
country-rock. These are .fissure veins cutting the granite mass. This. 
whole area of granite lying between Bad Vermilion and Shoal lakes 
has been very much crushed and is fissured in all directions, so that 
the number of veins is very great, some of them promising well. On 
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locations A.L. 103-4-5-6, are many good veins, the principal among Ontario

them striking from N. 20° W. to N . W. They vary in size up to a Cont. 

width of from 3 to 7 feet and generally show good walls. Many show Other g?ld 

visible free gold and others are strong in sulphides. At K. 244, on properties. 

the north shore of Bad Vermilion Lake, a band of greenish-gray, 
quart.zose, massive rock, fairly mineralized with iron- and copper-pyrites 
and from 50 to 100 feet in width, is inclosed in green hornblendic 
schists of Keewatin age with a trend parallel to the strike of the 
schists. This band appears to be an arm from the granitic area; it is 
cut in all directions by stringers and small veins of quartz from 9 
inches in thickness to mere threads, running generally across the trend 
of the band but following also every possible direction. These string-
ers, where weathered on the surface, it is stated, pan well. 

"On K. 231, are a number of veins, some of good size but irregular 
and difficult to trace on account of a swamp on one side and a sand
hill on the other. What their gold content is was not ascertained. 
Many other properties from which good assays are stated to have 
been obtained, h:we been taken up in the neighbourhood, some in the 
granite, and others both in the interbanded gabbro and diorite and in 
the Keewatin bands. 

"There does not seem to be any good reason why gold-bearing lodes 
in these last-mentioned rocks should be less permanent or persistent 
than in the granite. 

" Prospectors in the district informed me they have observed Relations of 

h h bb · 1 d h · th .t gabbros and t at t e ga ro m paces sen s arms or apop yses mto e gram e grani te. 

mass. This I was not able to verify. M.y own observation has been 
to the contrary, and where the two were seen in contact on the south 
shore of Bad Vermilion Lake, the granite cuts the gabbro in an unmis-
takable manner. The gabbro at this point has an indistinct schistose 
or foliated structure from crushing, and this foliation is cut across 
abruptly by the granite. 

"Fort Frances was next reached by steamboat, and after refitting Surveys in the 

h 1 · d f L L k h h -u Manitou t ere, a og-survey was carrie ro~ awrence a e t roug nowan, district. 

Denmark and Sturgeon lakes to Caribou or Deer Lake. The western 
shore of this lake and its northern and north-eastern arms were sur-
veyed, together with a route by a number of small lakes to one of the 
southerly bays of Eagle Lake. 

" Lake Rowan was found to be entirely within the K eewatin area L ake Rowan 

of Crow and Whitefish lakes. The exposures along its northern 
shore consist . of diorites and felspathic greywacke-like rocks of tne 
agglomerate type, with bands of green and gray schist. The western 
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end of Denmark Lake shows the same rocks, and its eastern encl 
extends into the band of hornblende-syenites and gneisses which form 
a rim between the Keewatin and the extensive biotite-gneiss area 
lying to the north-east. 

" Caribou Lake lies within the biotite-gneiss area. The eastern 
edge of the arm of Keewatin, which extends north-easterly to Eagle 
Lake, after crossing Caribou Lake at its extreme south-western end, 
keeps about two miles to the west of that Jake, with the same narrow 
rim of hornblende-gneiss intervening between the Keewatin and the 
biotite-gneiss area. 

"This Keewatin belt gradually narrows down as it is followed north
ward from a width of about six miles between Dryberry and Caribou 
lakes, to little more than a mile where it cro8ses the narrows between 
Eagle Lake and Vermilion Bay. It, however, widens out again almost 
immediately and bends around to the east to join the Keewatin area 
of W abigoon and l\fanitou lakes. 

" Surveys by micrometer telescope were next made of parts of Eagle 
and \Vabigoon lakes and of the routes between them, both north and 
south of the Cnnadian Pacific Railway. Two other routes to Cnribou 
Lake were traversed, one leaving Eagle Lake at the narrows between 
the lake and Vermilion Bay, and the other starting from the western side 
of Osborne Bay. Each leads through a series of small lakes which were 

Routes to surveyed by boat-log. The easterly one lies wholly in the biotite
Carihou L:>ke. gneisses ; the western cuts across the Keewatin band, referred to above 

as connecting the Crow and \Vhitefish Lake areas, aud gives a good 
cross-section of that band. 

Areas which 
invite atten
tion. 

Caribou Lake 
to Whitefish 
Bay. 

"The regions lying immediately to the south of Eagle and "\Vabigoon 
lakes offer a field which promises well for the prospector. In both 
these districts are bands of Keewatin of very irregular outline, with 
intrusi veareasof hornblende-granites and saussurite-gabbros. These two 
districts and that to the south of Lower Scotch Lake, have been particu
larly mentioned only because they are all easily accessible and do not 
seem to have attracted the notice of prospectors to any great extPnt, 
though the character of their rocks is such as to warrant their exami
nation. 

"The micrometer survey was continued through Caribou, Sturgeon 
and Whitefish lakes to Whitefish Bay on Lake of the Woods, and the 
long easterly bay known as Lobstick Bay was also surveyed. From 
the foot of Caribou Lake this route lay for the whole distance in 
Keewatin rocks, excepting where the granite area on which the Regina 
mine is situated, extends easterly about the mouth of Lobstick Bay. 
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" \Yhile on Lake of the \Voods, the Regina and Sultana mines were Ont,,,rio

visiterl. The vein in the case of the former of these, traverses both Cont. 

an intrusive area of altered hornblende-o-ranite and a Keewatin diabase r, ... ,~ke1of the 
0 ' oocs. 

the line of contact between the two cutting the drifts in the mine and Regina. 

showing an overlap of the diabase by the granite. 

" At the Sultana, the vein occurs in a very much crushed and Sultana. · 

sheared hornblende-granite which occurs here, as it does generally, 
as an intrusi1·e mass not far from the contact between the 
biotite-gneiss area and an area of Keewatin rocks. The Scramble Scramble 

mine, which lies to the north of the railway, within six miles of 
Rat Portage, occurs in a band of Keewatin hornblendic schists or 
crushed diorites, and close to the edge of the Eossland granitic area. 
Some surface stripping has been done here, and a shallow shaft has 
been sunk on a band 25 to 35 feet in width, made up largely of quartz 
and hea>ily charged with iron-pyrites, occurring both in thin sheets 
along the planes of cleavage, and irregularly distributed through its 
mass. Parts of the band were found to pan well, and an a\·ern.ge 
Yalue of 01·er twenty dollars to the ton is claimed for the whole band. 

" Considerable acti1·ity has been shown in developing and exploiting Shoal Lake. 

gold properties about Lake of the Woods generally, and attention is 
being again devoted to various properties which have lain undeveloped 
for years. New di~coveries of gold-bearing veins have been made in 
various places iu the district, notal.ily about Shoal Lake, where the 
Mikado and other properties haYe been attracting attention. 

" Here, as in the Seine RiYer country, the gold bas been found, in The gold-

£ l · h 1 d d' f l bear ino- rocks. every case o w nc we mve any recor , at no great istance rom tie 0 

contact between tbeKeewatin and intrusi ,-e granitoid rocks, which occur 
most frequently as narrow rims along the edge of the more extensive 
areas of biotite·gneiss, but which also invade the Keewatin rocks as 
isolated intrusirn masses. I know of no case where gold-bearing veins 
have been found to occur in the main body ofLhe biotite-gneiss areas which 
we ba.ve classed as Laurentian. On a preliminary edition of the Seine 
RfrP.r sheet, the rocks in which the Saw bill vein occurs were so classed, 
but this was owing to a misinterpretation of the notes of the late l\Ir. 
W . H. Smith, a.nd it has been corrected ou the regular edition of the 
map. 

" As surveys of ~'Ianitou Lake were already available from the work Manitou 

of previous seasons, it was not thought necessary to visi t this lake Lake. 

during the summer. A numbllr of claims ha,·e been located along the 
shores of the lake as well as about Little Manitou Lake. These claims 
lie in the Keewatin belt, which extends all along t he lake in the form 
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of a narrow band, between the large Laurentian areas to the east and 
west, and connecting the Keewatin area of Pipestone Lake with that 
of lakes W abigoon and lVIi.nni.etakie. It was known from last se1tsons' 
work that the Laurentian areas approach the shores of the main :Mani.
tou closely, and a trip eastward from the foot of Osborne Bay, made 
by Mr. Lawson last summer, proved that the gneiss area of Eagle Lake 
extends eastward at least to beyond Niven's 22- mile post on the Base 
Line of 1893-94. The marginal area of hornblende-gneiss which so 
commonly surrounds the biotite-gneiss areas, was found to intervene 
here also between the main gneiss area and the Keewatin. 

"Prospecting was extended northward during the summer into the 
region lying to the north of th!l Canadian Pacific Railway along the 
lVIinnietakie Lake Keewatin belt, which is a continuation north-easterly 
of the W abigoon Lake area. Promising veins are reported in this dis
trict, and assays of specimens from there made in the laboratory of 
the Survey gave small quantities of gold, enough at least to confirm 
the occurrence of gold in the region. 

Lake Supe- " Work for the season was closed on the 6th of October, but on the 
rior. Empress b k t O h E · · d h th h f mine. way ac o ttawa, t e mpress mme, situate on t e nor s ore o 

Lake Superior, was visited. This is a low-grade proposition, largely free 
milling. It lies to the north of the Canadian Pacific Railway, near 
J ackfisb station. At the lake-shore, the rock exposed in the cuttings 
on the line of railwa.y is a medium-grained, red, hornblende-granite, 
and along the road leading to the mine the same rocks are seen to 
within a half-mile or less of the mill. The veins on which work is being 
done occur in green, somewhat hornblendic schists striking N. 67° E. 
and dipping eastwards at an angle of 64°. Where work was being 
carried on, there is a series of clo3ely parallel veins, striking and dip
ping with the cleavage of the schists. The largest of these was about 
six feet in width where stripped. The belt has been uncovered by 
cross-trenching for upwards of a mile along the strike, varying, of 
course, very considerably in quartz contents in that distance. The 
outcrop occurs on the slope of a southerly-facing hillside at a height 
of two hundred feet or more above the valley bottom. The ten-stamp 
mill now on the property, has been placed near the bottom of the hill , 
so that a tunnel may readily be driven which will catch the veins at 
a depth of about 140 feet below their outcrop, and will prove the pro
perty pretty thoroughly and permit also the economical stoping of a large 
amount of vein-matter. At the time of my visit no mining work of a 
permanent character was being done, the ore for the mill was being 
taken by shallow shaft and drift from wherever it could be got at most 
conveniently. It was the intention of the management, however, to 
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proceed with the driving of the tunnel during the winter. The owners Ontario

claim only a low grade ore, but they claim also that the unusual faci- Cont. 

lities for working economically will ensure them a reasonable margin 
of profit. 

" Other discoveries of gold-bearing veins were reported during the 
summer from different points along the north shore, but none of these 
were seen. Ottawa was reached on the 11 th of October." 

Before the commencement of field operations in 1896, l\Ir. A. E. Work by Mr. 

B 1 d · th 11 · d ·1 t" -~ h t · 1 Barlow. ar ow was engage in e co ect10n an comp1 a 10n Ul t e ma ena 
necessary for the completion of the report and maps in connection 
with the exploration and surveys made in the Temiscaming region 
(Sheets Nos. 131 and 138 of the Ontario series of geological maps). 
These two maps, as will be seen by a reference to the Chief Draughts-
man's statement, are now in the hands of the engraver, and it is 
hoped that both report and maps will be ready for issue shortly. 
The plotting of the various surveys made during the previous 
season and the labelling of the large number of rock specimens then 
collected, consumed a considerable proportion of the time. In addi-
tion to this, detailed petrographical studies were made, in conjunction 
with M:r. W. F. Ferrier, of a large number of thin sections of the 
various gneissic rocks which cover much of the area examined, and a 
subdivision based upon their lithological and mineralogical characters 
will be incorporated in the forthcoming report. 

The work on the Nipissing and Temiscaming sheets having thus Field-work 

been practically completed, it was deemed advisable to associate Mr. 'o·n Ct e~trbal 
n ar10 y 

Barlow with Dr. Adams in the continuation of the work already M essrs. Bar-

begun by the latter on the Haliburton sheet in Central Ontario (Sheet ~da:~~ 
No. 118, Ontario). Mr. Barlow had already spent the month 
of September in 1895, on work in connection with t his sheet, and its 
geographical position is described in his preliminary report of that 
year.* 

The construction of the Ottawa, Arnprior and Parry Sound Rail
way renders accessible the northern part of this area, as a portion of 
this line, from a short distance east of Barry's Bay to a point a few 
miles beyond Whitney, lies within the confines of the area. 
The extension of the Irondale, Bancroft and Ottawa Railway to 
Baptiste Lake in the Township of Hersr:hell, affords an easier entrance 
to the southern portion, while the Central Ontario R.ailway with its 
present terminus at Coe Hill, opens up the south-eastern portion. 

*See Summary Report 1895, p. 63A. 
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Mr. A. A. Cole, B.A.Sc., as in previous years acted as assistant, 
his attention being mainly directed to the prosecution of some of the 
vai·ious topographical surveye necessarily undertaken. The surveys 
of the roads were made with Rochon micrometer and compass, 
although occasionally, in the measurements, the cbaiu or steel tape 
was substituted for the former. Leaving Ottawa on May 3lst, Mr. 
Barlow accompanied by Mr. Cole reached Peterborough the following 
day. A couple of days were spent in Peterborough and Lindsay, engag
ing men, procuring supplies, and making other preparations for the 
season's work. Gelert station on the Victoria Branch of the Grand 
Trunk Railway was made the starting point, and all the roads in this 
vieinity were surveyed, while a detailed geological examination was 
made of the adjoining townships of Snowdon and Glamorgan. This 
occupied the time till the lOth of June, when a few days were spent at 
Minden, corupleting surveys in the townships of Minden, Lutterworth 
and Anson, when a morn was made to Haliburton. The latter part 
of June was occupied in making similar road-surveys, withHaliburton 
as a centre, in the townships of Dysart, Guilford, Dudley, Harburn 
and 1\lonmouth. The northern shore of Twelve-mile Lake was the 
next stopping place, from which surveys a,nd geological examinations 
were made northward through the townships of Stanhope and Sher
Lorne as far as the village of Dorset on the shores of Trading Lake. 

Dr. Adams joined the party on July lst, at Haliburton, and spent 
the first month in a detailed geological examination of the shores of 
most of the lakes situated in the western and north-western parts of the 
sheet, and also of the portion of the l\Iuskoka River running through 
the townships of Peck, Finlayson and .McOlintock. During this time 
also he made paced and compass surveys of the roads around Dorset, 
as well as of the colonization and lumber road from Don:et north
eastward to Tea Lake, in the township of Peele 

The mont.11 of August was spent in geological and topographical 
surveys in the central and southern parts ~f the sheet, chiefly in the 
townships of Cavendish, Monmouth, Dudley, Harcourt, Cardiff, Ans
truther, Chandos, Herschell, Faraday, W ollaston, Limerick, Dun
gannon and 1.'fonteagle. At the same time, Dr. Adams was engaged 
in making examinations of the country bordering the lakes in these 
townships, as well as some paced surveys of roads in the same neigh
bourhood. 

A few days (September 7th to lOth) were spent by Dr. Adams 
and l\1r. Barlow in the examination of the various rock-cuts along 
the line of the Ottawa, Arnprior and Parry Sound Railway between 
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Killaloe and "Whitney station8, for which facilities were kindly given Ontario

by the Chief Engineer of the road . Dr. Adams returned to }fontreal Cont. 

on September lOth to resume his duties at :JicGill University, while 
Mr. Barlow went northward to complete certain surveys in the Temis-
caming district, returning to Ottawa on October 2nd. 

Surveys made in September by Mr. James "White, in this region, 
for the purpose of fixing the necessary geographical positions, are 
referred to on a later page. 

The surveys and exnminations which Messrs. Bal'low and Adams Geological 

are carryina out in the area of the Haliburton map-sheet and its importance 
0 · ,,f the work. 

vicinity, have a special importance because of their bearing upon some 
of the most intricate questions of Archren.n geology, including the re-
lations of the Grenville and Hastings series, the Fundamental gneisses, 
and also those of rocks probably equivalent to the Huronian system. 
Upon the results so far arrived at, the gentlemen above named make 
the following joint report :-

" The rocks exposed within the boundaries of the present sheet Roeks present 

b 1 l bd · · · f 1 • ] 1 L L · 9 in Haliburton e ong to severa su iv1s10ns o t 1e ·"'-re 1rean. . ower aurentmn. :.. ~heet. 

Grenville series. 3. Hastings series. The Lower Laurentian coyers 
by far the largest portion of the area examined, as rocks belonging to 
this formation occupy the w bole northern and north-western half of the 
district, while a smaller area occurs at the south-western corner of the 
nmp in the townships of Lutterworth, Snowdon and Glamorgan. In 
the southern and south-eastern parts of the sheet, there are other occur-
rences of similar rocks which, however, present a more normal granitic 
character. 

" 1. The Lower Laurentian of Logan is also frequently referred to Lower Lau

under the names of the Bttsement Complex or t he Fundamental gneiss, F~~~:~0:~tal 
as it seemed to be composed of an assemblage ofcrystallinefoliated rocks, gneiss. 

of which the macroscopical nppearance, causes them to be constantly 
spoken of and described under the general term of 'gneiss.' Petrogra-
phical studies haveof late amply demon~trated the inapplicability of this 
latter name, save as a' field' term or for the purpose of rough correlation 
and description, or as an affix to describe the structural features of the 
rock-type examined. In petrographical character the Fundamental 
gneiss is more or less monotonous, consisting as it does of several 
varieties of plutonic rocks, belonging chiefly to the granitic and dioritic 
familills, with which are intimately associated dark basic masses of 
amphibolite and pyroxene-granulite. These have the appearance of Origin of 

igneous masses in which a more or less distinct foliation is usually foliation. 

present, the persistence of such a structure over large areas having 
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suggested the term 'gneiss', as all were supposed to be of the same 
origin and composition. Although it seems quite certain that the 
foliation so common in these rocks is, in many cases, a structure deve
loped during the solidification of the magma from which they have 
crystallized out as a rP,sult of differentiation, it is in other case pro
bably the result of movement or :flowing in the mass itself, or again it 
may be owing to subsequent pressure exerted at a time when the rock 
had acquired much of its present rigidity. This has in many instances 
rendered foliation originally present, more pronounced, by the breaking 
down of the large felspar individuals and the drawing of these out into 
lenses or pod-shaped areas, in the direction of motion. Thus it usually 
happens that the most beautifully and evenly foliated rocks are those 
in which the constituents have undergone excessive granulation as a 
result of such pressure. It would therefore seem evident that this 
foliation, which may generally be seen in the hand specimen, is in the 
first place but an illustration in miniature of the effects of magmatic 
differentiation, by which probably the immense bodies of the more basic 
constituents have become segregated out, forming the dioritic or 
amphibolitic bands which are so commonly found associated with rocks 
of the granitic type. 

" The different varieties of gneissic rocks, alternate with or succeed 
each other across the strike, and sometimes cut one another off, sug
gesting a complicated intrusion of one mass through the other, but there 
is usually a general strike, to which in any particular district the 
foliation of all the varieties conform. The associated basic masses are 
very dark or black in colour. They are usually rather distinctly foliated, 
but are sometimes quite massive, occurring in pieces and fragments of 
all sizes and shapes scattered through the more acidic portions, and in 
the great majority of cases so intimately mixed with the latter, that it 
is impossible to separate the two in mapping. The smaller of these 
masses can be distinctly seen to have· been separated from the larger 
ones, which are often of enormous size, and this process may be observed 
in all its stages. The different varieties of granite-gneiss, which are 
perhaps the most prevalent of these gneissic rocks, invade the great 
basic masses, partially absorbing and sending wedge-like arms into 
them which tear them apart and anastomose through them in the most 
complicated manner. The smaller masses may then be seen to be 
separated into still smaller fragments, which either from the fact that 
they split more readily in the direction of their foliation, or owing to 
subsequent movements when the rock was in a more or less plastic 
condition, often assume long ribbon-like forms. That great movements 
·have taken place in the whole series at a later date, is shown by the 
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complicated folding and curving of these darker bands and masses into Ontario

a.11 sorts of curious forms, as well as in the frequent rolling out of great Cont. 

masses of the amphibolite when penetrated in all directions by little 
pegmatite veins, giving rise to masses of a dark, basic, gneissoid rock, 
filled with strings, bunches or separated fragments or grains of quartz 
and felspar, giving a pseudo-conglomeratic appearance. 

" 2. The Grenville series differs in a marked manner from the The Grenville 

Fundamental gneiss. In the region under examination, it comprise a seriPs. 

great development of limestones, with which are associated certain 
gneissic rocks whose minute structure and appearance mark them as 
highly altered sediments. In the Archrean area to the north of the 
St. Lawrence and Ottawa rivers, where these rocks have been studied 
in much detail by Dr. Adams both in the field and under the micro-
scope, these are seen to be very different from the prevailing types of 
granitic and dioritic gneisses. 

"The various analyses made, indicate in most instances a composi- Composition 

tion almost identical with that of ordinary shale or slate, while more of gneisses. 

quartzose specimens resemble the siliceous bands frequently met with in 
many slate quarries. These gneissic rocks frequently contain garnet, silli-
manite, graphite, rutile and pyrite, the last-named mineral when present, 
as it usually is, causing the rock to weather in a very rusty manner, 
which suggested the name 'rusty gneiss' so commonly applied to this 
member of the series. Under the microscope, they are seen to have 
undergone such complete recrystallization as to entirely mask their 
'Original character, although the appearance and arrangement of the 
,component minerals is often suggestive of the contact-zones bordering 
granites. Their almost invariable association with the limestones was 
also an additional argument in favour of their original elastic charac-
·ter. In the Haliburton sheet, similar gneissic rocks are found associated 
with the crystalline limestones. 

"The gneiss, on a fresh fracture, is generally light-gray in colour, 
sometimes nearly white, the rusty weathering of the rock being caused 
by the abundant dissemination of pyrite and pyrrhotite. Frequently 
the pyritous matter is so abundant that the exposure is capped by a 
Yeritable 'gossan ' of the decompos~d mineral, and their resemblance 
to the Sudbury nickeliferous deposits appeared to be so close as to 
warrant a detailed examination of some of the occurrences. Their 
total dissimilarity in origin to the Sudbury deposits as well as their 
analogy to pyritous deposits so abundant in the Laurentian was, 
however, clearly shown by Dr. Adams's work in this region in 1893. 

"These rocks constitute an irregular belt, between the great area of R elation to 

Fundamental gneiss in the north-west portion of the sheet and the :~~~s~~ental 
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Hastings series expooed in the south-east. The strike of the foliation 
of the Grenville series follows, in a general way, the boundaries of the 
Fundamental gneiss, and is seen in an especially distinct manner to 
wrap itself around the long and narrow area in the south-western 
corner of the map. Isolated masses of the limestone and gneissic 
rocks characteristic of the Grenville series are also found in the form 
of outlying patches in the Fundament~.l gneiss about its margin, as for 
instance, in the townships of Lutterworth and Stanhope. 

"The limestones and associated gneisses which characterize this 
series, form b ut a very small proportion of the rocky complex of the 
areas i11 which they occur, and which, owing to their presence, has usually 
been referred to as the Grenville 8eries. They are associated with and 
usually inclosed by much greater volumes of gneissic aud amphibolitic 
rocks identical in character with those of the FuHdamental gneiss. The 
limestones are also almost invariably penetrated by great masses of 
coarse pegmatite, and in some cases large occurrences of the limestone 
are embedded in the Fundamental gneiss. 

" The whole thus presents the character of a series of serlimentary 
rocks, chiefly limestones, invaded by great masses of the Fundamental 
gnei,s, and in which po;:sibly some varieties of the gneissic rocks present 
may owe their origin to the partial commingling of the sedimentary 
material with the igneous rocks by actual fusion. There is, however, 
no reason to believe from the evidence lLt present a\'ailable that any 
considerable part of the series has originated in this last-mentioned 
manner. 

" It will be readily seen that the exact delimitation of areas of the 
Grenville series is thus often a matter of great difficulty, as there is no 
sharp boundary between this series and the F undamental gneiss, and it 
has hitherto been difficult, in the case of the Grenville series, to account 
for the existence of such a comparfttively small proportion of sediment
ary stratft intimately associated with such great volumes of igneous 
gneissic rocks. 

'"°The relations of the two series in Central Ontario, as t hey appear 
by the investigations of the last two seasons, throw new light on the 
subject and indicate its probable explanation. These are such as to 
suggest that in the Grenville series we have a truly sedimentary group of 
strata, which has sunk slowly down into, and has been invaded by great 
intrusions of the igneous rocks of the Fundamental gneiss, when these 
were in a molten or plastic condition. The limestones however do not 
show any distinct evidence of absorption or solution in the in.-ading 
rocks, unless some of the highly garnetifer0us gneisses often associated 
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with the limestone are really formed by e.n intimate admixture of the Ontario

two rocks. The limestones are always highly metamorphosed, present- Cont. 

ing the characters of coarsely crystalline, <Llthough often more or less 
impure, white and pink marbles. :Uiasses of this highly crystalline lime-
stone or marble in some cases lie quite isolated, im bedded in the gneissic 
rocks as if they had been separated from the parent mass and pressed 
outwards or downwards into the gneissic magma. The contact of the 
Fundamental gneiss and the Grenville series would therefore appear to 
be a contact of intrusion. 

" 3. The o;outh-eastem portion of the sheet is chiefly underlain by Hastings 

rocks of the so-called Hastings series, comisting in the main of thinly series. 

bedded limestones, dolomites, &c., cut through by great intrusions of 
gabbro-diorite and granite. These limestones and dolomites arc usually 
fine-grained and bluish or grayish in colour, with thin interstratified 
layers holding sheaf-like bundles of hornblende crystals, and as com-
pared with the limestones of the Grenville series, are usually much less 
altered. They constitute beyond all doubt a true sedimentary series, 
and in the region to the south of the present map are asRociated with 
conglomerates or breccias and slates of undoubtedly elastic origin. 

" Although repeated traverses have been made from the Grenville Its relation to 
to the Ha1;tings series, no sharp line of division has as yet been found. ~!~-i~s~ille 
Toward the south-eastern part of the area, the limeBtones of the 
Grenville series in many places, while still highly crystalline, seem to 
be less altered, and finally, as the Ha ·tings series is approached, they 
present in places the bluish colour of the limestones of the latter series, 
so that it is often impossible to determine to which series they should 
be referred. The limestones of both series have the very numerous 
interstratified impure or gneissic bands so frequently referred to in 
descriptions of the limestones of the Grenville series, making the 
resemblance still more complete. In fact, although the true relations 
of the two series are obscured by the presence of numerous great 
intrusions of granitic and basic pyroxenic rocks, and can only be deter-
mined with absolute certainty by the completion of the mapping, the 
inve;;tigations so far indicate that, in the region in question, the H ast-
ings series probably represents the rocks more nearly in their original 
form, and that the same rocks, when invaded, disintegrated, fretted 
away and intensely altered by and mixed up with the underlying 
gneissic magma into which they had sagged down, became identified as 
the Grenville series. If this should prove to be a correct diagnosis of 
the relations of the two series, we have in the Grenville series an 
extremely metamorphosed portion of the Hastings series. 

4 
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" Concerning the age of the Hastings series but little is known as 
yet, but the character and composition of some of its members, chiefly 
the brecciac; and conglomerates, as well as the nature of its contact 
with the associated igneous gneis$ic rocks, seem to offer some pre
sumptive evidence in favour of its ultimate correlat.ion with the 
Huronian. 

" The occurrence of nepheline-syenite within the boundaries of the 
present sheet has been previously noticed.* A small additional 
mass not previously noted, was found by J'.Ir. Barlow on lot 30, con. IY, 
of the township of Glamorgan. In the townships of Dungannon and 
Faraday three distinct masses of these rocks were roughly outlined. 
One of these covers portions of concessions XIII. and XIV., extend
ing from lots 25 to 29 in the former and 23 to 26 in the latter. "~ith 

this are associated large masses of a deep blue sodalite, much of which 
might be utilized for jewellery and ornamental purposes. Another much 
smaller mass occurs on the Missis>ippi road, to the east of the bridge 
crossing the York River in the township of Dungannon, near the 
line between lots 12 and 13 in concession XL The sodalite found 
at this locality is in small quantity, but the nepheline occurs associated 
with the albite in Yery large individuals, forming pegmatite-like masses 
and segregations. The rock is usually of a pale gray colour, and, espe .. 
cially when foliated, presents a strong resemblance to the gray or 
dioritic gneisses so common in the Laurentian. Although the rock is 
sometimes massive, it has'Usually a ,-et·y distinct foliation, this foliation 
corresponding in direction with that of the ordinary gneissic rocks 
exposed in the vicinity. 

" The syenite weathers with a curious pitted surface, the depresBions 
being occupied by the nepheline, which is usually very abundant, 
leaving the irregular-shaped felspar and bisilicate individuals standing 
in relief. At the York River mass, the bisilicate present seems to be 
mainly hastingsite (so called by Dr. Harrington who made au analysis 
of the material) the most basic hornblende yet described. Cancrinite 
was found intimately associated with the nepheline on lot 25, con
cession XIII. of Dungannon. 

" A small area of nepheline-syenite occurs to the north-west of the 
village of Bancroft, sending a spur crossing tbe Hastings road about 
half a mile north of the village. 

Deposits of iron ore are somewhat frequently associated with the 
dark basic amphibolites of the Fundamental gneiss in the southern 

*Anmml Report, Geol. Surv. Can., Vol. VI. (N.S.), part J., p. 5. Am. Journ. 
Sci., July 18, 1894. 
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part of the district, but although frequently of very large extent they Ontario-

usually contain a great deal of intermixed pyritous matter, while fre- Cont. 

quently the ore itself is rendered more or less impure by the presence 
of black ferruginous silicates such as hornblende, pyroxene anu garnet. 
The ore is in general a magnetite, in places containing a small though 
varying proportion of ilmenite, but many deposits are entirely free 
from this objectionable mineral. The quantity of sulphur in many of 
the deposits, owing to the presence of sulphides, would lessen the value 
of the ore considerably, while in many cases its abund11nce would 
render the ore unsuitable for smelting purposes. Further search may 
however reveal workable deposits of iron sufficiently free from these 
sulphides to justify their development. 

Iron ores from the following places have been examined in the List of those 

laboratory of the Geological Survey Department :-- examined. 

n. Minden, Haliburton County, lot 11, Range I ., Report 1804, page 10 u, Ko. 14. 
u. Lutterworth (Paxton mine), Haliburton County, lot 5, Ranges V. and VI., R eport 

1894, page 1!l u, No. 16. 
c. Lutterworth (Paxton mine), Haliburton County, lot 5, Ranges V. and VI., R eport 

1892- 93, page 8 J. 

d. Lutterworth, Haliburton County, lot 16, Range VII., Report 18i8-79, page 16 H. 

e. do do do 5, do VI., do 1878-79, page 15 rr. 
f. Snowdon, Haliburton County, lot 20, Range I., Report 1873-74, page 211, No. 8. 
g. do do do 20, do I., do 1894, page 19 u, No. 18. 
h . \Vollaston, Hastings Co~mty, lot 16, do II., do 1887-88, page 24T, No. 4. 
i. do do do 15, do II., do 1887-88, page 24T, N o. 5. 
j. do do do 9-10, Range XV .. Report 1887-88, page24T, No6. 
k. Carlow, do do 6-7, do XVI., do 1887-88, page24T, No9. 

( L ':Magnetite ..... 30 ·29 
b. do 
c. do 
d . do 
e. do 
f. do 
g. clo 
h. do 
i. rlo 
j. do 
k. do 

.f8'6-! 
4()'50 
4:J·2G 
GO' 1!l 

26'!H 
..... I 5G·5o 
...... 2s-.12 
...... 46 ·6o 

A nallfSCS of the above o,.es. 

: : • : : : \ G·~~ 3 81 3 ·33 

·13 ·4~ 

.... . . . ..... Traces . I ...... . 
. ... . ;:'.'\one .. . ... . 

·03 ~one. 0·15 1 rn·30 
............ Xone . . 20·16 

. . . . . . .. . .. . . . .. 26" :)5 
·04 ·07 ·73 11·17 

........ .... Xone ..... .. . 
. .. . I· ..... Xone .. I . .... . 

...... 

1 

... . .. Xone ... . ... . 
. . . . . . . Trace .. 

1

.. . . . . 

..... .. ..... Trace ........ . 

Analyses. 

" Ores from the following lo~alities have been examined and reported Other occur

on by various chemists (see Report Royal Commission on t he Mines of ~~.~~.es of iron 

Ontario, pages 130-132.) 

4! 
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" Tl-.e Howland mine (sometimes also called the Snowdon or Pusey 
mine) i> situated on lots 26 and 27, concession IV. of Snowdon. The 
shaft io on lot 26 and the analysis of the ore gave metallic iron 
59·50, phosphorus ·005, sulphur ·06. 

"Tlie Imperial mine on lot 33, concession III. of Snowdon is in a 
brown hrematite. The analysis shows the ore to contain 45·82 per cent 
of metallic iron. The phosphorus is very low ; no sulphur or titanium, 
a little lime and a large amount of silica. 

" The Pine Lake mine on lot 35, concession IV. of Glamorgan, is in 
a magnetite running from 52 to 55 per cent of metallic iron. It is low 
in phosphorus bnt contains considerable lime and titanium. 

" The National mine is on lots 30 and 31 in concession XIII. of the 
township of Glamorgan. This is likewise a magnetite. 

" The New York mine is on lot 27 in concession XV. of the township 
of Glamorgan, and contains over 70 per cent of metallic iron, trftces of 
phosphorus, and no sulphur or titanium. 

" The Coe Hill mine is situated on lot 16, concession VIII. of "\Vol
laston, and seems to occur as a consequence of the local enrichment of 
a dark basic amphibolite coming in contact with a granite. The ore 
is a magnetite but contains a considerable admixture of pyritous 
matter, and some of the lumps piled on the ore-heap are falling to pieces 
owing to the abundance of the sulphides undergoing decomposition. 

" In the township of W ollaston, magnetite occurs on lots l .f and 15, 
concession II., and on lots 17, 18, and 19 in concession VIII., being an 
extension westwards of the Coe Hill deposit. Magnetite also occurs 
in considerable quantity a.ssociated with the masses of nepheline
syenite, but in no place where seen are the deposits of economic impor
tance. 

"Apatite, as might be expected, is found at various points throughout 
the region, but hitherto the inaccessibility of the district together with 
low prices have forbidden the shipping of the material, although con
siderable development work has been done in the township of Mon
mouth to the north-west of Tory Hill station on the I. B. & 0. Railway 

The mineral has however been found at the following places : 

Township of Dudley, lot ·1, concession III. 
" Dysart, lot 11, concession V. 
" Harcourt, lot 21, concession XI. 
" Monmouth, lots 14, 15 and 17, concession XI. 
" Cardiff, lot 22, concession XIV. 
" Faraday, 5 miles south-west of Bancroft. 
" l\fonteagle, lot 26, concession VI. 
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" Mica, both phlogopite and muscovite, occurs in considerable quan- Ontario

tity at a number of places. A promising deposit \\as being developed Cont. 

close to the I. B. & 0. Railway about two miles west of Wilberforce. ica. 

In the townships of Herschell and Dungannon, the mineral was noticed 
at several localities. 

" The discovery of a large deposit of corundum on lot 14, conces- Corundum. 

sion XIV. of the township of Carlow, by Mr. V>l. F. Ferrier of the Geolo-
gical Survey Department is elsewerc described (p. 116A). 

" The various crystalline limestones are often sufficiently pure to i\Iarble. 

yield the very finest quality of lime, while some of the beds would 
doubtless furnish material for use as marble. 

" Graphite, has been found associated with rocks of the Grenville Graphite. 

series in the townships of Dysart and Glamorgan. It is probably widely 
distributed throughout the region, but no deposits of economic impor-
tance have yet been discovered." 

About four months of the first part. of the year, were devoted by W ork by Dr. 

Dr. R. v.-. Ells to the plotting and compilation of notes of ,;urvey made Ells. 

during the preceding season, chiefly connected with map-sheet 122 of 
the Ontario series. This sheet covers the Ottawa valley from the 
vicinity of the city of Ottawa to Petewawa, and with sheet 121, lying 
to the east of it, now only requires final compilation and adjustment 
previous to publication. Early in May, Dr. Ells began his work in 
the field, attention being chiefly directed to the area of sheet 119, 
which adjoins No. 122 on the south. 

On the work accomplished during the summer, Dr. Ells reports as 
follows:-

" The surveys of the present season extended over portions of the Area covered 

counties of Renfrew, Addin
0
oton, Frontenac, "!:..anark and Carleton, bOytsm:veys in n ario. 

included in map-sheet No. 119. The first part of the season was devoted 
to the examination of the country along the Rideau River and Lakes; 
including several large lakes connected wiLh this system, or in the 
vicinity, among which were Bobs Lake, Sharbot Lake, and others 
easily accessible by short portages. The Missis~ippi River and i ts chain 
of lakes, as well as the country adjacent on both sides, was carefully 
examined from Carleton Place to the head-waters, as also were the 
lakes on the upper part of the south branch of the Madawaska, 
including Weslemkoon Lake and others of that chain. 

" The latter part of July and the first part of August were spent in Black and 

examinin
0
cr the Black and Coulonge nvers, on the north side of the q oulonge 

nvers. 
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Ottawa. The first-named was ascended for about seventy miles, to 
Forans Creek, whence a route extends through a series of lakes and 
streams, to Bryson Lake, which is about one mile west of the Coulonge, 
into which it empties by Bryson Creek about seventy-two miles abova 
the mouth of the Coulonge. This portion of the map of Quebec is prac
tically n blank on the Crown Lands plan, though a number of large 
lakes occur in the area, some of them ten or twelve miles in length. 

Road surveys " Tl1e last two months of the season were spent in the survey, with 
along the Ma- . 
dawaska and wagon-odometer, of the roads m the country between the J\Iadawaska 
niississippi. and Mississippi rivers, and in the country to the north of the latter 

Rocks of 
Black and 
Coulonge 
rivers. 

Course of 
Black River. 

stream. Much of this country is very rough and hilly, and in certain 
portions, the surface is largely bare rock, the timber and soil being 
almost entirely burned off. While the great mass of the rocks 
observed belong to the crystalline formations, certain, often large, 
areas of the newer sedimentary formations from the Potsdam to the 
Black River, both inclusive, were met with. The largest developments 
of these belonged to the latter formation, the characteristic fossils 
being tolerably abundant. These frequently rest upon the crystalline 
rocks without the intervention of the lower formations of the Cam bro-
Silurian. 

" The area traversed by the Black and Coulonge rivers, is largely 
occupied by reddish granite and gneiss. The latter is, however, some. 
times grayish and hornblendic, and occasionally garnetiferous. Bands 
of crystalline limestone are well exposed along the lower forty miles of 
the Black River, and similar bands occur along the Coulonge as far as 
the 70-mile post from its mouth. The general strike of the gneiss and 
limestone in this area is N. 30° vV., but this is frequently deflected, 
apparently by masses of granite. The upper part of these streams flow 
through a comparatively level country, largely covered with sandy drift 
which is, in places, underlain by clay. Isolated masses of reddish 
granite rise here and there, but thi~ area is much less rugged than that 
nearer to the Ottawa. 

" The Black River ha~ a very tortuous course, flowing for a great 
part of the way through banks of sand, with a steady current of two 
to three miles an hour, when the water in the stream is low. The 
ascent of the stream is therefore somewhat arrluous. Rapids occur 
at frequent intervals, necessitating a number of portages, some of 
which are very heavy. The worst of these is past the Long Rapids, 
sixty miles from the mouth, where a carry of three miles is necessary, 
over the spur of a mountain. The heavy rapids along the lower part 
of the stream, from the twentieth to the fortieth mile, are passed by 
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taking the Green Lake route, through a chain of lakes with six portages, Ontario

returning to the river just below the l\fanitou Rapid. The longest Cont. 

carry on this route is about half a mile. A band of crystalline lime-
stone extends along the route, and is as~ociated with rusty and 
garnetiferous gneiss. 

" The country between the Black and Coulonge rivers, south of Bryson Lake. 

Foran;; Creek and its chain of lakes, is generally rough and hilly. No 
limestone was observed on any of these lakes or streams, or along the 
portages. The character of the country to the north is similar to that 
seen on the upper portions of the Gatineau and Rouge rivers, further 
to the east. About Bryson Lake, which is not laid down on the map 
of Quebec, and which is from twelve to founeen miles in length with 
a breadth of from one to two miles, great cliffs of grayish quartzose 
gneiss occur along the east i;ide, with a clip of 10' to 50° eastward. 
These, in places, appear almost as flaggy as the Potsdam sandstone, 
and they dip beneath the limestone of the upper Coulonge. The lime
stones show on that stream at and above the mouth of the Crow River, 
which enters the main stream from the east at about the 70-mile post, 
and by which a route for canoes extends to the Desert and thence to 
the Gatineau. 

" The strike of the rocks along the Black and Coulonge, as con- General trend 

l · ] h ] G · d l f l of Archrean trastec wit l t at seen on t le atmeau an t le streams urt ler east, rocks. 

is worthy of note. This is still more marked when contrasted with 
the trend of the rocks as noted on the Bonnechere and the ~fadawaska 
to the south, where the general strike of the different bands is 40° to 
60° east of north. On the Kin,gston and Pembroke Rail way, south 
of Calabogie Lake, the course of similar rocks is north or a few 
degrees west of north. The formations therefore appear to follow a 
broad sigmoid curve over a very considerable area. The details have 
not yet been laid down on the map, but sutl:icient data have now been 
obtained to do so with a fair degree of accuracy. At the same time, 
it must be r..:cognized. that the presence of large areas of intrusive 
rocks, such as diorites, syenites and granites, has influenced, to a very 
considerable extent, the disposition of the rocks as shown by the strikes 
at mitny points. 

"A marked feature in the formations in the vicinity of the Mada- Crystalline 

waska, in the area to the south of that river, is the great development limei;tones. 

of crystalline limestones. In character these differ somewhat from the 
limestone found in the GrenYil!e district. They are often characterized 
by the presence of bluish and bluish-gray ~hades, and by a well-defined 
banding, which imparts a peculiar striped aspect to the rock over large 
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areas. The limestone is also often highly dolomitic, and in places 
weathers to a peculiar ochreous brown. Instead of the usual associa
tion of grayish and reddish-gray gneiss found north of the Ottawa, the 
associated rocks are mostly schists, either hornblendic, micaceous or 
chloritic. The characteristic mica-schists are beautifully exposed on 
the line of the Kingston and Pembroke Railway, between Lavant and 
Flower stations, as well as along certain portions of the Mississippi RiYer 
on the north side of Mud Lake, about a mile below Ardoch. They are 
also well seen on the south side of Marble Lake, in the township of 
Barrie. The hornblende-rocks, however, haYe a much greater de,-elop
ment, being often m:i,ssive and without any schistose structure. 

"North of the Long Lake, an expansion of the :Mississippi, tl1e lime 
stone is mostly blue in colour and often slaty. This character i;; well seen 
along the road from Ardoch to the head of Long L:i,ke; but in the 
vicinity of the intrnsfre masses the bluish colour disappears and the 
rock changes to a highly crystall ine cream-coloured mass in places afford
ing a white marble, often of great beauty. Serpentine, though some
times seen, is rare. In this :i,rea the presence of argentiferous galena 
in the limestone, in close proximity to the hornblende-rock, is worthy 
of remark, the percentage of silver in some of the Yeins bei11g sufficient 
to render them economically valuable. In the hornblende-rocks and 
other schists of this area, quartz veins a,bo occur which carry gold in 
small quantities, but those veins, so far as known, are genc>rally pock
ety in their distribution. As these rocks are apparently the eastward 
extension of those which carry gold in Mannora and i\1.adoc, it is quite 
possible that true gold-bearing veins may some day be found. 

"In this connection, it may be noted that an assay of a sample of 
quartz from the 28th lot of range VIII. of Chrenclon, in Fr ontenac 
county, made in the laboratory of the Survey, showed gold at. the rate 
of 2·098 oz. to the ton. This locality is about two and a-half miles north
west of Ardoch, on the Mississippi River, the rocks being those of the 
Hastings series. Another specimen from the west half of lot 10, 
concession VI. of Lav:i,nt, in the county of Lanark, yielded gold at 
the rate of 0·195 oz. to the ton. These ass:i,ys clearly indicate the 
existence of the gold-bearing belt of the l.Yfadoc and Ma,rmora region, 
in this area. Gold has also been reported from seYeral points in the 
western part of the township of Denbigh, and several mines have been 
opened in this area, but nothing definite as to the true Yalue of the 
quartz has yet been ascertained. 

"The principal mineral of economic importance yet found in the 
hornblende-rocks and associated limestones are the oi·es of iron. 
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These are of two kinds, magnetite and red hrematite. An examination Ontario

-Of these deposits was ma.de in 1895 by Mr. Ingall, of this Survey, Cont. 

whose report is now in course of preparation. A preliminary report on 
the subject by Mr. Ingall has already appeared in the Summary Report 
for 1895. A number of these deposits occurring in the area of the pre-
sent season's work, were carefully examined with reference to their 
geological relations. It was found that the hrematites, of which only 
three were recognized, viz., tlrn.t at the Dalhousie mine and two on the 
south side of White Lake, in the township of Darling, occurred in the 
crystalline limestone formation, in connection with which no eruptive 
rocks were visible. The magnetites, on the other hand, were invariably 
associated with eruptive masses, mostly dioritic, hornblende largely 
predominating. Some of the largest and apparently most important 
deposits are associated with the limestones, in which case, however, 
masses of greenstone or hornblende-rock were present, as at the Cald-
well and Yuill mines. In no case was any distinctly bedded deposit 
observed. In many of the ores small quantities of pyrites were obserYa-
ble, but in some cases this was almost entirely absent and the ore was 
of excellent qtrnlity. 

"An outcroppiug of magnetic iron ore was observed near the road Mount St. 

from Dacre to Mount St. Patrick, about a fourth of a mile south of ~~'.rick iron 

the former village, but no attempt has been made to develop the 
deposit and the quantity is yet unknown. 

"The iron ores of the district, in the vicinity of the Kingston and 
Pembroke Railway, occur in what has been styled the Hastings 
formation. Small deposits of apatite and mica were observed at 
several places in the area surveyed, but the associated rocks differ 
largely from those which occur throughout the lower Ottawa mineral 
belt, or to t he south of the Rideau Lakes, and the observed quantity 
of these minerals was not such as to warrant the expenditure of much 
capital in their investigation. 

"North of the J'lladawaska, in the townships of Griffith, Brougham Crystalline 

d B h 'l h f f h t · f d' l limestones an agot, w 1 e t e sur ace o t e coun ry is o ten excee mg y north of the 

rough and broken, great areas of crystalline limestone, often dolo- Madawaska. 

mitic, are seen. These calcareous masses occur, not only in the val-
leys but constituting large hills. In places the rock is highly charged 
with tre1uolite, and this character is also well seen in the limestones 
to the north of Oalabogie Lake, as well as at certain places in the 
township of Darling, and in South Elmsley. Great areas of these 
limestones, often well exposed, occur in Mr.Nab, Darling, Lanark and 
Ramsay. 
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Ontario- "In the 18th lot of range III. of Brougham, at the south end 
Cont. of Whitefish Lake, an important deposit of graphite occurs. The 
~r~~~i~~fu~e containing rocks are crystalline limestone, but dykes of granite also 
Lake. appear in the vicinity. At the shore of the lake, the deposit has been 

Mazinaw 
Lake. 

Boundaries of 
the Hastings 
series. 

Mica mine. 

uncovered to a distance of one hundred and fifty feet or more, show
ing a bed of graphite eight to ten feet in thickness. The mineral 
appears to be, for the most part at least, amorphous, but a flakey 
structure is seen in certain portions. This mine is about twelve miles 
distant from the railway at Calabogie, and a new road bas been con
structed for the purpose of shipment. A small deposit of similar graphite 
occurs in the township of Darling, near Tatlock. 

"The country from about the middle of Jl.Iazinaw Lake, north
ward into Denbigh, and thence westward for some miles, including 
the greater part of the townships of Ashby, Effingham and Abinger, 
is occupied for the most part, by grayish and reddish-gray gneiss and 
granite, generally having a well defined foliation . This may probably 
represent the Fundamental gneiss of the L<turentian. The area is 
very rough and settlements are few. To the south of i\Iazinaw Lake, 
the rocks are mostly hornblendic, often with a well marked green 
shade, passing in places into well-defined chloritic schists. These 
often become micaceous, and are associated with slaty bands which 
sometimes contain an abundance of quartz pebbles, thus constituting 
true conglomerates, in which the pebbles are ususually elongated 
along the lines of schistosity. They are well seen in the township of 
Kaladar, near the gold mine, not far from Flinton. 

"The northern limit of the Hastings series proper on the Ottawa 
River, as at present recognized, is a short distance west of the mouth 
of the Bonnechere; whence the line of division between this and the 
underlying portion of the Laurentian, passes a short distance west of 
the town of Renfrew. Continuing south-west, it crosses the Mada
waska in the towrrnhip of Griffith, near the Denbigh road, and extends 
thence to }fazinaw Lake as already indicated. Its southern limit has 
not yet been continuously traced. On the Kingston and Pembroke 
Railway, the hornble.ndic rocks with bn.nds of limestone extend for at 
lea~t four miles to the south of Sharbot Lake, and they apparently 
occupy the greater part of the township of Lanark, north of the Mis
sissippi River. Certain areas in South Elmsley also contain masses of 
tremolitic limestone, and in this respect, as also in the character of 
the associated rocks, resemble the Hastings series. 

"JI.lining operFLtions in the area examined during the past season, 
are at present almost entirely suspended. On the south side of Rideau 
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Lake, about fom miles from the Narrows at Oliver's Ferry, a very Ont::i.rio

considerable deposit of mica was, howevet', being worked at the time Cont. 

of our visit. 

"The o-raphite deposit near Oliver's Ferry is not now bein<Y worked, Gr.::i.phite of 
" " OhYer's 

though the mineral appears to be abundant and of good quality. Ferry. 

" Great masses of white binary granite, in which the felspar largely Binary 

predominates, were seen at a number of places, and certain of these, granite•. 

where not too far distant from a point of shipment, should be com
mercially important for the manufacture of porcelain. Very large 
masses of these whitish rocks occur a short distance west of the 
Kingston and Pembroke Railway between Lavant and Snow Road 
stations. A large deposit of this rock also occurs at Black Lake in 
North Burgess, not far from the Rideau Lake, and in North Crosby, 
near the upper lake. 

"A possibly important deposit of good looking iron-ochre was noted, Iron-ochre. 

on a rough road a short distance west of the Kingston and Pembroke 
Railway, in Blythfield township. It is situated on ranges II. and III., 
between lots 5 and 10. 

"A number of lakes containing marl beds were observed at various Marl. 

points, in some of which the deposits seemed to be extensive. These 
lakes can easily be recognized by their peculiar light bluish-green 
colour. 

"The season's work extended from l\lay lOth t.o October 3rd." 

After the close of field-work in the autumn of 1895, :Mr. N. J. \york of 1Ir 

G. b th l tt • £ l . d cl . h Giroux. iroux egan e p o mg o us surveys ma e urmg t e summer, 
but early in 1896, he was forced to suspend this work on account of 
severe illness. Upon his recovery, some further progress was made in 
collecting the material for the geological maps upon which he had 
been engaged, and on June lst he returned to the field to continue and 
if possible to complete the mapping of sheet No. 120, which covers 
portions of Ontario and Quebec between the Ottawa and St. Lawrence 
rivers, including the city of Ottawa and Cornwall. As elsewhere 
stated, Mr. Giroux's labours were unexpectedly ended by death, shortly 
after his return from the field. ~ The following preliminary report, 
which had in part been prepared by him, has since been edited by 
Dr. Ells:-

" The first few clays of field-work, for the season of 1896, were spent Surveys near 
with Dr. Ells in the survey of the area along the junction of map- Ottawa. 

sheets 120 and 119, on which he is engaged; and on the lst of June, 
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I left for my own field of work, nearer the St. I,awrence. The surveys 
were resumed in the county of Glengarry, in continuation of those uf 
the previous year, in order to complete, as far as possible, the mapping 
from east to west. 

" A small amount of work yet remains to be done in Soulanges 
county, as well as in Huntingdon, on the east side of the St. L<Lwrence, 
in or<ler to complete the map-sheet No. 120, for publication. 

" Su!'veys of roads were made, principally to the south of the Canada 
Atlantic Railway, and extending as far south as the town of Prescott, 
on the St. Lawrence, which is near the southern limit of the map
sheet. Connections were made with the city of Ottawa and with the 
work on the sheet to the west, No. 119. The greater part of the area 
between the Ottawa and the St. Lawrence was traversed, so that the 
surveys in the area of this Rheet are now nearly completed. 

" The rocks found are entirely confined to the lower Palaiozoic 
formations, extending from the Potsdam to the Lorraine, both inclu
sive. Large areas are occupied by Calciferous and Trenton beds, and 
an outcrop of red shales was noted, similar to those classed as Medina 
to the east of the St. Lawrence, near Three Rivers. The surveys were 
all made with the wagon-odometer, and the number of miles measured 
amounted to nearly 1150. 

" The rock formations throughout the area surveyed have generally a 
nearly horizontal attitude. A line of disturbance was observed, running 
almost north-and-south, for a distance of about four miles, in the 
township of Mountain, Dundas county, extending from Lockville to 
Van Camp's mill. The Calciferous rocks which outcrop on each side 
of the line and not very far distant, do not show the least sign of 
alteration and lie in the usual horizontal attitude. But at a short 
distance north of Lockville, llldges of fine-grained gray conglomerate, 
light in colour, with greenish bands, and of Potsdam age, occur. At the 
northern end of this line, on a small brook, near Van Camp's mill, 
there are ledges of whitish-gray grit, of Potsdam age, holding small 
rounded pebbles of white quartz, along with banded micaceous, some
what twisted, Randy slates or slaty sandstones, probably of Chazy age. 
These outcrops ar2, however, so limited in extent, that it will be im
possible to show them on the four-mile scale map. So far as I know 
this is the most easterly disturbance recognized on the area of map-sheet 
120. 

" The Calciferous limestones have a very considerable development 
on this sheet, and the soil OYerlying them is generally poor and thin 
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or sandy, unless covered with heavy beds of clay, as in Soulanges 
county, the eastern part of Glengarry and some parts of Huntingdon. 

" The principal places at which the Calciferous formation has been Areas in 
observed are as follows. At J\fanotick, on the Rideau River, the beds Dundas Co. 

resembling those seen at Glen Nevis. They are also well exposed at 
~Ianotick station and to the south of this place. Similar rocks also 
occur on lot 20, range VI., Osgoode township, Carleton county, the 
dip of which is S. 88° E. < 6°. They are also well exposed along the 
ron,d between ranges VI. and VII., Osgoode, from Vernon Corner, 
north for ubout three miles, as also on lot 23, range XII., l\fountain, 
Dundas county, and near Van Camp's mill, and they again appear 
about three and a-half miles west of Winchester, with a dip of 
S. 45° E. < 4° to 6°. 

" About two miles, in a north-easterly direction from Van Camp's 
mill, Calciferous limestone occurs in thin beds and much disturbed, 
with characteristic vugs of pink and white ca.lcite. This place has been 
opened as a qmtrry. 

" The formation is also well exposed in the neighbourhood of South Diwelopment 
"'I . cl 11 1 d f h' 1 d rr ·11 in Grenville ~· ountam, an a a ong westwar o t is p ace towar s :1._emptv1 e Co. 

and l\Ierrickville, and southward towards Easton's Corners and Irish 
Creek. Tt thence continues on to North Augusta and to the shore of 
the St. Lawrence as far as Prescott and down the river to Cardinal. 

" This formation is also seen on the Castor River, at about three 
and a-half miles south-east of Russell. Sandy calcareous basal beds of 
the same formation can be seen about two miles south of Smirleville, 
where they have been greatly altered, and hold pebbles and lenticular 
pieces of quartz. 

" Rocks of this formation extend westward from the eastern half of 
the township of Grenville, and beds of the same can be seen near 
Hickston Corners, Hell Gate swamp and Spencerville station on the 
Prescott <tnd Ottawa Railway. On the Nation River, near Spencerville 
station, the rocks have been disturbed and altered, so that, along with 
the ledges of characteristic brownish-weathering, dolomitic, fine
grained, gray limestone of Calciferous age, patches of banded sandy 
limestone occur, which probably are of Chazy age, or else represent 
much altered portions of the Calciferous. 

" On the road from Mountain to Smirleville, similar outcrops (Calci- Grenville and 

ferous) also appear, and at about one mile and a-half north of Mountitin ~~~~fess. 
station, this limestone is full of rounded and angular pieces of quartz, 
varying in size from a pea to a melon, and angular pieces from a 
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fourth of an inch to a foot across. This conglomeritic rock has a very 
homogeneous matrix, which exhibits plainly all the characters of the 
Calciferous. The dip of these beds on the south of the exposure, is 
S. 20° E.< 18°, and on the north side is about 100 yards wide, the dip 
is N. 10° W. < 12°. 

"The Calciferous also appears near Ormond Corner in the township 
of Winchester, Dundas county, in beds of limestone, as well as on the 
east point of Racket River, on the south side of the St. Lawrence, 
where ledges of dark-gray, sandy limestone outcrop. The south shore 
of the river, northward for some distance from this place, is low and 
without rock exposures, but Calciferous blocks are numerous. 

"At the bottom of Hungry Bay, these limestones appear in a small 
knoll, holding large pockety vugs of pink and white calcite associated 
with iron-pyrites. Some of the upper beds are slaty, and where the 
calcite occurs the rock is of a grayish-buff colour, compact and with a 
very fine grain, almost fine enough to be used for a lithographic stone, 
were it not that it contains certain inclusions which unfit it for that 
purpose. The dip is here S. 30° < 5. This place has been opened for 
a quarry and some of the material used in the construction of the 
Canada Atlantic Railway bridge was obtained from it. 

"The Calciferous also appears on a sm·Lll brook which empties into 
the River a la Graisse, lot 17, range VII., Lochiel, but the dip could not 
here be ascertained. 

"The Chazy, in this area, has not so wide a distribution, but is 
generally well defined, both by the character of its shales and sand
stones and by the fossils contained in the upper or limestone portion. 
In the western part of the sheet, about one mile north of Manotick 
station, ledges of bluish-gray and grayish limestones appear, which 
probably belong to this formation. Not far from Berwick, also, are ledges 
of dark bluish-gray limestone dip S. 40° E. <4°. These beds extend 
north-west from this place as far as Cannamore post-office, and conti
nue on in this direction. A similar rock also occurs in the northern 
part of Dundas and the southern part of Russell. 

"Limestones of this age are also seen about two and a-half miles 
west of Grantley, and at about three miles south of Chesterville. They 
also appear, associated with shales, about two miles north-east of West 
Winchester, as well as on lot 22, range XII., Winchester township. 

"On the north shore of the St. Lawrence, at a small point opposite 
the north-east corner of Barnhart Island, there is a fine exposure of 
greenish and black Chazy shales. They are very concretionary and 
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nodular in p~aces. but no fossils were observed. The dip is N.10 "'T < 2°. Ontario

These shales are exceedingly thin and splintery and are easily crushed Cont. 

in the hand. 

"At the north-cast end of Sheick's I sland, opposite Mille Roches, are Quarry near 

f ·1 ·f fl t 1 · Cl l' t A h b d l Sheick'slsl:md oss1 i erous a - ymg mzy imes ones. quarry as een opcne rnre 
and a quantity of material taken out for the construction of the canal. 
Specimens were collected from these quarries. The limestone at this 
place is bluish-bhtck in colour, very hard, with a flinty fracture, highly 
fossiliferous, and holds small dots or specks of clear calcite. It is of 
fairly good quality, though somewhat seamy in places. On weathered 
surfaces, which are of a brownish-gray colour, it is seen to be concretion
ary, and the partings of the beds, which vary from six to twenty-four 
inches, are very rough, blackish and pitted. I am told that 15,000 cubic 
yards a year have been taken out. The rock, in some places, is in beds 
of nine to ten feet thick, with generally a parting at about five feet 
from the surface. 

"The Trenton formation, with which is associa.ted the Black River, Trenton 

has a very extensive development in this area. In the western p11rt limestone. 

of the sheet, beds are well exposed from Billings Bridge along the main 
ro11d to Brit11nnia, where also the Chazy is well seen. The Trenton is 
also 'vell exposed ~ear Mr. Henry Onderdonk's, a short distance to the 
north-west of Ault.sville, >LS well as in the township of Russell, on one 
of the branches of the Nation River. It also appears about Crysler in 
the township of Finch, Stormont county, and thence extends eastward 
towards .Moose Creek. 

" Near South Finch, the bed of the P11yne River consists of Trenton 
limestone, 11nd there are also fine exposures about South Finch, Lodi, 
and other points in the vicinity. 

" A valuable quarry in rocks of this formation is located near Alex- Quarry near 

andria, on lot 27, range V., of I .. ochiel, about 200 yards to the south of Alexandna. 

the road . The rocks arc heavily bedded and dip S. 10° E. < i 0

• They are 
vertically jointed and blocks of any dimensions can be obtained as the 
limestone. is easily split horizontally. It is highly fossiliferous, and 
contains small seams of a black bituminous suh:itance. It is rather 
hard to work but of very good quality. In places the rock contains 
small veins of white calcite, and in cert11in portions has a mottled 
pinkish aspect from the presence of pink calcite. In others it assumes 
a greenish hue, due to a thin coating of a sbaly bituminous mineral. 
This stone is used in the construction of the new reform11tory at 
A lexandri11. 
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"The Utica is well exposed in the township of Cumberland, Russell 
county, near Navan Corner, and also about one mile and three-fourths 
south-east of Cyrville, in the township of Gloucester, county of Carleton. 
Near Ottawa, at Janeville and Billings Bridge, large outcrops of this 
formation are seen, as well as in New Edinburgh and in portions of 
the city of Ottawa itself. These black Utica shales pass upward into 
the grayish beds of the Lorraine formation which arP. well seen on the 
road south of Hawthorne Corner. A belt of these rocks occurs near 
Maxville, and fine exposures are visible on lot 16, range X., Cale
donia, on l'ifr. McRae's property. The black shfLles were struck at 
about eight feet from the surface, and Mr. McRae penetrated these 
for about ten feet, obtaining excellent water. These shales have a 
very considerable development in the township8 of Caledonia and 
Kenyon, but large areas are covered with drift and clay, so that the 
exact limits of the formation cannot be accurately ascertained. 

" Red shales, probably of Medina age, occur in the township of 
Russell, lot 31, range III., but the distribution of these rocks has not 
been worked out. 

" The glacial strire, where observed, were uniform in a southerly 
direction, ranging from fifteen degrees east of south to five degrees 
west." 

l'ilr. Giroux's field-work extended from the l st of June to the lst of 
October. 

QUEBEC. 

After the close of the season of field-operations last autumn and 
until the time for beginning the work of the present season, Dr. R. 
Bell was occupied in plotting his surveys of 1895 from his field-books 
and mapping the results; also in working up the geological data for 
the region covered by the French River sheet (No. ] 25, Ontario), and 
putting these upon the map for publication. 

Dr. Bell reports as follows on the field-work of the past season, 
which was directed to the same region, between the Upper Ottawa and 
James Bay, in which his explorations of the preceding year had been 
carried out :-

Fu~·ther explo- " The region explored lies in a general way between the Upper Ottawa 
rat1011 of Not- . . . . 
taway River and Rupert River and thence eastward to Lake Mistass1m. The explora-
basin. tion was in continuation of the work which had been commenced 
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beyond the height-of-land in this region in 1887 and resumed in 1895. Quebec

Grand LakFJ was an objective point on the journey from Ottawa to Gotil. 

the field of operations, and I determined to make my way to it via the 
town of J'.lattawa. aud Keepa.wa Lake. The newly opened Lake 
Temiscaming Colonization Railwn,y facilitating this course, and another 
reason for choosing this route was that I cuu!d follow a chain of lakes 
between Keepawa and Grand Lake which I had never before travelled 
and would thus be ena~led to make some useful geological notes by the 
way. 

"Besides voyageurs and a cook, my party consisted of R. \V. Brock 
' l\I.A., who had been my assistant during several previous seasons, 

lllr. J. l\I. Bell and 1\fr. D. A. Rankin. I relied on being able to 
hire competent Indian or half-breed voyageurs for the work in the 
north country at Keepawa or Grand Lake. Supplies were obtained 
partly from Ott~twa and partly from Grand Lake. Mr. Brock left 
Ottawa on the lOth June and was joined by ::.\Ir. Bell at Mattawa on 
the followin~ day. 'With the help of temporary canoemen they 
started as soon as possible to convey our outfit and other supplies as 
far as Grand Lake. 

"I left Ottawa on the l 9th of June in time to join l\Ir. L. Christo- .Tourney to 

pherson of the Hudson's Bay Company (who has charge of the Upper Grand Lake. 

Ottawa district) a few days later at Keepawa on his way to Grand 
Lake house. Chief Factor Rankin had kindly arranged for my pas-
sage with this gentleman on his return to that post. It was not till 
the 27th, however, that :Jir. Christopherson was able to leave Turtle 
Portage on Keepawa Lake, but we took only four days to cover the 
whole distance of about 160 miles, with some thirty portages, and 
reached Grand Lake on the lst of July. :Mr. Brock had already 
arrived with our outfit, and the above-mentioned supplies, and I 
obtained the heavier part of our provisions for the whole season 
through the accommodation of the Hudson's Bay Company at this 
post, thus saving much time which would otherwise have been required 
to transport them to this distance by my own party. Here I also 
obtained from the company a. four and a-half fathom bark canoe, which 
proved of great service in navigating the strong rapids of the larger 
rivers. In the course of a few days I succeeded in securing four good 
Indian canoemen, and our party started from Grand Lake house in 
two sections on the 6th and 8th of July. 

"After leaving Grand Lake, my own share of the work consisted Extent of 

in making a combined geographical and geological exploration of eleven EY-<ploration.'l.. 

branches of the main river surveyed in 1895, and of a chain of lakes 

5 
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and rivers extending from the \Vaswanipi to the Rupert RiYer, while 
1\Ir. Brock explored the region between Shabogama and W aswanipi 
iakes by way of the l\1ekiskan, and afterwards the region lying east 
of the latter lake by way of the "\:Vaswanipi River and Lake 1\Jistas
sini, from which he returned home by the Ashuapmouchouan River, 
Lake St. John and Quebec. 

"The aboYe explomtions resulted in demonstrating the existence of 
large areas of Huronian rocks which give promise of valuable metallic 
ores and other economic minerals, as well as of extensive tracts of 
agricultural lands and forests of northern timber trees, which are no 
doubt destined to be of great future value to the country. 

"Careful track-surveys were made of the lakes and streams on the 
routes followed by both Mr. Brock and myself. Numerous observa
tions for latitude and the variation of the compass were taken wherever 
I went, so that, with the work of last year added, the topography of 
an extensive region can be laid down on a general map with sufficient 
accuracy for present purposes. \Ve brought home as many speciruens 
of the rocks of the country as could be conveniimtly transported, and 
also about twenty samples of quartz and other vein-stones for examina
tion. 1\Ir. J. 1\I. Bell paid particular attention to the flora of the 
country traversed. Although many observations were made on the 
zoology of the country, neither time nor circumstances permitted of 
the preserYation of specimens. A number of Lepiclopterous insects, 
incidentally captured, have been handed to Dr. James :Bletcher for 
determination. 

"The geographical names to be made use of in describing the ex
ploration from Grand Lake northward, are those which have been 
given by Indians, wherever such names exist; some were given by 
my late assistant Mr. Cochrane in 1887, and some by Mr. O'Sullivan in 
1894, all of which I have adopted. But it often happened that owing 
to the absence of any name whatever-Indian or otherwise-I was 
obliged for the purpose of description to give appropriate designations 
to some of the geographical features. The few Indians of this great 
region attach little importance to geographical names, and such as 
they make use of are generally only temporary and recognized by but 
few families. They ham no idea of a uniform or permanent geography, 
and each little band of natives coming from a different part of the 
region, when they have occasion to use the same lake or river, has 
usually its own name for it, irrespective of what other natives may 
call it. 

"As poi~ted out in my summary report for 1895, the str~am follow
ed northward from the hei5·ht-of-land near the north end of Grand 
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Lake, to l\iettagami Lake, of which I made an instrumental survey Quebec

last year, had been supposed to be identical with a river flowing into Cont. 

Hannah Bay, which, on the sketch-maps of the region, wus called Erron&ous 

H h B R . H . R" Th" l tt h not10ns as to anna ay iver or arr1canaw iver. is a er, owever, geography of 

proved to be an independent stream lying to the west of the one in the country. 

question, reaching the sea direct and known to the coast Indians 
as \Vashahow or Bay River; while the one I surveyed had been 
confounded with it. At the time of Mr. Cochrane's visit in 1887 and 
his track-surYey of about 70 miles of it from the Boggy portage 
downward, the river was believed by the Hudson's Bay Company's 
people and the Indians whom Mr. Cochrane met with, to fall into 
Hannah Bay. (See Summary Heport for 1887, page 24 A.) The same 
notion preYailed in 1895 when I started on my survey of the stream, 
and even my guide for the upper part of the river assured me that it 
did not ultimately fall into l'{,upert Bay, but into the sea somewhere to 
the west of it. 

"In my report for 1895 (page 77)reference was made to the Hannah 
Bay River or Washahow River, above mentioned, and to a lake called 
Michigami or Michigama (big lake) lying east of it and discharging 
north-eastward by a large bmnch into the Noddawai (or Nottaway) 
River, not far from its mouth. From various sources I have learned 
that there is another lake of the same name (big lake) to the west of 
\Vashahow River, the outlet of which flows directly into Hannah Bay. 
The want of more definite names is apt to lead to confusion and 
difficulty of description. In addition to the various ' big lakes' in 
this region mentioned in the present report, the largest sheet of water 
between v'laswanipi and the Ashuapmouchouan River of Lake St. 
John is also called Big Lake. Indeed, in every part of the Domi
nion, east of the B.ocky Mountains, the Indians (who only know their 
-0wn district) have their local 'big lake'. 

" After crossing the height-of-land, my first exploration of the main Mudge Mani-
. f f s· L k d · h l\ tou River line o our route was rom imon a e eastwar , via t e iudge · 

l\fanitou or Devil River to the lake of the same name. On the way, 
thither (from Simon Lake) our course for ten miles lay through a 
large unnamed lake whosfl existence is not yet indicated on any 
map. While engaged in this work, I sent Mr. Brock to explore a 
western branch coming in at two miles below Simon Lake and also a 
small river falling into Obaska Lake,-the next expansion of the main 
river below Simon Lake. 

" On arriving at Shabogama Lake, Mr. Brock was giYen an efficient Route from 

Indian voyageur and one of the cedar canoes, with instructions, as S
1
' ha

1
_botgama _.Ja \.e o 

"\Vaswanipi. 



Quebec
Cont. 

Branches of 
upper ~Iekis
kun. 

Various tribu
tary stream . 

68 A GEOLOGICAL SURVEY DEPARTMENT. 

already stated, to follow a route leading thence to W aswanipi Lake, 
while I proceeded with the remainder of the party clown the main 
river in order to explore its branches. This was on the 20th of July, 
and we arranged to rendezvous on the lOth of August at the first 
narrows of Gull Lake, and accordingly on the morning of that day we 
met at the appointed place. 

"1\Ir. Brock reported that, having made a track-survey by the 
:M:ekiskun to a point about due south of W aswanipi Lake, he turned 
north ward and passing over the watershed of this river, continued his 
smvey through the chain of lakes and streams which had been followed 
by Mr. H. O'Sullivan in 189± to the lake first mentioned. In this part 
of his route, the largest of the lakes traversed were successively Ash
pa-bonka, five miles, vVe-tet-nagami, seven miles, and Pus-ki-tam-ika, 
fifteen miles in length. Track-surveys showing the details of topo
graphy were made of these three lakes. He found that the river 
discharging W e-tet-nagami Lake, instead of falling as supposed into 
Pus-ki-tam-ika Lake, flowed off north-east.ward and joined the lowest 
southerly branch of the Waswanipi. The Mekiskun here proved to 
be a difficult stream to ascend, as it flows rapidly down the east slope 
of the great or leading depression of this whole region. At fourteen 
miles from Lake Shabogama, it is joined by the Ka-ge-te>-ki-nuk from 
the south. This branch forms part of a canoe-route to Mudge Manitou 
Lake, of which I have located the termination in the north-eastern bay 
of the latter. The Mekiskun also recei,-es a second good-sized branch 
from the south and two others from the north side in the portion 
which 1\Ir. Brock surveyed and which had never before been explored 
by a white man. In this part of its course, the river passed through 
a lake surrounded by hills and twelve miles in length, which 1\Ir. Brock 
named Lake Millie. 

" During the three weeks between the above-mentioned dates, I 
was occupied in exploring and mapping the large north-east bay of 
Shabogama Lake, a Jong branch from the west, which I named the 
Coffee River, from its water bearing the colour of caft! aii lait, the 
Kiaak River from the east, Kamshigama. River, also from the east, and 
the lake of the same name at its head; Olay River from the west, the 
Florence River or first branch from the east below Wedding River, of 
:Jir. O'Sulli\-an, a Niver from the south-west falling into Taibis Lake 
and a stream from the west which my Indians at once named Deer 
River from having shot a deer on one of its branches. In addition 
to these eight branches explored by myself and the three by 1\Ir. Brock, 
I may here add that on my return journey, in the autumn, I explored 
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and mapped the lower twelve miles of the considerable tributary which Quebec

falls into the extremity of Mattagami Lake, and which my guide in Cont. 

1895 called the 'way-to-Abittibi' river, and also the Shabogama River, 
a large stream entering the head of the north-east bay of the lake of 
the same name, but which, 'Yithir. four miles of its mouth, divides 
into three branches. 

"The geological facts ascertained in the explorations of the above
mentioned thirteen branches and the further geological examinations 
of the main river itself, together with Mr. Brock's observations be
tween the 1\'Iekiskun River and "\V aswanipi Lake, will enable me to 
indicate, in a general way at least, the distribution of the principal 
rocks of this region; and some notes on this subject will be given 
further on. 

" When Mr. Brock rejoined me, although we had already accom- W . aswan1p 
plished the work planned out for the season, there still remained six or L ake to . 

k b f 1 . . h b d b . f Rupert R1rnr. seven wee s e ore tie rivers m1g t e expecte to egm to reeze 
over, and I decided to devote all of this time not required for the 
homeward journey, to au exploratory survey of a chain of rivers and 
lakes from Gull Lake northward to N emiskau LfLke-an expansion of 
Rupert River,-while Mr. Brock was to proceed eastward by the Was-
wanipi H.iver to Lake Mistassini, in order to make a track-survey of 
that large stream and to ascertain as much as possible of the geology 
of the country it traverses. This journey he successfully accomplished 

" Leaving lUr. Brook at W aswanipi post, I proceeded north ward 
making at the outset track-surveys of the east side of Gull Lake (of 
which I had surveyed the west side last year) and of its two northern 
expansions, which give it a total length of thirty miles. A consi
derable river from the east falls into the head of each of these ex
pansions. Our route followed the second of these streams for a short 
distance '1nd then turned up a northern branch and crossed the height
of-land to a river-system lying between the vVaswanipi and the 
Rupert. Our course then lay northward through a number of large 
lakes, connected by a river which finally discharges them all into 
Rupert Bay, at a point eleven miles southward of the mouth of 
R upert River. 

"A track-survey was made of all these lakes, as well as of the con- L ar e lakes 

necting links of rivers. The Indians and the Hudson's Bay Company's on t~is route. 

people told u,; that some of these lakes had no names, but that the 
largest of t hem-about the size of Lake Simcoe, Ontario, was known 
simply as 'the big lake' and fLnother as 'the long lake.' Several 
long streams from the eastward fall into t his chain of waters, and Mr. 
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Brock was told at Lake Mistas8ini, that two of them rise near that 
sheet of water, and also that the two rivers flowing into the northern 
expansions of Gull Lake, south of the local divide already referred to, 
have their sources close to Mistassini post. The large river which 

Brnad-back or discharges the collected waters of all the streams and lakes of the inter-
L1ttle Notta- d' b . . l . . ·1 f N . k L k h R t way River. me iate asm, comes wit nn six m1 es o em1s au a e on t e uper -

Here we left it, but from this point down it is said to be " very rapid 
stream with a course parallel and close to the Rupert all the way to 
Rupert Bay. His named Broad-backed or Broad-back River by the 
voyageurs at Waswanipi Post, who follow the route which has just 
been described to N emiskau Lake on their way to Rupert house, but 
at the latter post the same stream is known as N arnaigoose's River, 
after the Indian who hunts at present along its course. The above 
chain of lakes and their connecting streams appear to receive no notable 
tributaries from the west, which would show that the country across 
which they lie slopes westward, like the channel of Rupert River 
itself, all the way from the rim of Lake Mistassini to Rupert Bay, and 
the rate of the inclination appears to increfLse from the line of lakes 
to the sea-level. 

Character of "The country between Gull Lake and Rupert River became poorer, 
country north . · b 
ofWaswanipi. ma general way, as we proceeded northward. As a rule, it may e 

Climate and 
agriculture. 

described as tolerably level, but now and then isolated hills, several 
hundred feet high, could be seen from the canoe-route. A good deal 
of soiid rock was exposed on the lake and river shores, but inland, 
much of the country appeared to possess a good soil. The waters 
of the upper lakes were tolerably clear, but those of ' the big lake' 
and the lakes below it were quite muddy, owing to the wash from the 
surrounding clay land. The timber on the whole became smaller as 
we went northward from Gull Lake, even where it had attained its 
full size, but much of the forest consists of second growths of various 
ages. The black ash does not appear to extend north of Gull Lake 
and the last white cedars were seen at the outlet of 'the big lake,' but 
all the other species of trees are known to continue far to the north 
of Rupert Ri v.er. 

"The general character of the country which was traversed this 
year, as far as Gull Lake~ was described in my preliminary report of 
last year, as to its rocks, soil, timber, climate and agricultural capa
bilities. In regard to the last mentioned, at my request, Mr. D. 
Baxter, the gentleman in charge of W aswanipi post, kindly agreed to 
make some additional experiments with wheat, oats, barley and a 
variety of other seed which I obtained from Dr. Saunders of the 
Central Experimental Farm and sent to him during t he past 
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winter. ""When we visited his post on t he 12th of August, the various Quebec

grains looked well. They had headed out some time before and would Cont. 

soo!l be ripe. New potatoes were as la rge as hen's eggs, turnips six 
inches in diameter, and carrots and some other vegetables ready for 
use. Indian corn was showing its silk, tobacco plants were growing 
well and almost every kind of garden crop grown in an average dis-
trict of Canada, was flourishing under :M:r. Baxter's care 

"In my preliminary report of last year, the rocks which had been Geology of the 

met with in that part of the district then examined were briefly region. 

described . The following is now added as a general outline of t he 
geology of the whole region, between the main height-of-land and Rupert 
River, and as the result of both years explorations. It is supple-
mented by "Mr. Brock's account of the rocks he met with east of 
W aswanipi Lake. 

"Jlfr. Brock's Geological Observations.-Mr. Brock, on his journey Observations 

from Shabogama Lake towards W aswanipi, in ascending the Mekis- by ~Ir. Brock. 

kun River, found only granite in the first twenty.three miles, follow-
ing the general course of the stream, but at this distance he came 
upon an exposure of chloritic schist. Thence, along his route, which 
has been already described topographically, gneiss of different varie-
ties prevails as far as Pus-ki-tam-ika Lake. Granite and greenish schist 
occur around the western part of t his large lake and gneiss and similar 
schist with a litt le granite around the eastern part. A.round Was-
wanipi Lake the rocks were found to con ist of granite with some 
green schist. 

"In ascending the Waswanipi River on his journey to Lake Mistas- Rock~ noted 

sini Mr. Brock observed only crranite like t hat of vVaswanipi Lake a\ong \Vaswa· 
' o ' ' mpt River. 

for the first fourteen miles by the general course of the stream. Then 
for the next seven miles, there are greenstones and green schists, 
with whitish quartzite in the central part of this distance and granite 
near its eastern extremity. At one mile further on, syenite containing 
epidote, occurs, and gneiss and granite occupy the next eight miles. 
Above this, still measuring along the general cou rse of the river, 
schists of various kinds were the only rocks seen for t he next twenty-six 
miles. At the encl of this distance, or at about fifty-four miles in a 
straight line easterly from vVaswanipi Lake, t he route tums off the 
main river at a right angle and follows up a branch in a due south 
direction for four miles to Mik-wa-sash Lake, which connects by a short 
link of river with Opa-mis-ka Lake, eight miles in length. The general 
course of these two lakes and of this branch river above them is easterly. 
Greenstone~, with a little granite and green schist, were found all 
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around the above lakes and along this branch above them, to a point 
thirty miles in a straight line eastward from its junction with the main 
W aswanipi. From this point, gneiss was found to within four miles of 
Wahwanichi Lake. The geology of the route followed by Mr. Brock from 
this lake to Mistassini post of the H udson's Bay Company, has already 
been described by the late Messrs. Richardson and J\IcOuat and by 
Mr. Low in the reports of the Geological Sun-ey. 

"General Geological Description.-The rocks around Grand Lake 
consist of Laurentian gneiss, which appears to extend thence south
westward continuously all the way to Georgian Bay of Lake Huron; 
but when we leave the:northern extremity of Grand Lake, we enter at 
once upon an immense tract of Huronian rocks, with intrusive granites 
and greenstones, and broken by some areas of gneiss. This great tract 
of mixed rocks has a breadth of about 150 miles on a line running due 
north from the head of Grand Lake, and it constitutes an expansion 
of what I have elsewhere described as the 'great belt' of the 
Huronian system, extending from Lake Superior to Lake Mistassini, 
a distance of about 700 miles. From the central point of the above 
north-and-south line, the southern extremity of Lake Mistassini lies 
about 170 miles in a north-easterly direction, and Mr. Brock's explora
tion continues the tracing of this belt of Huronian rocks, with a nar
rowing breadth, all the way to that locality. The northern boundary of 
this great belt passes through the northern portions of Gull and 
Mattagami lakes. 

Boundaries of "Leaving the height-of-land near Grand Lake, on the route which I 
this area. f d 

Smaller 
northern belt. 

followed, schist~, greenstones and granites are oun as far as about 
five miles down Sliabogama Lake, beyond which gneiss preYails to and 
also all around the north-east extremity of Shabogama Lake, and it 
probably connects with the gneisses which Mr. Brock found every
where on his way from the Mekiskun River to Pus-ki-tam-ika Lake· 
I came upon the north-westerly boundary of this gneissic area on the 
south branch of the Kiaak River. Another area of gneiss begins at 
Clay River and extends for several miles down the main stream. Areas 
of the same rock, separated by others of Huronian schists, occur in 
two places between the one last mentioned and Mattagami Lake. 

"North of the principal bP.lt above referred to, a smaller band of 
Huronian rocks was found on the route from Gull Lake to Rupert 
River. It begins at the outlet of 'the long lake ' and extends to the 
southern bay of 'the big lake,' and has a breadth of about seventeen 
miles. D eposits of iron-pyrites, sometimes with traces of copper, 
were found in several places along this band, and these may prove 
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Jarge enough to be of economic value. This Huronian band is flanked Quebec

on its northern side by granite at the first narrows of 'the big lake' Cont. 

and this again is followed by gneiss, which continued all the way to 
Rupert River. 

"From Mattawa, on the Ottawa, northward to Hupert River, the Glacial strire 

average course of the glacial strire changes very gradually from about and erratics. 

south-south-west to about south-west (true), but it is very constant 
over large districts. From the neighbourhood of Shabogama Ltke, 
northward, the drift 01· till contains a, varying proportion of rock-
fragments derived from Lhe l\fanitounuck formation (Cambrian), which 
may have come from the east coast of Hudson Bay, as far as 
their lithological characters are concerned; but as the glacial strire of 
the whole region, except along a part of the Nottaway ~iver, all run 
south-westward, these fragments may have been derived from the 
rocks of the broad belt of the same formation which 1\1 r. Low found 
running north-westerly through the central part of the Labrador 
Peninsula. 

" On )lattagami, Gull and W aswanipi lakes, and for some dis
tance up the \Vaswanipi River, many small and some good-sized 
boulders occur, of a grayish unaltered limestone, containing obscure 
fossils, but no fixed rock of this kind has yet been found in the sur
rounding country. 

" The brownish clays, fo1·med of thin horizontal layers und usually Clay deposits. 

containing small nodulAs, which overspread the river-valleys and the 
lower levels of the country generally, are not confined to uny particular 
elevation, but occur at all heights from about 100 feet below the 
watershed, down nearly to the sea-level, where they are replaced by 
clays of a bluish-gray colour. The brown clays rest upon the till and 
are sometimes covered by local deposits of sa.nd or more rarely of 
gravel. 

" In returning from Rupert River to Grand Lake, I followed the 
same route a in going and reached the latter place on Saturday, 26th 
September. Owing to a continuous downpour of rain, we were unable 
to resume our journey southward till the lst of October and on the 6th 
we arrived at 1\Iattawa, where I settled with my men and started them 
off on their homeward journey. 

" In carrying out the above explorations we were indebted for 
assistance in a variety of ways to sernral of the officers of the Hud
son's Bay Company, among whom I may mention the Chief Commis
sioner Mr. C. C. Chipman, Chief Factor Rankin of l\fattawa, Mr. L. 
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Christopherson of Grand Lake, Mr. David Baxter of \Vaswanipi, and· 
Mr. \Villiam Miller of Lake l\1istassini." 

Throughout the winter of 1895-\JG, }lr. R. Chalmers was engaged in 
correcting final proofs of maps and report on the Surface Geology of 
Eastern New Brunswick, north-western N 01'a Scotia and Prince Edward 
Island, and in compiling the data obtained in the field during the pre
vious summer in the " Eastern Townships " of the province of Quebec for 
publication. A portion of the field-work relating to the surface geo
logy of sheets No. 1 N. \V., and No. 2 S. W ., New Brunswick, was also 
put down upon the maps, and the post-Tertiary fossils of that province 
were catalogued. The specimens of boulder-clays and other Pleistocene 
depo its which had been collected from time to time for the museum 
were also classified and labelled. 

The fi eld-work of 1896, which was again devoted to the "Eastern 
Townships" of Quebec, is reported on by Mr. Chalmers, as follows :-

"On the 19th of :May I left Ott<iwa to resume the investigation of 
the gold-bearing alluviums and to study some questions pertaining to 
the surface geology of the 'Eastern Townships' and adjacent portions of 
south-east.em Quebec, remaining in the field till the l 9th of November. 
Operations, though somewhat restricted for a considerable portion of 
t he season owing to the scarcity of funds, were, nevertheless, carried 
on continuously throughout the summer, and the region referred to, 
especially where it is occupied by auriferous deposits, has now been 
examined in as much detail as time and circumstances would permit. 
The glaciation and the deposits due to glacial action, especially in their 
relation to the gold-bearing graYels, have been closely studied. 

Observations " On entering the field, observations were first made in the different 
in gold mining d' . . h' I ld · · · · 11 l l f districts. istncts 111 w ic 1 go m111111g was 111 progress, especia y w 1ere s m ts, 

tunn11ls, etc., were open. Development work was found to be going on 
at Dudswell, Oitton, Massawippi Lake, and in Beauce county, though 

Massawippi only to a limited extent. On the west side of Massawippi Lake, Mr. 
Lake. James Stark, representing an English company, was at work with 

twenty-two men, in the bed of a small stream on lot 14, range VI., 
Hatley, Stanstead county. Some gold was found in the gravels, but not 
sufficient quantities to pay for working. Mr. Stark's object was, how
ever, to find it in the matrix. Broken quartz seams, with pyritous, 
slaty and talcose minerals, traverse the rocks mapped as pre-Cambrian 
there. Specimens of these were brought to the office for assay in the 
laboratory of the Survey. The work at this place was discontinued 
after a month or two. 
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"The stream along which the gold occurs runs entirely across pre
Cambrian rocks and falls into Massawippi Lake, and the gold seems, 
therefol'e, to be derived from these rocks. Their character is very 
much the same as that of the rocks in Dudswell l\Iountain. 

Quebec
(,'ont. 

"On lot 5, range XV., l\Iagog, near the foot of Orford l\Iountain, :\!agog. 

mining for gold was undertaken by a l\Ir. Lacroix, and several men 
were at work in a pit in the bank of a small stream, at the time of my 
visit. The Cambrian slates there contain some thin quartz seams 
accompanied by pyritous minerals; but l\Ir. Lacroix could not show 
me any gold obtained from this opening, and later on it was closed. 

" Gold .Mining at Diidsicell.-Frnm l\Iagog I proceeded to Dudswell, Dudswell. 

where some time was spent, and repeated examinations were made 
during the summer as work progressed. At Harrison's, lot l, range VI., 
Westbury, free gold was found in the autumn of 1895 in a thin seam 
of quartz in a sort of conglomerate rock;. * The exposure in which it 
occurred was uncovered to a still greater extent, along a low ridge, 
dul'ing the winter, and a,n opening made in the conglomerate, but 
without any further result than as stated in the Summary Report 
referred to. It is evident, however, that this conglomerate exists here 
in much g reater thickness and extent than at first supposed; but 
whether auriferous throughout has yet to be proved. l\Ir. John 
Armstrong, of ::.\Iariow, Beauce county, has leased this property and 
was preparing to have the auriferous character of these rocks tested 
preparatory to working them. 

"In Kingsley Brook, a considerable amount of work has been going Kingsley 

on this season. A company has been formed to operate the mines on Brook. 

this stream, called The Rodrigue Mining Company, and the mining 
rights along the whole stream have been secured. ::.\fr. H. C. Donnell, 
of Boston, U.S., is manager. Early in the season a dam was con
structed near the source of Kingsley Brook, and an 80-horse-power 
boiler and hydraulic pump weee put in, principally to work the gravels, 
l\Ir. Donnell informed me that he finds gold in paying quantities in 
these, but his ultimate object is to find the auriferous quartz or matrix, 
which he hopes to do as he sluices the gravels and uncovers the rock 
surface in the valley of the stream from the foot of the mountain up 
towards the dam. The boiler, l\Ir. Donnell states, is large enough to 
furnish power to drive a 50- or 60-stamp mill, and can be utilized for 
that purpose when gold is found in the rock in sufficient quantity to 
warrant t he purchase of a mill. 

* Summary Report, Geol. Surv. Can., 1893, p. 93. 
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" The rocks of Dudswell ::\'Iountn,in are, like those on the west side 
of J'llassawippi Lake, pre-Cambrian slates and schists. Kingsley Brook 
crosses them nearly at right angles to the strike and has dropped 
considerable quantities of gold into the joints and crevices. 1\Ir. 
Donnell informed me he was finding gold in these to a depth of two 
or three feet below the surface of the rock. Latterly, he was mining 
the decayed or partially rotten rock to that depth along with the 
overlying gravels and had sunk his sluice-boxes to that level. The 
discovery of gold in the rock-fissures means a continuance of opera
tions for many years longer than if the gravels alone were worked. 

" In regard to the difficulties encountered in gold mining in Kingsley 
Brook, and probably also in the valleys of the other small streams 
flowing off Dudswell lUountain, the first is the scarcity of water dur
ing the midsummer months, if operations are conducted on anything 
like a large scale. This difficulty can only be overcome by the con
struction of dams and reservoirs. The second is the presence of large 
boulders in the gravels. These interfere, to some extent, with hydraulic 
work, and haYe to be blasted or removed by derricks before the whole 
of the gravels can be sluiced. No quicksands occur in the valley 
of these small streams as they do in Beauce county, except in the 
terraces at the foot of the mountain. Mining has not yet been under
taken in any of these terraces. 

" On a stream from one to two miles north-east of Kingsley Brook, 
called Rowe's Brook, lot 8, range IV., Dudswell, alluvial gold mining 
has been prosecuted this season by ::Yiessrs. Hayemal and Sotero, fur 
some montl1s and gold in paying quantities obtained by the ordinary 
process of sluicing. A clean-up which I witnessed while visiting this 
'ocality, seemed to prove this statement. The character of the deposits 
is very much the same as in the Kingsley Brook valley, as described in 
the Summary Report for 1895 (p. 91 ), except that the thickne is 
perhaps, fully greater. 

"Gold .Mining in Ditton.-In the valley of the Little Ditton River, 
some work has been performed during the past season by Messrs. 
l\IcCritchie and McKay of Scotstown, about a quarter of a mile above 
the bridge on the road to Chartierville. The gravels at this point 
were washed for some weeks by these men previous to the elate of my 
visit and some gold was obtained. One nugget weighing an ounce 
was found at the bottom of the gravel, close to the bed-rock. The 
chief auriferous deposits here are those resting upon the rusty rotten 
rock, and are themselves highly oxidized, though stratified. Overly
ing them are alternating gravel and sand beds, which must be 
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largely of post-glacial ongm. The boulder-clay is, however, rarely Quebec-
seen in contact with these. They contain but little gold. Cont. 

"To the south of the locality mentioned, along the Little Ditton 
valley, gold has been washed from the gravels at several points, nearly 
as far up as the International boundary, e. g. at a point a mile north 
of the cross-road going west from Chartierville, aiso south of that road 
and near the source of the stream in the vicinity of Prospect Hill, 
where it is reported to have been found in quartz, but I could obtain 
no authentic information on this point. It has n,lso been discovered 
in the alluviums of the main Ditton River to the south of Chartier
ville village. No work has been done, however, in the two last-men
tioned localities. 

"Gold Mining in the Chaudiere Vcilley.-Along the Chaudiere Ri 1-er Ohaudiere 
and its tributaries, very little gold mining has been carried on during valley. 
the past season. Work in the tunnel at St. George, referred to in the St. George. 
Summary Report for 1895 (p. 87), was continued until September last, 
when it was found that the old pre-glacial channel of Slate Creek was 
not likely to be reached by following the course in which the tunnel 
was started, and it was abandoned for the present. At the time opera-
tions were suspended, the tunnel had been run in nearly 900 feet. 
Great difficulties were experienced in keeping it open, owing to the 
presence of quicksands and to the quantities of water in the ground 
overhead seeking outlet and carrying these sands with it. The succes-
sion of the deposits disclosed in the tunnel is interesting from a geologi-
cal point of view. In descending order it is as follows :-(1) surface 
soil; (2) boulder-clay with an intercalated band of stratified clay, or 
stratified boulder-clay; (3) stratified clay and sand (pipe-clay and 
quicksands) ; ( 4) coarse, stratified gravel with pebbles and a few 
boulders one or two feet in diameter-colours of gold occur in this 
gravel; (5) a local bed of coarse slaty material with quartz bands run-
ning through it. It is apparently a decomposed slate which may have 
originally been thrown down as a talus at the b~se of a boss on the 
slope ; (6) fine yellow sand with ochreous streaks through it, passing 
into rotten rock in situ beneath, the strata being in the same position 
as in the solid rock ; (7) unglaciated rock. 

" The most remarkable member of the series is number 6. It is 
unlike any other bed met with in connection with the gold-bearin~ 
deposits of Beauce county, and is noteworthy as showing the slight 
erosive action of the Pleistocene ice, exposed, as this slope of the Chau 
diere valley must have been to the full force of the glacier which moved 
over this distri t from north-west to south-east. 



Quebec
Cont. 
Riviere du 
Loup. 

78 A GEOLOGICAL SURVEY DEPARTMENT. 

"In the valley of the Riviere du Loup, l\'Ir. L. Gendreau is endea
vouring to open up a series of gravel banks on the west side, which 
extend from three to five miles above its mouth. These gravels are 
reported to contain gold in workable quantities, but I have seen no 
competent tests made. The following is a section of one of these banks 
situated about four miles above the confluence of the du Loup and 
Chaudiere rivers. (1) Surface soil; (2) boulder-clay, the upper part 
stratified in places; (3) a thin seam of stratified sand graduating into 
the following bed ( 4) stratified clay, (pipe-clay); (5) stratified sand and 
gravel, the latter usually in lenticular seams with ochreous bands, 
especially in the upper part. This is the deposit said to be auriferous; 
(6) fine, gray, stratified sand, the bottom not reached as it lies below 
the level of Riviere du Loup. 

"Whether gold exists in paying quantities in these gravels does not 
appear, but Mr. A. A. Humphrey, of the Canada Gold Mining Asso
ciation, formerly washed a good deal of gold out of the gravels of the du 
Loup valley in his No. 1 pit, just below the mouth of Gold Stream, i .e. · 
about two miles lower down than the above section; and also in No. 
2 pit near the river's mouth (see Summary Report for 1895, p. 89, 
where it is called No. 1 pit), though so far as known not in sufficient 
quantities to pay for hydraulic work. 

Gilbert Ri\'er. "In the Gilbert River valley, some gold mining was carried on dur
ing the past season by the Leclerc Brothers, who are reported to have 
met with fair success and to have taken out in a few weeks a.bout 
$400 worth. Two nuggets valued at 1$50 and 1$60, I am informed, 
were obtained by these men. One of these nuggets was shown to me. 

Mill Stream. 

General aspect 
of 1nining 
operations. 

"On Mill Stream, near St. Fran<iois, Beauce, some work has been 
performed by Messrs. Copal and Pomerleau, and gold has been found 
in parts of the valley of that stream not hitherto prospected. In the 
Yalley of Black River, a branch of Des Plantes River, joining it from 
the south, gold was discovered in the gravels at the confluence of the 
main tributary. 

"The present languishing condition of the gold mining industry in 
Beauce county, appears to be due to causes other than the scarcity 
of gold in the alluviums. It would be invidious to make any remarks, 
however, concerning these causes. That gold still exists in a num
ber of these valleys in paying quantities, i.e. in quantities sufficient at 
least to warrant a skilful and economic expenditure of capital in their 
exploitation, is a fact which no one who has examined the district can 
deny. But on the other hand it must be remembered that this dis
trict can show a total of a large number of failures in gold mining, 
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·and that there are other causes for this besides want of scientific Quebec

knowledge or skill and want of capital. In much of the Chaudiere Cont. 

·district, the gold exists in a very thin and scattered condition, and the 
gravels containing it are capped by such thick beds of boulder-clay 
and quicksands that it is doubtful whether it can be profitably mined. 
In the deeper parts of the river-valleys there are still greater diffi-
culties to contend with. In the old pre-glacial channels, the gold has, 
of course, been more or less concentrated, but when it is considered 
that these often lie below the present water-courses, !tnd that tunnels or 
shafts at these levels are likely to receive a portion of the drainage 
waters, the expense of exploration would be great and only deposits 
of considerable richness would probably prove remunerative. 

"The failure hitherto to find workable gold-bearing quartz, ha 
given wrong impressions concerning the district, leading miners and 
mining engineers to suppose that it has been but very imperfectly 
explored. As a matter of fact a considerable number of geologists, 
mining engineers and experts have visited and examined this district, 
and the literature pertaining to it is somewhat voluminous. There 
are, of course, different local conditions existing here as regards the 
distribution of the gold in the alluviums from what prevail in non
glaciated countries, and these diverse conditions may not have been 
sufficiently taken into account. But the Chaudiere district has not 
suffered for lack of eompetent and ~kilful exploration, nor for want of 
capital. 

" Notwithstanding the backward condition of gold mining here, 
this district, or at leas t some portions of it, offers inducements to 
miners and capitalists equal in some respects at least to those of some 

·other gold regions ,more favourably regarded. 

" The further development of the gold mines of the Chaudiere area Improvement 

l ld 't l ' · th d' · f · t d · h' in methods s 1ou , I seems to me, ie in . e irect10n o in ro ucing mac rnery · 
and plant adapted to alluvial mining under the peculiar local condition!i 
which are found there. But first the gold-bearing gravels, in a great 
number of places, should be tested anew and their gold content per 
cubic yard proved, with the view of ascertaining whether it is suffi-
cient to pay for the expenditure in the direction indicated. To effect 
this exploration adequately, it would seem that boring machines are 
absolutely necessary. The great thickness of the boulder-clay, which 
never contains gold in paying quantities, but which must be penetrated 
by shafts or tunnels before the auriferous deposits can be reached and 
worked, as well as the difficulty of locating the old river-channels in 
which the auriferous deposits mainly lie, have hitherto proved serious 

·obstacles to exploration in the deep-lying beds. With boring appli-
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ances these difficulties could be overcome, at least to a much greater· 
extent than by the methods hitherto employed, the position of the old 
channels could be located in less time and at much less expense, and 
the thickness of the aurifel'ous beds in these ascertained before com
mencing actual mining operations. 

Quartz veim1. "Quartz Veins.--In addition to the facts obtained relating to alluvial 

Observations 
on glaciation. 

Two periorls 
of glaciation. 

gold mines, a considerable body of data concerning quartz veins and 
other rocks which might be likely to yield gold was collected in the 
field, with a view of ascertaining, if possible, its primary source. The 
details regarding these will be given in my forthcoming general 
report ; while such specimens as were brought in from the field will, 
meantime, be subjected to examination and assay in the laboratory of 
the Survey. 

" Glcicicition.-A portion of the season, at intervab, was spent in the 
investigation of t he glaciation of this region, which undoubtedly ha a 
close relation to the distribution of the gold throughout the gravels 
of the river-valleys. The direction of moYement of the ice of the 
glacial period, the causes of its greater accumulation in cer tain locali
ties than in others, particularly in the depressions of the surface, the 
denudation of all the superficial material on portions of the higher 
grounds, the transport of the drift from one locality to another, are 
questions bearing intimately upon the problem, and in this respect are 
of economic importance. The facts now at band have been collected from 
all parts of the region from the Lake Champlain valley eastward to 
Gaspe, and are sufficient to enable us to arrive at conclusions with 
some confidence. They are mainly in confirmation of the observations 
recorded in the last Summary Report (p. 94), viz.1 that the earliest 
glaciation of this region was caused by ice which moved northward 
from the Notre-Dame Mountains into the St. Lawrence valley, the 
strim produced by it being still preserved on the south and west sides 
of ridges and hills where the Laurentian ice, which flowed southward 
and south-eastward subsequently, did not efface it. Each of these two 
glacier-movements seems to be represented by its own boulder-clay as 
as well as by strire, and consequently the boulder-clay is found to have 
a two-fold division in a number of places. The lower, so far as it has 
been possible to examine it, consists of local material, while the upper 
contains Laurentian and other transported boulders from the north. 
The two boulder-clays were observed in the St. Francis Hiver valley 
east of Angus station, Quebec Central Railway, where the intercalated 
bed consists of 12 or 15 feet of tough, stratified clay in a horizontal 
attitude. The boulder-clay was also seen in an upper and lower divi-
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sion in the bi>.nk of Clifton River, south of Sawyerville, Compton Quebec

county, as well as in other places referred to in the Summary Report Cont. 

for 1895 (p. 95). It bas been noted as occurring in the tunnel at St. 
George, Beauce county, on a preceding page, in the same two-fold bed. 

"Chrr'l'lges of Level.-A good deal of evidence has been obtained Changes of 

tending to show that this region bas undergone remarkable changes of lernl. 

level in later geological ages and especially <luring the PleistocellP 
period. The basins of those long narrow lakes extending north and Lake basins. 

south, such as Memphremagog, Massawippi, Little Magog, Megantic, 
St. Francis, etc., appear to be merely dislocated portions of old river-
valleys, interrupted by differential movements, the axes of these 
movements following mainly the direction of the present mountain 
ranges. The uplift of the range nearest the St. Lttwrence, i.e. the range 
forming the extension of the Green Mountain Range into Canada, 
probu.bly took place long before the Pleistocene period. It was this 
movement which principally affected the old valleys of the rivers 
referred to, and which appear to have flowed northwardly. 

The great changes of level of which the evidences still remain in the Beaches and 

form of raised beaches and terraces, however, took place in the later terraces. 

Pleistocene. These beaches and terraces extend along the slopes of 
the mountain range referred to, and face the open St. Lawrence 
vn-lley from the Gulf to the International boundary in the vicinity of 
Ln-ke Champlain. The uplift which raised these shore-lines has been 
unequal, or differential, as shown in the Summary Report for 1895 
(p. 96), the gradient increasing in height above sea-level from Gaspe Amount of. 

1 
till we reach Arthabask;i,. Here a se6es of three shore-lines occurs at uplift variao.e-

heights of 600 to 625 feet, 700 to 720 feet, and 875 to 885 feet, 3£ 

levelled by aneroid, starting from the known elevation of the nearest 
railway station. From this point south-westward, they descend 
gradually towards the International boundary on the north-west :slope 
of Sutton Mountain. 

Tho lower shore-lines are tolerably well preserved throughout, 
but the higher are greatly denuded, and on the slopes between St. 
Francis River and the Vermont boundary are very difficult to trace, 
owing to their broken, detached condition. These slopes are much 
intersected by valleys extending transversely to the direction of 
the ridge, as well as by others running longitudinally, and the 
Pleistocene shore-lines can be traced only around the denuded 
hills or along the sides of the broken ridges which remain. 
In many instances the hills are isolated. Two of these isolated 
hills, near the Canadian Pacific Railway at West Sbefford 

6 
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station, have furnished examples of Pleistocene shore-lines upon 
their slopes-Shefford Mountain and Brome Mountain. Here they 
occur at heights of 650, 700 and 820 feet. ·west of Sweetsburg two 
of these were obsen·ed at 600 to 610 feet and at about 700 feet. 
Near Frelighsburg and Abbott's Corner and north of ' The Pinnacle ' 

.in Sutton Mountain, the inner border of the marine plain is 475 or 
480 feet high, the first shore-line above it from GOO to 625 feet, 
and another very broken and imperfect one, not yet accurately traced, 
at about 785 feet. This point is within a few miles of the Interna
tional boundary. Further detailed examination and levelling of these 
shore-lines are desirable. 

" All the shore-lines noted face the open plain of the St. Lawrence 
valley, in the deposits of which marine fossils occur at various points. 
No barriers exist or could have existed, capabb of holding in a body 
of fresh water at heights sufficient. to allow the formation of these 
shore-lines ; and the only reasonable theory as to their origin seems 
to be that they were formed along the margin of a sea which occupied 
the St. Lawrence valley in the Pleistocene period. 

" Photographs of ~everal of these shore-lines have been taken during 
the past season. 

" Evidences of uplifts, with probably corresponding subsidences, 
were noted in other parts of the area under review. A differential 
change of level of this kind has occurred at the Devil's Rapids on the 
Chaudiere River. As pointed out in the Summary Report for 1895 
(p. 97) there must have been a local uplift here, with perhaps, a 
correlative subsidence in a parallel belt of country whic]:l crosses the 
Chaudiere valley to the south between these rapids and the mouth of 
the du Loup. Further detailed observations during the past summer 
confirmed the conclusion previously arrived at. This uplift probably 
commenced before the Pleistocene, and may haYe been part of the 
movement which dislocated the old river-valleys and produced the lake 
basins referred to on a previous page. 

"Dislocations or slips of the slates over each other, along certain 
zones or bands, since the glacial period, were observed in a great num
ber of places, the displacements ranging in extent from two or three 
inches to five or six feet. One of the most remarkable examples of 
these movements in the rocks, was seen in the southern part of the 
seigniory of Aubert Gallion, Beauce county, where a band of slates 
from three to four feet thick and several hundred yards in length had 
sustained an upward shove of nearly six feet above the general level 
·of the glaciated rock-surface, as evidenced by the parallel and well-
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marked strim. The rocks on both sides of the protruding band were L:i.brador 

also more or less dislocated for several feet distant from it. "Whether P eninsula. 

the upthrust is due to great lateral pressure, or to some other cause, 
remains to be determined." 

LABRADOR PENINSULA. 

Mr. A. P. Lo"-, during the past winter, was engaged in writing a Work by Mr. 

report on the previous season's work on the l\Ianicuagan River, to be LOIL 

incorporated in his report on Labrador, also, with the assistance of Mr. 
Eaton, in the continued compilation of the map of the Labrador 
peninsula. 

In the spring, plans were made for an additional traverse across the 
northern portion of Labrador, and l\ir. Low was entrusted with the 
·execution of this exploration. One principal object of the work was 
to trace out the northern continuation of the iron-bearing Cambrian 
rocks previously met with in Labrador. The results accomplished are 
outlined by l\I r. Low as follows :-

"I left Ottawa on l\Iay 29th by the Canadian Pacific Railway for 
::\liRsinaibie, to explore the country between the east coast of Hudson 
Bay and Ungava Bay. My party was made up as follows :-1\:Ir. G. 
A. Young, assistant; l\Ir. W. Spreadborough, coll ector of natural 
history, and three canoemen, all of whom completed the entire trip. 
From time to time extra Indians were engaged as canoemen and 
guides as w,ill be mentioned later. 

" Two days were spent at Mis8inaibie in securing four extra Indians Missinaibie to 

to assist in conveying the outfit to Moose Factory. On the 30th we l\tloose :Fae· 
~ ory. 

left the railway, with everything in one large bark canoe and two 
wooden ones. The next day Brunswick post was reached, at the 
outlet of Missinaibie Lake, where four more Indians were engaged to 
assist in passing the strong rapids which extend for twenty miles 
below the lake. Having passed these, we continued down stream with 
the spring freshet, and without mishap arrived at l\Ioose Factory on 
.Tune Sth. 

" At Moose, a Collingwood fishing boat, the property of the Geolo- l\Ioose to 

gical Survey was launched, but owing to its having been out of the ~~tl~.mond 
water for several years, a number of repairs were necessary before it 
was fit for use, and in consequence we were detained until the 14tb. 
The boat was heavily loaded with provisions and outfit for a three 
months' trip, and its deck was en.cumbered by the two wooden canoes, 
which could not be carried otherwise. 

6;! 
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"After crossing Hannah Bay, a course was taken to the east of 
Charlton and Strutton islands, and the east coast of James Bay was 
reached near Cape Hope, where a hurried examination of the rocks 
showed them to be chiefly green chloritic and hornblendic schists of 
Huronian age. From Cape Hope the coast was followed northward 
to Richmond Gulf, about 500 miles from Moose Factol'y. Stops were 
made at Paint Hills, some forty miles south of Fort George, at Fort 
George and at Great ·whale River. At Paint Hills another area of 
Huronian rock was noted. Several interesting groups of Indians and 
Eskimo were photographed at Fort George and Great Whale River, 
and at the latter place an Indian guide, who had, in 1885, been over 
the route we proposed taking, wa,s engaged for the trip across country 
to Ungava. 

"The east coast of James Bay is very irregular, being broken by 
long rocky points, and it is fringed with innumerable isla,nds of rock 
and drift that extend outward from five to twenty-five miles from the 
mainland, often with very shallow water between them. To the north
ward of Cape Jones, the coa,st is higher and the water along shore 
much deeper, while the islands are arranged in chains parallel to the 
coast and often afford excellently sheltered channels for boats. For 
forty miles to Lhe southward of Great ·whale River, and for thirty 
miles in the vicinity of Little Whale Hiver, there are no islands, and 
boating is somewhat dangerous, as the shores are high and rocky and 
landing is impossible with the wind from seaward. 

"The past season was remarkable for the small quantity of ice m 
Hudson Bay and Hudson Strait. On our passage from Moose Factory 
to Richmond Gulf only one small field was seen, to the southward of 
Great Whale Hiver, whereas usually ice blocks James Ba,y an,l the 
coast to the northward until July. The ice left the coast about Grea,t 
Whale River early in the year and did not return. In Hudson Strait, 
Capt. Gray, of the H . B. Co's Steamer Jfrik, reports that on the pas
sage to Churchill, in July, he encountered practically no ice, and similar 
conditions prevailed on the return trip late in August. 

"Richmond Gulf is a body of water separated from Hudson Bay by 
a high ridge of Cambrian rocks. lt is roughly triangular in shape, 
being about eighteen miles along the base, from the entrance eastward 
to the mouth of the Clearwater River, and about twenty-five miles 
from north to south. It is connected with the bay by a channel from 
200 to 1000 yards wide and about one mile long, formed by a break 
in the ridge, which rises perpendicularly on both sides to elevations 
varying from 200 to 1200 feet. The rise and fall of the tide causes. 
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a tremenrlous rush of water in and out through the channel, which Labrador 

renders the 1)a~saae dan<rerous to small craft except at slack water at Peninsnla-
0 " ' Cont. 

the change of tide. 

"The gulf is surrounded by sharp hills of Cambrian rock, which 
also forms several large islands. The hills rising abruptly from the 
water on all sides, vary in altitude from 500 to 1000 feet, and are quite 
barren on top, with small trees growing only in the lower gulleys and 
about the edge of the water. At the time of our visit, great patches 
of snow still remained on the tops and steep sides of the hills, n,nd 
added to the wild and desolate aspect of the scenery of the place. Two 
days were spent here examining the rocks, collecting specimens and 
obtaining photographs. 

" We then proceeded to the east side of the gulf whe1·e a portage- P ortage-route 

route to Clearwater Lake beains. This route was surveyed by me as to Clearwater o Lake. 
far as the lake in 1888.* Having unloaded the boat we started over 
the first portage of three miles and a-half, up n,nd over a hill 800 feet 
high, and ending on a small stream, which has a fall of 315 feet just 
below. This stream was n,scended some twenty miles, passing a fall of 
sixty-five feet, to another portage of two miles up hill, to the beginning 
of a chain of small lakes nearly on a level with the country of the 
interior, or about 800 feet above sea-level. The next week was spent 
mostly in cn.rrying lo::tds over portages between small bkes, and in this 
manner Clean,·ater Lake was reached on July 11 th. 

"This lake is about thirty-five miles ~ong from north-west to south- Clearwater 

east, and about eighteen miles across in its widest part. The coast- Lake. 

line is very irregular and many islands are scattered over its surface, 
especially along shore. The surrounding country is broken by rounded 
hills of granite and gneiss that vary from 100 to 400 feet in elevation 
ab:ive the lake, which is about 800 feet above sea.level. All the hills 
are bare and rocky with very little ;;oil on or about them, the valleys 
being chiefly filled with boulders. The summits of the higher hills 
rise above the tree-line, and a.re clothed only with white lichens and 
arctic shrubs. The trees about the lake are all very small bbck sprnce 
or larch. The water, as the name of the lake implies, is remarkably 
clear, and is well stocked with fish. 

"Having finished the survey of the lake on J nly 20th, we next Seal Lake. 

crossed a portage-route fourteen miles long to Seal Lake. This route 
follows the course of a small stream, which empties into Clearwater 
Lake near its north-east corner. It passes through se\·eral small lakes 

Annual Report, Geol. Surv. Can., vol. III. (N.S. ), pp. 80-82A and 55-62J. 
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connected by rapids, and ends in an irregular narrow bay that 
stretches southward from the main body of Seal Lake. This lake 
takes its name from the number of smils living in it. During our stay 
we saw three seals, but unfortunately could not kill one. From skins 
seen in possession of the Indians they are known to be either the true 
Harbour seal (Phoca vitulina L.) or a variety of the same species. 

"Seal Lake is a long and comparatively narrow body of water lying 
nearly east-and-west. Its greatest length is about fifty miles, and it 
varies in breadth from one to five miles. Its western end is situated 
some twenty-five miles north of Clearwater Lake, where it discharges 
by the Nastapoka River into Hudson Bay. About the middle of the 
lake there is a short narrows, with strong current, which practically 
divides it into two lakes. About fifteen miles from its east end it is 
split into two long bays, and the northern of these is again divided by 
a deep bay running north-west from near its mouth. Like Clearwater 
Lake it is studded with islands, but its wD,ter is not nearly so trans
parent and has a brownish tinge. The surrounding country is similar to 
that about Clearwater Lake. The hills toward the east end are higher 
than elsewhere, the trees are smaller and the barren areas more 
extensive. 

"Seal Lake was left on August 4th, by a small stream :flowing into 
the head of its northern bay at the east end. This stream was as
cended nine miles, through four small lakes, to the watershed be
tween the rivers of Hudson Bay and U ngava Bay. The height-of
land portage is about 900 feet above sea-level, and is only fifty yards 
long, ending in a narrow lake seven miles and a-half long, out of the 
east end of which flows the main stream of the N atuakami or Still
water Branch of the Koksoak Hiver. This stream was suL"veyed to its 
mouth. 

" For the first fifty-five miles it is an almost continuous succession 
of rapids, there being sixty-four such in that distance. The general 
course is neady east-north-east with minor bends to the north and 
south. At first it is small and narrow, but is soon enlarged by the 
addition of several branches from the northward. At the end of the 
above distance, it is joined by a large northern branch, and then :flows 
with slackened current for nine miles, when it widens out into a delta 
as it enters N atuakami or Still water Lake. This lake is fifteen miles 
long and varies from a quarter of a mile to four miles in width, merely 
occupying an expansion of the river-valley. 

" The country surrounding the river, from its head to Stillwater 
Lake, is very rugged and barren. The river flows in a distinct valley 
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from an eighth to a half mile wide, and the valley is bounded by rocky Labrador 

hills, that rise from 100 to 800 feet above the river, being highest fol' ~~~~f_nsula
about twenty miles above Stillwater Lake. Trees are confined to the 
valleys and are very small. 

" Below Stillwater Lake, both the valley and the river widen, the 
former varies from a half to two miles between the hills, and the latter 
from a quarter to a half mile across. Several heavy rapids occur in the 
next thirty miles, to the junction of the Kenogami Branch, but none 
of them are sufiiciently bad to entu.il a portage in descending. 

"In the valley, the trees are somewhat larger and in several places 
small straggling trees of balsam poplar were seen. Between the river 
and the hills there is usually a wide swamp, from twenty to fifty feet 
above the river, caused by the impervious stiff clay of the valley. 
Below Stillwater Lake, terraces a re almost continuously seen along 
the hillsides. 

"The Kenogami Branch joins from the southward, and has at least Kenogam> 

twice the volume of the stream descended. "\Ve ascended it about six Brancl'l . 

miles, and then climbed a hill from which a good view was obtained 
of its course, showing continuous rapids for several miles. The 
Indians state that the mpids continue for about thirty miles, or to 
where the river divides into two branches to the southward of Still-
water Lake. 

"Below the junction of the Kenogami, the river averages half a mile River below 

in width, and to the mouth of the Kaniapiskau River, sixty-five miles the K enogami 

below, it flows genera.Uy with an even current from three to four miles 
an hour, and is broken by three heavy rapids, the last one being nearly 
five miles long, immediately above the junction with the Kaniapiskau. 
From the Kenogami the course is nearly north-east for twenty-five 
miles, when the river takes a sudden bend to the southward as it passes 
out of the Laurentian region into an u.rea underlain by bedded Cam-
brian 1·ocks. It then again slowly bends back to a nearly north-east 
course, and continues so to the forks. The character of the country 
changes with the underlying rocks, and in the Cambrian area the hills 
are lower and sharper with frequent cliff-faces. As the Kaniapiskau is 
approached, these sharp hills increase in height and at the forks attain 
elevations of more than 1000 feet above the river. 

"The river below the Kaniapiskau widens out to about a mile across) 
and from there to its mouth, ninety-five miles below, i t varies in 
width from one mile to two miles and a-half. The valley is also wide 
and the hills soon decrease in attitude, so that as the sea is approached 
they seldom rise more than 300 or 400 feet above sea-level. The river 
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has everywhere a strong current, and its shallow channel is often 
obstructed by sand and shingle bars and islands. Only one rapid 
0ccurs along this portion, being situated at the head of tide, or sixty
three miles above the mouth. 

"We arrived at :Fort Chima on August 26th, and finished the 
remaining thir ty-three miles of survey to the mouth of the river on 
September 5th. :From :Fort Chima, passage was taken on the Hudson's 
Bay Company's steamship Erik, on September 13th. On the way down 
the Labrador coast, stops were made at George River, Nachvak and 
Davis Inlet, and Rigolet was reached on September 28th. Hei:e an 
exchange was ruade to a schooner, which had been luckily delayed, 
and in which we took passage directly for Quebec, thus escaping a 
long trip by way of Newfoundland. R.igolet was left on October 2nd, 
and after a remarkably quick passage Ottawa was reached on the lOth. 

" The distance travelled in all is approximately estimated at 4200 
miles-in canoes, 700 miles; in boat on Hudson Bay, 500 miles; by 
steamship and schooner, 2000 miles, and by railway 1000 miles. The 
results of the exploration include a micrometer survey of the route 
from Hudson Bay to Ungava Bay, together with observations on the 
resources and climate of that region. A large collection of plants was 
made, useful as an index to the climate and also in extending the 
range of many species. Collections of bird-skins, birds' eggs, small 
mammals, shells and insects were also made and are at present in the 
museum, together with a small collection of Eskimo carved ivory. 

"The rocks of the country were carefully examined and a number of 
interesting and practically valuable facts observed in connection with 
the geology, including the location of a large area of valuable iron
bearing rocks which form an extension of the Cambrian area of the 
Kaniapiskau River previously discovered.* Iron ores were also dis
covered in the gneisses along the upper part of the Stillwater River. 
Attention may further be called to the areas of Huronian rocks at 
Cape Hope and Paint Hills on the east coast of James Bay, which 
from their resemblance to those of the same age elsewhere, may yet 
be found to contain valuable ores. 

"Interes~ing notes were also made as to the glaciation of this 
northern region, and it was found that the ice flowed downwards and 
outwards on both sides of the present watershed. 

"The climate of the region is such as to totally unfit the country 
for agriculture. Along the coasts it is almost arctic, owing probably 

*Annual Report, Geol. Sun. Can., vol. VII. (K.S.), p. 67A. 



0.AWSON.J SUMMARY RgPORT. 89 A 

to the low temperature of the sea. Inland, although much less severe, Labrador 

as is shown by the plants, it is yet too cold to !!row crops. Snow was ~entinsula-...., r..;on . 
seen in gulleys until the middle of August, and on the 8th of that 
month ice one-eighth of an inch thick formed during the night. Snow 
flurries occurred throughout July. The value of the region will be 
found in its minerals and fisheries. All the lakes and streams are 
.abundantly stocked with fbh, including large lake-trout, brook-trout. Fish. 

whitefish and suckers. Salmon are abundant in the rivers flowing 
into Ungava Bay and young salmon were caught on the Stillwater 
River to within a few miles of Stillwater L<tke. A northern trout, 
probably Hearn's salmon, is very plentiful in the lower parts of the 
rirnrs and along the nor thern coasts from Cape Jones to Ungava Bay. 
This fish is not quite as fat and fine flavoured as the salmon, but 
has a good red colour and may be found to answer well for canning. 
It is as before mentioned, abundant, especially about Ungaya Bay, 
where it varies in weight from 2 lbs. to 15 lbs. and averages about 
5 or 6 lbs. Barren ground caribou were found in large numbers 
along the route eastward from Clearwater Lake to the Kenogami 
Branch, while everywhere throughout the region the willow grouse or 
ptarmigan breeds in thousands. Other game is scarce." 

NOV A SCOTIA. 

The general geological examination of the south-western part of W ork by. 

N S t . · d b p f L ~u B ·1 d · h Prof. Railey. OYa co ia, was contmue y ro essor . iv. a1 ey unng t e 
past summer. Prof. Bailey, who was assisted by :M:r. Hoy Yan \Vart, 
reports as follows on the work accomplished :-

"These explorations were made in compliance with your letter of South-western 
•t · f"I 98d" · , · d 'f "bl count1esof ins ruct10ns o ~· ay :.. , irectmg me to contmue an 1 poss1 e to Nova Scotia. 

complete, for a final general report, the geological examination of 
south-west Nova Scotia, filling as far as possible the gaps in our 
know ledge of the geological structure of the part of Nova Scotia 
indicated, and giving particular attention to the character and mode 
of occurrence of minerals of economic value.' At the same time, at 
my request, the two manuscript reports predously submitted and 
accepted for publication, were returned for revision, with directions that 
they should be combined into a single report in connection with the 
work of the season just passed. 

" The special objects to which my efforts were directed and the P articular 

results relating thereto may accordingly be summarized as follows :- ~:~:i~.ts of the 

" 1. The more complete delimitation of the Cambrian system and Cambrian 

the granite in portions of Queens a.nd Shelburne counties. The tracts rocks. 
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Nova Scotia- more particularly examined for this purpose were portions of Lunen
Cont. burg county bordering on that of Queens, portions of the coast of 

Queens county west of Liverpool Harbour, the peninsula between Shel
burne Harbour and Jordan Bay, and the region about the Brookfield 
mine. Among the results attained were the recognition of some anti
clines not previously worked out, the more exact limitation of others, 
and the establishment of the staurolitic and andalusitic schists of Shel
burne county as the metamorphosed equivalents of the green slates 
(Div. l.b) of the Cambrian succession. The facts ascertained have· 
also an important bearing on thP. age of the similar strata in Yarmouth 
county. 

" 2. The determination, by the evidence of fossils, of the rocks refer
red to the Cambrian system. Much time was devoted to the solution 
of this question, but without result, prolonged search at many different 
points or wherever there seemed to be any promise of success, uni
formly failing to show any trace of undoubted organic remains. 

Boundaries of " 3. To determine the position and extent of the Devonian rocks of 
the Devonian. . . 

Digby county as distinguished from the rocks of supposed Cambrian 
age, and to fix the boundary between these two systems. This was 
found to be a work of much difficulty, and the conclusion reached can 
hardly yet be regarded as final. While evidence is abundant as to 
the co-existence of both systems in the region referred to,-the eddence 
in the one case being the occurrence of fossils and in the other the 
close correspondence, both in the nature and succession of the beds, to 
the so-called C1tmbrian rocks of Queens and Shelburne counties,
there are many points of resemblance between the two, while the dif
ficulty of identification is greatly enhanced by the metamorphism to 
which both groups of rocks have been subjected. The areas as to 
which this uncertainty still attaches, include certain tracts about 
Mistake River, a branch 0f the Sissaboo, the vicinity of Cape Cove near 
Cape St. }fary, and portions of the high land between the Grand 
Joggins and Bear River. The data obtained during t.he past summer 
have not yet been sufficiently studied to permit of any definite conclu
sions being stated here. 

Age of the " 4. To ascertain the exact age of the rocks referred to the DP.vo-
Devonian and . · B · d C Silurian. man system at J\I1stake settlement, ear River an lementsport, 

whether wholly Devonian or partly Silurian; to fix the order of succes
sion of these beds, and their structural relations. 

" These points were of the first importance, not merely as tending 
to settle questions as regards the age of the beds themselves, about 
which in past years there has been much controversy, but also as. 
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bearing upon economic questions, such as the distribution of iron ores, C\'ova Scotia.

and as helping to afford data for the more certain separation of the Cont. 

Devonian and Cambrian strata as referred to above. For the reasons 
mentioned, a large part of the summer was devoted to the study of 
these rocks, and the results were most satisfactory. In addition to 
large collections of fossils from localities previously known, many new 
localities were ascertained, and these in such relations to each other 
and to the principal ore-beds, as to leave no doubt as to the general 
structure of the whole region. In pursuance of these investigations it 
was found necessary to devote especial attention to the rocks at and 
about Kictau, and thence to the vicinity of the Torbrook mines, 
while a short excursion for the purpose of comparison was made as far 
eastward as New Canaan. Through this great tract, for a distance of 
over fifty miles, the beds were found to be essentially the same as 
regard both their nature and succession, the latter occurring in inverse 
order on either side of a general axial line, and thus reYealing a 
general synclinal structure. The fossils referred to are now in the 
hands of Dr. Ami for examination. Other results were the recogni-
tion of fossiliferous strata well within the areas assigned in all previous 
maps to the granite, and the working out of the often intricate con-
tacts of these two groups of rocks. 

"5. The occurrence of economic minerals. These embrace gold, iron, E<;onomic 

t 1 t l b . k 1 . f . 1 tl l mmerals. copper, orna1nen a s 011es, sane, ric --c ays, in usoria ear 1, anc 
asbestus. 

"Gold.-ln addition to the work of ascertaining and defining the Gold. 

position of anticlines not previously made out, a visit was made to the 
Brookfield mines in Queens county, which ha,ve recently assumed a 
position of great importance as a gold producing centre. This visit 
afforded a striking illustration of the uncertainties of gold mining, as 
also of the fact that mines regarded for a time as unproductive may 
under more effective keatment prove highly remunerative. Thus, at 
the time of my first visit to Brookfield in 1890, the work then in pro
gress was confined to what was known as the Philadelphia mine, 
employing about 40 hands, to reach which it was necessary to pass the 
:McGuire mine where work had wholly stopped for want of satisfactory 
returns. On the second visit, made last summer, but little was being 
done at the Philadelphia mine, while the l\fcGuire mine was making 
returns of from $7,000 to $1 0,000 per month. About 50 men are at 
present employed here as miners, with as many more in other ways, 
the proprietors being so encouraged by what has been already done as 
to have entered upon the construction of a new and large mill of 40 
stamps, in which the ore will be subjected to combined processes of 
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Nova Scotia- amalgamation and chlorination. It is also proposed that all the 
Cont. . 

Iron. 

Copper. 

tailings resulting from former workings shall be subjected to the same 
process. 

"At Molega also, as well as at \Vhiteburne, there ham been simi~ar 
vicissitudes, the Parker Douglas mine, which for several years past 
has been lying idle, having resumed work. The Ballou mine is also 
being worked here, with good results. At \Vhiteburne, on the other 
hand, formerly a centre of much activity, but little is now being done, 
a 10-stamp mill being the only one in operation, on ore from whu.t is 
known as the 'Graves Mine,' formerly owned by the \Vhiteburne 
.!\lining Company. 

"In Yarmouth county, work, chiefly of a prospecting character, was 
being C'l.rried on both at Kempt and at Carleton, but as yet with Yery 
meagre results. 

"Gold is reported to have been found in small quantities in some 
parts of Digby county, but reliable informtttion on this point is want
ing. 

"Iron.-The study of the iron ores of Annapolis county was wholly 
incidental to the working out of the geological structure of the region, 
but led to some important results. Thus ores of this character were 
recognized as occurring on not less than thirty-four different properties, 
these being further so disposed as to indicate the existence of seYeral 
parallel belts, which are, in part at least, repetitions of the same beds 
along the crests of anticlinal folds. The dirnrsity in the nature of the 
ores, whether red or black luematite or magnetite, seemed apparently 
to have no direct relation to the neighbourhood of granite, all the e 
varieties being sometimes found in close proximity to each other. At 
Nictau, the ores are abundantly fossiliferous, e,·en though the rock be 
magnetite. At Torbrook the rock, though hrematite, is without fossils, 
these being confined to the associated beds. Some of the latter, \Yere 
it not for the fossils, could not well be distinguished from the hardest 
quartzites of the Cambrian system. \York at Torbrook had been sus
pended and the pumps removed from the mines, as a result of dimin
ished <lemand for the product. 

"Coppei·.-The trappean rocks of the Korth :Mountains and Digby 
Neck, frequently exhibit green stainings resulting from the presence of 
this metal, and occasional strings of natiYe copper are met with. One 
of the best localities for the latter is the shore about the eastern side 
of the entrance of Digby Gut. There is, howeYer, no reason to sup
pose that any workable Yeins will be found either at this point or 
elsewhere in the rocks referred to. 
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"Ornamental stones.,-Varieties of quartz, such as agate chalcedony, ="ova Scotia

amethyst and jasper, were frequently observed, but not of such quality Cont. 

d · 1 · l Tl · · · t d Ornamental as to eserve spec1a notice 1ere. 10mson1te, sometimes ast;ocia e stones. 

with analcime, was found rather abundantly either side of the entrance 
of Digby Gut. At Paradise, in Annapolis county, Yeins in the gra-
nite sometimes exhibit qmirtz penetrated by black acicubr crystals of 
tourmaline. Garnets were observed abundantly in different parts of 
Yarmouth county, but of pool' quality. 

"Sancl.-The only deposits of this material deserving specin,l notice Sands and 

here, are the dunes or bills of blown sand which occur at various clays. 

points upon the southern coast. The largest beds are those found on 
the west side of Port }fouton Harbour and the east side of Barrington 
Bay. In each ca~e they cover many ac res of surface, and are piled up 
to heights of from 50 to 60 feet. Though destructive to the soil and 
trees of the region they invade, their purely siliceous character would 
seem to fit them admirably for glass making, for the manufacture of 
artificia,l stone and for kindred purposes. 

"Fine white sands were also observed at several points in the Anna
polis vttlley, especially nen,r }liddleton. 

"Brick-clays.-Clays suitable for brick making are also found in 
the Yicinity of :\Iiddleton. They are tough, brick-red in colour and of 
unknown depth. Bricks are manufactured here in considerable quan
tities. About a mile south-east of 1.Iarshalltown Church, Digby 
county, is a deposit of fire-clay . This has not been visited by me, but 
it is described by }!fr. J. Lonergan, of Saulnierville, as extensive. 
Specimens received from this gentleman are reported by Dr. Hoffmann 
to be non-calcareous, fusible with difficulty and susceptible of employ
ment in the manufacture of fire-brick. 

"Irifnsoi·ial earth.-Specimens of this material, said to have been Other mine

found in the vicinity of 1\Ieteghan River, in Digby county, and of good rals . 

quality, have been shown to us, but we are without definite informa-
tion as to location or amount. 

"Asbestus.-Veins of this mineral occur in connection with dioritic 
rocks between Clementsport and Bear River, and some specimens of 
good quality as to purity and length of fibre, have been shown to us, 
but such as we have seen in sit~i have been small in amount and of 
inferior character. 

"Sclieelite.-Among some specimens sent to the Geological Survey 
by Mr. \V. H. Prest, from the Ballou mine, Molega gold district, 
Queen's county, Dr. Hoffmann has detected this mineral, valuable as an 
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Nova Sc~tia- ore of tungsten. It is not known to be present in any considerable 
Cont. quantity but may be worth looking for in connection with future 

mining operations. 

" The following additional results of the summer's work may be 
noticed here as of some interest :-

Rocks possibly "In connection with the examination of the reel sandstones and 
~h;·Tri:~s~n associated beds about Digby and in the Annapolis valley, and which 

have generally been regarded as having antedated in origin the traps 
of the North Mountain, the:ie were at several points found to contain 
numerous and in some instances very large blocks of the same traps. 
It would seem to follow from this observation that the beds in ques
tion are either of later origin, as has been supposed by Dr. Ells in the 
case of certain whitish sandstones observed by him in Scott's Bay, near 
Blomidon, resting on· tlte traps, or that they are agglomerates of con
temporary origin. As similar beds, often whitish, but as far as known 
without embedded traps, occur a.11 the way from Digby to Kentville, 
underlying the fertile Annapolis valley, the observations referred to 
and the conclusions to be drawn have a wide application. 

Marine 
organisms in 
clays. 

'Vork by Mr . 
.Fletcher. 

" In the brick-clays in the vicinity of Middleton, remains of marine 
shells and star-fishes, (Ophiurans) have been found, as well as remains of 
true fishes. This would indicate that the Annapolis valley was in the 
post-Tertiary (Champlain) period wholly occupied by salt water, the 
North Mountains being then an island in the Bay of Fundy. 

" The work of revision of the two large reports previously submitted, 
and covering the whole of the four south-western counties, is now in 
hand, and will be carried on to completion, in connection with the 
work of the past season, as rapidly as circumstances will permit." 

Mr. Hugh Fletcher was engaged during the winter of 1895-96 in 
plotting his surveys and in revising those made by his assistants in 
Cape Breton; in reducing his plotting sheets, the Dominion Coal 
Company's map and plans of Sydney Mines, North Sydney, and other 
places, as well as in compiling on a scale of one mile to an inch, many 
surveys made in Cumberland county by the late Mr. Scott Barlow, 
Mr. McOuat and others in the immediate neighbourhood of Spring
hill Mines, on twenty chains to an inch, with a view to further 
operation!! in that part of Nova ScoLia. Some time was also spent in 
connection with the preparation of the map-sheets including the 
Pictou coal-field. As preparatory to this, all J'\Ir. Poole's field-maps 
were compared with Mr. Rutherford's twenty-chain plan. Sir V\illiam 
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Logan's large plan and other sources of information were also con- Nova Scotia

sulted and the map finished to date by the addition of roads, brooks, Cont. 

crops, faults and other geographical and geological features. 

During the winter, connected sections were also made from the Sections 

various holes bored by the diamond drill in tbe Sydney coal-field, £~i1~tb~~-~~~s. 
for comparison with others measured on the sea-coast. One of these, 
:!\Ir. Fletcher states, seems to show that in the bore-hole near the cross-
ing of the Hines road and old Louisl.mrg railway, the Tracy seam lies 
only about four hundred and fifty feet from the surface, where it had 
previously been supposed to be more thm1 fourteen hundred. A recent 
·Opening at the Tracy mines gave an opportunity to examine the coq,J 
-0f this seam which showed : 

Top coal . . . . . . . . . . . . . . . . . . . 2 feet 7 inches 
'\Vhite fire-clay. . . . . . . . . . . . . 0 " 3 to 9 " 
Bottom coal . . . . . . . . . . . . . . . 0 " 11 " 

By miners who ha\•e worked in this seam and by Lyman, the clay 
parting is said to run out or decrease to one or two inches in thickness. 
The quality and thickness of the coal at the bore-hole above mentioned 
are still to be tested by careful boring or by a deep trial-shaft. 

Respecting operations during the past summer, Mr. Fletcher writes 
as follows :-

"Leaving Ottawa on June lOth, 1896, to resume field-work in Outline of 

Nova Scotia, I remained ia Cape Breton until August lst, to make field-work. 

additional surveys, particularly in the neighbourhood of the Cow Bay, 
Morrison and :!\Iacphers;:m roads, and on the west side of Sydney Har-
bour, necessary to complete information for the new editions of the 
Little Glace Bay, Sydney, and Cape Dauphin map-sheets in the Syd-
ney coal-field, and returned twice afterwards (Sept. 23-25 and Dec. 4) 
to examine the results of explorations subsequently made by Mr. E. 
T. l\Ioseley and the l\1essrs. Burchell at the west end of the Cow Bay 
basin and along the anticline between the Lingan and Glace Bay coal-
basins. I was in Pictou county with Dr. Dawson and Dr. Ami 
(August 3rd to l 9th and again on September l 9th,) to make supple-
mentary surveys required near New Glasgow, also from Nov. 20th to 
25th, to discuss with Mr. Poole geological relations of the rocks of 
certain portions of the sheets of the Pictou coal-field. The remainder 
-0f the season was spent in an examination of the country covered by 
the Springhill map-sheet, between Thompson and Athol railway st.a-
tions; and from November 9th to 18th, a section was measured of the 
strata exposed on the shores of Chignecto Bay, between Shulee and 
Spicer's Cove, for comparison with Sir William Logan's J oggins section 
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Nova Scotia- on the opposite sicle of the basin, with the object of endeavouring to 
Cont. fix the age of the Yarious groups of rocks. 

Observations 
in Cape 
BrPton. 

"In Cape Breton, the coal seam at the head of Bridgeport Basin 
(Summary Report 1895, p. 109) has been successfully traced round 
the anticline by Mr. Burchell's explorations, and its identity with the 
seam found in Macdougall's pits, I find apparently established. The 
bottom of the Cow Bay basin has been defined more precisely, as well 
as the position of the anticline between the basin and that of Glace 
Bay, by a continuation of the explorations of }Iessrs. Moseley and 
Kennelly ; but more work is necessary to prove the existence of work
able coal seams among the lower strata of these basins. It has been 
already stated that the axis of the former anticline lies further north 
than was at first supposed. To verify this, pits were sunk at Allan 
Nicholson's, Lauchlin ::\IcLean's and Angus }foDonald's (Shoemaker) 
some distance north of the Cow Bay road, in all of which a low north
erly dip was obt[tined. Consequently, the coal-seam of the .Martin 
pit and those underlying it, must be carried for some distance to the 
westward, unless an easterly dip of the bottom of the basin throws 
the crops to the surface, of which there is no proof from the clip 
observed, while a line of strong springs points to the continuity of the 
str<ita as far as John D. }foDonald's. 

"It was also stated in last Summm-y Report, that the steep dips of 
the Cow Bay basin pass the old Louisburg Railway. Southerly dips 
have also been found on the west side of the ::\Iacpherson road. Here 
and on both sides of the Cow Bay and Morrison roads, certain belts 
of rock were followed as an indication of the structure, and the 
Buchanan seam was traced by the shale or coherent flag which over
lies it. Near the shore of Bridgeport Basin, above Lingan Bar, a 
seam of coal about four feet thick, but twisted, dirty and unfit for 
burning, with a roof of coherent argillaceous shale and sandstone, was 
latcly opened in a shaft and level on the line between the General 
Mining Association and Mr. Rabbit. 

"Several bore-holes, some of them more than two hundred feet in 
depth, have been sunk by the Messrs. Routledge in search of the 
Tracy seam, in the grey sandstone of the North-west Brook and 
towards Sydney Harbour. At Mira Bay red strata cease some little 
distance above the Tracy seam, very few bands being found beneath 
it, whereas at the Cow Bay road it is overlain-if it be the equi
valent of the Fitzpatrick seam, as has been generally assumed-by a 
great thickness of gray sandstone with thin layers of grey argillaceous 
shale, as far as l\Ir. Hugh Cusack's, where a belt of gray coherent 
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flag is associated with one of red sandstone and shale. The line of NoYa Scotia

replacement of the red rocks by the gray has not yet been definitely Cont. 

determined. 

"A section was made of the strata overlying the Coalbrook seam of 
Mira Bay, not before closely measured, but necessary for comparison 
with the rocks of the bore-holes along the old Louisburg Railway. They 
were found to be all regular, to contain no coal and to lie flatter than 
estimated, so that only 457 feet 4 inches was found instead of 683 
feet of the alternations immediately overlying the Coalbrook seam 
given in the Report of Progress for 1874-75 (p. 177). 

"The Dominion Coal Company continues to develop its mines, and Coiil mining. 

a larger coal-washer has been erected at Morrison Lake. There was 
no interruption to the shipment of coal from Louisburg last winter. 
At the North-west Arm of Halifax Harbour, the People's Heat and 
Light Company has built works capable of converting annually 
20,000 tons of coal from their mine into "crushed coke" for domestic, 
foundry and manufacturing purposes and all the uses to which anthra-
ci te is generally applied, gas for illuminating and heating purposes, and 
coal tar, sulphate of ammonia, ammonia, ferrocyanide of potash, ben-
zol and other bye-products. 

"On December lOth I visited, in company with Mr. C. P. Moffat of Copper ore. 

North Sydney, the copper mine at George River, where a considerable 
quantity of chalcopyrite, remarkably free from admixture with other 
sulphides, has been taken from a shaft 80 feet deep, on a vein said to 
vary in thickness from 12 to 28 feet, with 6 feet very rich, but not 
accessible at the time of my visit became the shaft was full of water. 
The ore is associated chiefly with quartz, calcite, chlorite, serpentine 
and other minerals of the George River limestone formation (Lauren
tian 1) described in the Report of Progress for 1875-76, pages 381 to 
387. Specimens of this ore were collected for the museum. 

''At Long Island Barachois, 300 or 400 tons of rich hrematite have Other mineral 

been taken from the contact between the Carboniferous and pre-Car- products.; 

boniferous rocks. 

"From St. Anns about 10 tons of infusorial earth were shipped 
last year by the Victoria Tripolite Company, from a deposit three or 
four feet thick, in a lake. 

"About 60,000 bricks were made last summer by Mr. A. D. Mc
Leod from a large clay deposit near the Cossitt mine, about 2-i- miles 
south-east of Sydney. 

"Graphitic shales, said to be suitable for the manufacture of car
bons for electric lights, ha.ve beP.n worked near Christmas Island, 

7 
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Nova Sc0 tia- among quartzites and dark slates underlying soft, red, Carboniferous 
Cont. marl and conglomerate and perhaps of Cambrian age. 

" Tork in 
Cumberland 
county. 

Iufusorial 
eartb. 

'\York bv Mr. 
Faribault. 

" Of the work in the neighbourhood of Springhill Mines, but little 
can be eaid at present, as the district requires more study and closer 
examination. The scarcity of outcrops and similarity of composition 
of the different groups of rocks, makes the determination of the geolo
gical structure difficult and has led to the different views held regard
ing their age and relative position. Surveyg were made of various 
branches of Black and l\'Iaccan rivers, River Philip, Polly Brook, and 
other streams not already mapped by Dr. Ells and the late Messrs. 
Scott Barlow and Walter J\IcOuat, whose reports contain much valu
able information concerning the geology of the district. A general 
description of the rocks of the section on the Chignecto Bay, may be 
found in the Summary Report for 1892 (p. 42). 

"Near Castlereagh in Cumberland county, a large deposit of infus
orial earth has been worked in Bass River Lake, which has been drained 
for the purpose. Buildings have been erected fol' the workmen and 
for cleaning and drying the 'silica,' a considerable quantity of which 
has been trnnsported over a pole railroad to a shipping-place on l\linas 
Basin. 

"I l1ave again to express my appreciation of the work done by Mr. 
l\I. H. McLeod in the capacity of assistant in the field." 

l\Ir. E . R Faribault's office work, since the date of the last Summal'y 
Report, lias been wholly in connection with the compilation of the 
results of his surveys in the gold-bearing regions of Nova Scotia. The 
first part of the winter of 1895-96 was spent plotting the surveys made 
during the previous summer, and revising those made by assistants, as 
described on pages 111-114 of the last Summary Report. J\Juch time 

Map-sheets in was also occupied in compiling, from these surveys and other sources, 
course of com- h · f l f f ll · h h l f · pletion. t e manuscnpts or t rn our o owmg s eet s, on t e sea e o one mile 

to an inch :--

No. 53-Lawrencetown sheet. 

" 54-Preston sheet. 

" 55-Middle l\lusquodoboit sheet. 

" 56-Stewiacke sheet. 

These sheets are now almost completed for the engraver. They 
cover an area of 864 square miles, extending along the Atlantic coast 
from Musquodoboit Harbour to Halifax Harbour, and inland to the 
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Stewiacke and Shubenacadie rivers, and are included in the counties l'\ova Scotia- _ 

of Halifax and Colchester. A structural section has also been made Cont. 

for the Fifteen-mile Stream sheet, and similar sections have still to 
be prepared for the seven sheets numbered 49, 50, 51, 53, 54, 55 and 
56, in Ol'der to complete these. 

A special plan of the central part of the gold-mining district of 
Goldenville was also plotted on the scale of 150 feet to an inch, and 
a cross-se0tion prepared. 

Mr. Faribault's report on the work accomplished during the season 
is as follows :-

"According to youe instructions, received May 23rd, I left Ottawa Distri~ts sur
on May 25th, to resume field-work in Nova Scotia and to continue the veyed m 1896· 

mnpping and study of the structural geology of the gold-bearing rocks 
of the Atlantic coast region, including the completion of the surveys 
required for the sheets numbered 67, ·waverley sheet, 68, Halifax City 
sheet, 69, Prospect sheet and 88, Mahone Bay sheet; but a SP\'ere 
illness prevented me from reaching my field of operations before June 
17th. ~ly assistants, Messrs. A. Cameron and J. l\IcG . Cruikshank, 
however, began fie ld-operations on the elate appointed, June 5th, and 
thPy completed the surveys required for the vVarnrley sheet, the Halifax 
City sheet and the Prospect ~heet, on August l4th, when they pro-
ceeded to survey the Mahone Bay sheet. The intervening gl'anitic 
country between this sheet and the Halifax City sheet, beingofrelatively 
small importance geologically or from an economic point of view, has 
been passed over for the time being, in conformity with instructions 
received. 

"Continued heavy rains in t:eptember and October interfered 
greatly, however, with the progress of work in the field, and bush
work had to be discontinued on September 29th. From that date :Mr. 
Cruikshank was engaged surveying the sea-shore from East Chester 
westward, reaching La Have River on October 26th, and JHr. Cameron 
resumed the surveys, by odometer, of the roads included in the Mahone 
Bay sheet, and those in the Lunenburg sheet on the east side of La 
Have River, ceasing field-work on November 19th. 

":J'[y own time in the field was principally <le.-otecl to the study of 
t he structural geology of t he Waverley sheet and the Halifax City 
sheet. The area covered by these two sheetE and the Prospect sheet, 
is nearly all included in Halifax county, the north-west corner of the 
Waverley sheet only being included in Hants county. It comprises the 
country surrounding H alifax City and extending along the Atlantic 
coast from Devil 's Island, at the eastern entrance of Halifax Harbour, 

7! 



100 A GEOLOGICAL SURVEY DEPARTMEN'l'. 

Nova Scotia- to Dover Bay, and inland to the Shubenacadie Grand Lake and 
Cont. Mount Uniacke. 
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"The Waverley sheet is almost entirely occupied by rocks of the 
gold-bearing series, only a small area at its eastern limit, to the east 
of Soldier Lake, being covered by the western extremity of the granite 
ridge extending from here to Sheet Harbour; while, at its western 
end, the gold-bearing rocks are cut by the mass of granite forming the 
back-bone of the country, extending from here to Yarmouth. 

" The Halifax City sheet is about equally divided, the north-east 
part being occupied by gold-bearing rocks and the south-west part 
by the most eastern extremity of the last above-mentioned granite 
ridge, which also entirely covers the Prospect sheet. 

"The gold-bearing rocks of the region examined have been forced 
into a series of folds, almost parallel to each other, bearing a general 
easterly and westerly course. Eight double folds, each composed 
of one anticline and one syncline, were located across the belt of twenty
five miles extending from the coast to Mount Uniacke. The structure 
of the e plications was carefully studied and the anticlinal axes were 
traced and worked out with as much accuracy as possible, on account 
of their importance in regard to the occurrence of gold. 

" The names given to the eight anticlines, in order of their occurrence 
from Cow Bay to Mount Uniacke, and their location, with notes in the 
gold mines worked and quartz veins observed along their course, are as 
follows:-

" 1. De Said Lake Anticline-Crosses the middle of l\foN ah Island 
about the Garrison pier, where only the upper Rtrata of the lower 
quartzite group are brought up to the surface on the axis; and, extend
ing eastward, it passes at the outlet of De Said Lake. The fold ends 
at the beach, before reaching Cole Harbour, where a few quartz 
veins, especially on the east side of the harbour look promising. 
About three-quarters of a mile south of this anticline, a true fissure 
vein running north and south and cutting at right angles the highest 
strata of the lower quartzite group at their junction with the upper 
slate group, was discovered to contain gold in the autumn of 1895. 
Since then a number of other fissure veins quite similar and parallel to 
each other have been found to be auriferous at this place on the Hill 
and Thompson, the Foster and other properties. A crusher was built 
last summer, and development is being pushed with activity. 

"2. Lawrencetown Anticline-Crosses the city of Halifax between 
Buckingham and Jacob streets, and running westward traverses the 
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north end of the Citadel Hill and the Commons about Egg Pond, whence Nova Scotia

following the south side of QuinpoolRoad about Shirley street, it crosses Cont. 

the North-west Arm at Melvin Island Cove, where it is cut off by 
granite. Only rocks of the upper slate group are brought up to the 
surface by this fold in the city of Halifax, but on the east side of the 
harbour, it has brought up to view the lower quartzite group. Passing 
near the lunatic asylum, the axis then crosses the middle of McDonald 
Lake and the Big Salmon River at its discharge into Cole Harbour, on 
its course to Lawrencetown gold district. Gold has often been found 
in the rock debris while trenching along Quinpoo~ road and the streets 
to the south; and a few small quartz veins cut across between Pepperell 
and Shirley streets are reported to have exhibited a few 'sights' of 
gold. Promising quartz veins, a few of them prospected, have been 
observed at the head of Cole Harbour. 

"3 . .iJfontague Anticline-Crosses the west side of Bedford Basin at Mcintague 

Birch Cove, and comes in contact with the granite but a short distance anticline. 

west of the basin. Eastward, it passes about Navy Island in the 
basin, at the foot of Laka Charles and through the Montague gold 
district. The belt of numerous quartz veins so extensively worked in 
length and depth at Montague for over thirty years, is wholly com-
prised in the south dip of this fold, nothing but exploratory work 
having so far been done on the northerly dipping veins. A rich vein, 
however, was reported to me to have been found on the north dip last 
autumn. Numerous very promising quartz veins, many of them of a 
barrel-structure, have been noticed on the west side of Bedford 
Basin at Birch Cove and on Carney Road, also directly west of the 
cove as far as the granite, and on the east side of the basin, about 
Taylor and Spectacle lakes. 

" 4. Waverley Anticline.-From the edge of the granite south of Waverley 

Hammond's Plains, this runs eastward and crosses the Hammond's anticline. 

Plains road, at its junction with the new road to Bedford. Then it 
crosses Sandy Lake, and from the Windsor road it follows the old 
Cobequid road to the Intercolonial Railway, passing thence through 
the gold distri.ct of Waverley and terminating at the south end of 
Soldier Lake, where it is cut off by granite. The wide belt of 
quartz veins occurring at Waverley has been extensively worked both 
in depth and length, especially on the north side of the axis, but a 
number of veins have also been worked on its south dip, some of them 
having been traced on the surface completely around the westerly end 
of the elliptical dome of the fold. 

" Caribou Anticline.-This fold only brings up here the upper black Caribou an· 

slate group. Leaving the granite west of Hammond's Plains, it passes ticline. 
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Nova Scoti2.- the post office of this place and crosses the Sackville River at the out-
Cont. • . 
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let of :Jiiddle Sackville Lake, runs about the middle of Lake Fletcher 
and Kelley Long Lake, and crosses the road to Oldham, half a mile 
north of Goff post-office. A few quartz veins have been prospected 
along this line, and some have been found to contain gold on the road 
to Oldham and at Hammond's Plains, but most of them are small and 
not promising. 

" 6. Honi Settlement .Anticline-Leaves the granite at the west end 
of Pockwock Lake, and, following the south side of this lake eastward, 
it crosses the "\Vindsor road at the south end of Lewis Lake, the 
\Vindsor and Annapolis Railway at the saw-mill, one mile north of 
Long Lake, the Beaver Bank River at the north end of Square Lake 
and the Beaver Ba,nk road on Joe. Shaunahan's farm . Thence, passing 
on the north side of Sandy Lake and following down King's ~Ieadow 
Brook, it strikes the north-west side of Shubenacadie Grand Lake at 
8leepy Cove, and its south-east side at the Horn settlement. Very 
promising quartz veins, showing free gold, were opened up at the 
Horn settlement <L few years ago, but no exploratory work of any 
importance has since been clone on them. Gold-bearing drift is 
reported to have been found in many places along this line between 
the Beaver Bank road and Shubenacaclie Grand Lake, mining areas 
have been taken up from time to time, and a few quartz veins tried 
between Sandy Lake and Gold Lake. Quartz veins were also observed 
south of Lewis Lake and along Pockwock Lake, some having a barrel 
structure. 

" 7. South Unicicke .Anticline.-Leaves the granite east of Lacy 
:Jiill Lake, crosses the \Vindsoi· road one mile north of the county-line, 
passes 700 feet south of the belt of quartz veins worked at South 
Uniacke, to the east of which it degenerates into an undulation cross
ing the Beaver Bank road half a mile south of North Beaver Bank 
post-office. Only a few veins have so far been worked at South 
Uniacke, one of them, however, the H'ird lead has been mined 1000 
feet along a very rich aud most regular and persistent pay-streak, 
dipping at an angle of 30° and averaging 50 feet broad and -± to 5 
inches thick, with a uniform yield from the outcrop to the bottom of 
the pay-streak of 7 to 12 ounces to the ton. It is most probable that 
good pay-streaks exist in this district in parts of other quartz veins 
which occupy the same structural position as that held by the pay
streak of the Hard lead with reference to the anticlinal fold. On 
veins south of the Hard lead, pay-streaks should then be looked for to 
the west of the outcrop of the pay-streak of that lead; and on veins 
north of the Hard lead, pay-streaks should be sought for to the east of 
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the same outcrop. These conclusions have been arrived at from the XovaScotia.
study of the structure of the principal gold districts in the province. Cont 

They are of the most practicn,l importn,nce in locating pay-streaks in a 
gold district, and should be well understood by gold miners. As the 
anticline n,t South Uniacke dips east, so does the pay-streak, and the 
interbeclded quartz veins, like the strata, curve to the south-east around 
the eastern end of an elliptical dome ; but, as the south side of the 
anticline has an n,lmost flat easterly clip, the veins will not in this dis-
trict curve completely around the anticline, and there will be no 
southerly dipping veins. 

"8. Etter Settlement Anticline.-Leaving the granite at the north- Etter settle
east cove of \Vest Lake this crosses the Windsor- road 500 feet north m~nt anti-' ~~ 
of the Etter settlement church and Lewis Mill road at the bridge on 
the head of Sackville Rivet", where the lower qua,rtzite group is cn,pped 
by the upper slate group to the eastward beyond the limit of the 
Waverley sheet. No quartz vein has been observed along this line 
within the latter sheet. 

" Detailed observations hn,ve been made of the structural geology 
of the city of Halifax and its immediate surroundings, by taking advan
tage of the many miles of t renching made along the streets by the 
People's Heat and Light Co., to lay their pipes. 

"I have done so far but little geological work in examination of Rocks near 
the aren. covered by the l\Iahone Bay sheet, (No. 88), the surveys of ~Iahone Bay 
this sheet having been made entirely by my assistants. It has been 
observed that the upper slate group of the gold-bearing rocks predo 
minates in the area covered by this sheet, n,nd the lower quartzite 
group is only brought up in narrow belts along anticlinal folds. On 
the northern limit of the sheet the gold-bearing series corues in co11-
tact with the gra11ite mass of the interior; and along the sea-shore, at 
Indian Point and East Chester, it is overlain by small patches of 
Lower Carbo11iferous limestones, conglomerates a11d sa11dstones, 
apparently denuded outlyers of a great Carboniferous basin extending 
far into the Atlantic. Beds of Carboniferous limestone are quarried 
at East Chester on Indian Point n,ncl on the shore of Goat Lake· 
The gold mining districts of Chester Basin and Blockhouse are in -
eluded in this sheet, but have not yet been surveyed. Operations 
were being carried on a.t both places last summer. 

"A few faults, bearing a general north-and-south course, cut the 
stratification at right angles, and some time was tn,ken up in tracing 
these and working out the magnitude of the displacements. Some 
very interesting facts have also been gathered bearing on the surface 
geology. 
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" A report is now in progress, which will, it is hoped, be ready for the 
printer next spring, on the gold-bearing rocks covered by the following 
eight sheets, which are in different stages of advancement toward 
publication. 

No. 39 Tangier sheet. 

" 40 Sheet Harbour sheet. 

" 41 Fifteen-mile Stream sheet. 

" 42 Trafalgar sheet. 

" 48 Eastville sheet. 

" 49 Upper Musquodoboit sheet. 

" 50 Moose River sheet. 

" 51 (& 52) Ship Harbour sheet. 

"The area covered by these sheets contains the gold districts of 
Tangier, Killag, Fifteen-mile Stream, Caribou, Moose River, Moose
land, Salmon River, Ragged Falls, Little Liscomb Lake, Beaver Dam 
and Gold Lake. Plans of the six first-named districts have also been 
prepared on the scale of 500 feet to an inch, the intention being that 
they shall accompany the report above referred to." 

CHEMISTRY AND MINERALOGY. 

Reporting on the work done in these branches of the Survey's opera
tions, Dr. Hoffmann, says :-" The work cart'ied out in the chemical 
laboratory during the past year, bas been, in pursuance of the practice 
of former years, almost exclusively confined to the examination and 
analysis of such minerals, ores, et0., as were considered likely to prove 
of more or less economic value and importance. Briefly summarized, 
it embraced :-

"1. Analyses of natural waters-with the object of ascertaining 
their suitability for domestic or manufacturing purposes or probable 
value as a remedial agent-from various parts of the provinces of Nova 
Scotia, Quebec and British Columbia. 

"2. Analyses of various fossil fuels from the province of Nova 
Scotia, the North-west Territory and the province of British Columbia. 

" 3. Analyses of iron ores from the provinces of New Brunswick, 
Quebec, Ontario (chiefly from the townships of Bedford, Palmerston, 
Storrington and Portland, in Frontenac county; the townships of 
South Sherbrooke, Bathurst, Darling and Lavant, in Lanark county; 
and the township of Bagot, in Renfrew county), and British Columbia. 
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" 4. Analyses of limestones and dolomites-in continuance of the Chemistry 

'Series of analyses of limestones and dolomites already carried out, in ~~~~~oe~~
•connection with an enquiry into the individual merits of a number 
of these stones, from various localities, for structural purposes, for the 
manufacture of lime, or of hydraulic cement, etc. 

"5. Assays, for gold and silver, of ores from the provinces of Nova 
Scotia, New Brunswick, Quebec and the Ungava district of the Lab
rador Peninsula; from the districts of Nipissing, Algoma, Thunder 
Bay, Rainy River, and other parts of the province of Ontario; from 
the districts of Alberta and Athabasca, in the North-west Territory; 
and from the East and West Kootanie districts, Interior Plateau region 
and Coast Ranges and Coast region, of the province of British Columbia. 

"6. Analyses of several highly interesting and, in most instances, 
from a commercial standpoint, important minernls, comprising, among 
others-' altaite,' a lead telluride, from a new locality; 'scheelite,' 
a tungstate of calcium, also from a new locality ; and the following, 
not previously recognized as occurring in Canada, namely, 'tetradyrrite,' 
a bismuth telluride; and a mineral obtained by Mr. R. G. McConnell, 
which proves to be 'stromeyerite,' a sulphide of silver and copper; and 
which was found to contain over fifty-one per cent of silver. A specimen 
has also been received of another somewhat recently discovered min
•eral, which is new to Canada, that is to say 'hessite,' a silver telluride, 
which also contains a very high percentage of silver, and not unfre
quently more or less gold. An analysis has also been entered upon 
of another mineral, collected by Mr. McConnell, which is evidently a 
highly cobaltiferous mispickel, most probably referable to 'danaite,' 
and which also carries free gold. This, if occurring in quantity, would, 
apart from its gold content, be of some economic importance as an 
ore of cobalt. Among other minerals identified in this laboratory, and 
which were not previously known to occur in Canada, may be men
t ioned 'bismite' 

1
or bismuth-ochre, a trioxide of bismuth; 'smith

-sonite,' a carbonate of zinc, and some few others of lesser importance. 

"7. Analyses, in regard to nickel content, of certain ores from the 
iProvince of British Uolumbia. 

"8. Miscellaneous examinations, such as the partial analysis or 
testing, as the case might be, of samples of manganese ore, graphite, 
·carbonaceous shales, iron-sand, clay, marl, and of other material not 
included under the above headings. 

"The number of mineral specimens received, during the past year, Mineral speci

for identification or for an expression of opinion in regard to their mens exa
mined. 

economic value, amounted to six hundred and ninety-seven. Of these, 
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a large number were brought by visitors, to whom the desired informa
tion was communicated at the time of their calling, 01· failing tbat
owing to a more th11n mere cursory examination being necessary, or 
when a partial or even complete analysis was considered desirable-it 
was subsequently conveyed to them by lettflr. The number of letters 
personally written-chiefly of the nature of reports and embodying 
the results of the examination, analysis, or assay, as the case might be, 
of mineral specimens-amounted to two hundred and ten; and the 
number of those received to one hundred and fifteen. 

" Messrs. R. A. A. Johnston and F. G. \Vait, assistants in the 
laboratory, have, by their application and assiduity in carrying out 
the work respectively entrusted to them, proved most efficient 11ids. 
Of these, the former has, apart from the carrying out of a very 
lengthy series of gold and silver assays, made many important 
mineral analyses, and likewise conducted a great variety of miscel
laneous examinations; whilst the latter has made very many analyses 
of natural waters, iron-ores, limestones, etc., as 11lso many miscel
laneous examinations. 

" In the work connected with the mineralogical section of the 
museum, I have been, as heretofore, diligently assisted by Mr. R. L. 
Broadbent. He has, in addition to the general museum work-such 
as the labelling and cataloguing of all newly received specimens, and 
the maintaining of the collection generally in an orderly condition
been engaged in correcting printer's proof of labels for the collections 
illustrating the distribution of iron, copper, lead, antimony, and 
other ores; and in preparing the manuscript of similar labels for the 
collection of gold and silver ores from certain sections of the province 
of British Columbia, and from the Thunder Bay district of the pro
vince of Ontario. 

"The additions to this section of the museum-which now contains 
aome nine thousand specimens, of which about seven thousand are on 
exhibition in the cases, and two thousand placed away in drawers
during the past year, amounted to one hundred and thirty-one. Of 
these, the following were :-

(A.) Collected by members of the staff, or others engaged in field
work in connection with the survey :-

Ami, Dr. H. ::\I. :-

a. Pyrolusite from Teny Cape, Rants county, N.S. 
b. Limestone from the St. Louis de }IileEnd quarry, l\Iont

real, Q. 
c. Limestone from the St. Laurent quarry, Montreal, Q. 
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d. Raw cement stone from the Gale 
Montreal, Q. 

107 A 

Farm, Hochelaga, Contributions 
to museum~ 
Cont. 

Barlow, A. E., and Adams., Dr. F .D. :-

a. Sodalite from the township of Dungannon, Hastings county, 0. 
b. N ephelite " " " 
c. Hastingsite " " " 
d. ~Iagnetite " " 
e. Pyroxene from the township of H erschell, Hastings county, 0. 
f Biotite " " " 
g. Diabase showing concretionary structure from two miles 

west of Sudbury, district of Algoma, 0. 

Ells, Dr. R. \V. :-

Calcareous nodule attached to crystalline limestone boul<ler 
from Besserer 's Wharf, Ottawa River, Carleton county, 0. 

Faribault, E. R. :-

ci. Limestone from quarry at Indian Point, East Chester, Lunen
burg county, N.S. 

b. Limestone from quarry at Goat Lake East Chester, Lunen
burg county, N.S. 

Ferrier, \V. F. :-

ci. Andradite from the Emily mine, Tudor, Hastings county, 0. 
b. Stilpnomelane (var. chalcodite) from the Wall bridge mine, 

i\fadoc, Hastings county, 0. 
c. Pyroxene from the township of Carlow, Hastings county, 0. 

Low, A. P. :-

Crystal of pyrite from the U ngava River, Labrador Peninsula. 

i\foEvoy, J. :-

a. Alunogen from Blair Creek, a branch of Bolean or Six-mile 
Creek, Salmon River, Grande Prairie, Yale district, B.C. 

b. Olinochlore from Fadear Creek, a branch of Louis Creek, 
North Thompson River, B.C. 

McConnell, R. U. :-

ci. Stromeyerite from the Silver King mine, Toad }fountain, 
West Kootanie district, B.C. 

b. Cobaltiforous mispickel with erythrite from the Evening 
Star mine, Rossland, B.C. 

c. Sphalerite from the Ent.erprise mine, Ten-mile Creek, Slocan 
mining district, B. C. 



·Contributions 
1to museum
·Cont. 

108 A GEOLOGICAL SURVEY DEPARTMENT. 

Mclnnes, VY-.:-

a. Tourmaline from a small island near Partridge Point, Eagle 
Lake, Rainy River district, 0. 

b. Auriferous quartz from the main shaft, Regina mine, loc. 
566 P, Whitefish Bay, Lake of the Woods, 0. 

c. Auriferous quartz from the west shaft, Regina mine, loc. 566 
P, Whitefish Bay, Lake of the Woods, 0. 

(B.) Received as presentations:

Ahn, Robert H., Rat Porta;;e, 0. :-
a. Auriferous quartz from the Mikado claim, Bag Bay, Shoal 

Lake, Lake of the Woods, district of Rainy River, 0. 

b. Auriferous quartz from the Cornucopia claim, Bag Bay, 
Shoal Lake, Lake of the Woods, district of Rainy River, 0. 

Appleby, B. H., St. John, N.B. :-

Granite from Spoon Island quarry, Hampstead, Queen's county, 
N.B. 

Armstrong, Wm., Armstrong's Mills, Hastings county, 0., 

per W. F. Ferrier :-

Tremolite in dolomitic limestone from the township of Lake, 
Hastings county, 0. 

Bache, R. P., Buckingham, Q., per E. D. Ingall :-

Prepared graphite from the W eart mine, Buckingham, Ottawa 
county, Q. 

Baker, Hon. James, Victoria, B.C. :-

a. Auriferous quartz from the Cache claim, Cayoosh Creek, 
Lillooet district, B. C. 

b. Lignite from St. Mary's River, West Kootanie, B.C. 

Baycroft, Thomas, Copper Cliff, 0. 

Anthraxolite from the township of Balfour, district of Al
goma, 0. 

,Chambers, F. H., W estville, N.S., per Dr. H. M. Ami :-

a. Manganite from Bridgeville, East River, Pictou county, 
N.S. 

b. Limonite from Bridgeville, East River, Pictou county, N.S. 

-c. Stalactites from ca\ e in Lower Carboniferous limestone at 
Springville, Pictou county, N.S. 
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Cinnabar Mining Company of British Columbia, Savona, B.C., Contributions 
. . to museum-

per F . C. Innes, Managmg Director :- Cont. 

ci. Cinnabar (retort ore) from the Yellow Jacket claim, Kam
loops Lake, B.C. 

b. Average furnace ore from the Yellow J aclrnt claim. 

c. Cupriferous ore from the Big Dyke claim, Kamloops Lake, 
B.C. 

d. Average furnace ore from the Big Dyke claim, Kamloops 
Lake, B.C. 

Cowie, Isaac, Edmonton, N.vV.T. 

a. Iron-pyrites from a little below Vermilion River on the 
Athabasca River, N.W.T. 

b. Iron-pyrite:; from a point between Pelican and Vermilion 
rivers on the Athabasca River, N.W.T. 

c. Iron-pyrites from above Pelican Rapid, Athabasca River, 
N.W.T. 

Doyle, Owen:-

Felspar from the township of March, Carleton county, 0 

E. B. Eddy Company, Hull, Q :-
Sandstone used for the manufacture of pulp grindstones :-
a. Scotch sandstone. 
b. Ohio (U.S.) sandstone. 

Fraser, J.D., Ferrona, N.S. :-

Malachite from Cameron's mine, Bridgeville, Pictou county 
N.S. 

Gray, Robert T., Madoc, 0., per W. F. Ferrier:-

a. Erythrite on magnetite from the Dominion mine, Madoc, 
Hastings county, 0. 

b. Hrematite (var. specular iron) from the Kane mine, Hunt
ingdon, Hastings county, 0. 

Griiner, H.:-

Coke from Sheep Creek (Alberta) coal. 

Hill, A. J., New Westminster:-

a. Pyrrhotite with arsenopyrite from Capt. J°ones' claim, Jervis 
Inlet, B.C. 

b. Chalcopyrite and pyrrhotite " " " 
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Jenning~, Herman, Johannesburg, Transvaal, S.A.R. :-

Auriferous conglomerate-

a. From the l\'Iain Reef, Ferreira mine, .. Witwatersrand, S.A.R. 

b. " " (Leader) " " " 
c. " South Reef " " " 

Johns Manufacturing Company, The H. W., 87 l\'Iaiden Lane, 
New-York:-

a. Asbestus Roofing. 
b. " • Fire-proof Rope. 
c. 
cl. 
e. 

f 
g. 
h. 

" 
" 
" 
" 
" 
" 

Sewing Twine. 
Building Felt (about 6 lbs. per 100 sq. ft.) 

" " ( " 10 " " .) 
~' " ( '~ 14 " ,, .) 

Fire-felt covering. 
" " with Superated Jackets. 

i. " National covering. 

King, J. G., Port Arthur, 0. :-

Specimen showing weathering of dolomite. 

Lanigan, R ., Calumet, Q. :-

a. Kaolin from the township of Amherst, Ottawa county, Q. 
b. Quartz " " " " " 

l\'Iartineau, Salomon, Rivie re Desert, Q. :-
1\'Ioly bdenite from the township of Egan, \Yright county, Q. 

l\'IcKenzie, H . R., Sydney, N .S. :-

Chalcopyrite from the Old French Road, Gabarus, Cape Breton 
county, N.S. 

l\'.IcKellar, John, Fort William, 0. :-

Auriferous quartz from the Empress location, J ackfish Bay, 
Lake Superior, district of Thunder Bay, 0. 

l\'.IcRae, Hector, Ottawa, 0. :-

Graphite (core from boring) from the township of Brougham, 
Renfrew county, 0. 

Moberley, Frank, Rossland, B.C. :-

a. Chalcopyrite and pyrrhotite from the Josie claim, Trail 
Creek mining district, B.C. 

b. Galena and pyrite from the ~f ayflower claim, Trail Creek 
mining district, B.C. 

c. Pyrrhotite with cbalcopyrite, l\ionte Cristo claim, Trail 
Creek mining district, B.C. 
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d. Chalcopyrite and pyrrhotite, 
Creek mining district, B.C. 

from the LeRoi mine, Trail Contributions 
to musPnm
Cont. 

e. Chalcopyrite and pyrrhotite, from the Commander claim, 
Trail Creek mining district, B.C. 

f Galena with pyrite from the Deadwood group. 
g. Bornite from the Silver King claim, Nelson, B.C. 

Nadeau, J. A., Iberville, Q. :-

Two specimens of nepheline-syenite (polished) from the l\it. 
Johnson Quarries, Iben·ille county, Q. 

N ad on, F. X. :,..-

1\'Ioly bdenite from the township of Egan, \'hight county, Q. 
North American Graphite Company, Ottawa, CJ., per H. P . H . 

Brumell, manager. 

a. Disseminated graphite from lot 28, range VI, Buckingham, Q. 
b. F lake plumbago, grade L.A. 
c. " " " L.B. 
d. " " " L.C. 
e. " 
f " 

" 
" 

" L.D. 
" L.I\:. 

Pennock, J. T., Ottawa, 0. :-

Magnetite from the township of Grenville, Argenteuil 
county, Q. 

Poole, H. S., Stellarton, N.S. :-

Coal from the Acadia Colliery, Westville, Pictou county, N.S. 

Prest, W . H . :-

Mineral associations of gold from the Jumbo vein, W esttield 
and the Ballou mine, Molega, Queen's county, N.S. 

Rutherford, J. G., Stellarton, N.S. :-

a. Coal from the main seam, Fan pit, Albion Mines, Pictou 
county, N .S. 

b. Coal from the McGregor seam, McGregor pit, Albion Mines, 
Pict.ou county, N.S. 

Saunders, H., Victoria, B.O. :-

Chalcopyrite and molybdenite from the Van Anda Copper 
Company's mine, Texada Island, B.O. 

Selwyn, Dr. A. R. C., Ottawa, 0. :-

Carbonaceous schistose quartzite traversed by Yein of quartz, 
from Quesnel, B. C. :-
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Seymour, T. F., Madoc, 0., pet· W. F. Ferrier:-

a. Calcite crystals in hrema.tite, from the Kane mine, Hunting
don, Hastings county, 0. 

b. Magnetite crystals from the Seymour mine, M:adoc, Hastings 
county, 0. 

c. Garnets in mica-schist from Green Island, Moira Lake, near-
1\fadoc, Hastings county, 0. 

Sparham Fire-proof Roofing Cement Company, Montreal, Q. :
Specimen.:; of fire-proof roofing cement. 

Spotswood, G. A ., C.E., Parsons Pond, west coast of Newfound
land:-

Borings from great Greenland meteorite. 

Stewart, Archibald, Ottawa, 0 . :-

a. Liruestone (six inch cube) from the Rockland quarries, 
Clarence, Russell county, 0. 

b. Sandstone showing dendrites from the Soulanges Canal, Q. 

Todd, Wm. :-

Steatite from Kennington Cove, four miles W. of Louisburg, 
Cape Breton county, N.S. 

Turner, G. H., Mission City, B.C. :-

Bog-iron ore from Mount Leaman, vicinity of Mission City, 
New Westminster district, B.C. 

Von Miiller, Baron, l\Ielbourne, Australia:-

Forty-seven specimens of borings from Oodnadotta, Lake Harry 
and William Creek, South Australia. 

Vye, George A., Digby, N.S. :-

Limonite from Bridgeville, Pictou county, N.S. 

'Wakeham, Commander W., Gaspe Bay, Q.: 

a. Petroleum from Block 42, Galt, Gaspe county, Q. 
b. Petroleum from Block 40, Larocque, Gaspe county, Q. 
c. Mineral tar from near the west line of York township, 

Gaspe county, Q. 

"Whitton Granite Company, per L. J. Frechette, )'l.P., St. Ferdi
nand, Q. :-

Granite from lot 34, range IV, of Whitton, Compton county, Q. 

Wilkinson, Lieutenant-General H. C., Rat Portage, 0. :

Asbestus from Island S. E. of Rendezvous Point, Long Bay 
Lake of the Woods, District of Rainy River, 0. 
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'~fr. 0. W. Willimott has, for the most part, been engaged in Educationa 

making up collections of minerals and rocks for various educational ~~~~];~;es 
institutions. The following is a list of those to which such collections 

have been sent:-

1. Leslie Street School, Toronto, Ont ....... . 
2. Board of Trade, Edmonton, N. \\'. T ..... . 
3. Collegiate School for boys, Windsor, N.S .. 
4. Church School for girls, Edgehill, \Vindsor, 

r. S ... ...... ..... ....... ........... . 
5. Collegiate Institute, Niagara Falls, Ont .. . 
6. High School, Port Elgin, Ont ........... . 
7. Dist. School No. 14, Sharp, Kings Co., 

N. B ................................ . 
8. Public School, Apohaqui, N. B .......... . 
9. Collegiate Institute, Portage la Prairie, Man. 

10. Model School, Robinson (Bury}, P.Q ..... . 
11. Public School, Surrey, Hillsborough, N.B. 
12. High School, Omemee, Ont ............. . 
13. Picton Academy, Pictou, N.S ............ . 
14. Monument National, l\lontreal, P.Q ..... . 
15. Public School, Dist. No. 3, Hampton vil-

lage, Kings Co., N.B ................. . 
16. Public School, Sheet Harbour, Halifax Co., 

N.S ................................ . 
17. Institute of Mines and Forests, George· 

town, British Guiana ................ . 
18. Villa. Maria Convent, Notre Dame de Grace, 

P. Q ................................. . 
19. Truro Academy, Truro, N.S ... .......... . 
20. High School, Florenceville, Carleton Co., 

N.B ................................ . 
21. Queen's University, Kingston, Ont ..... . . 
22. High School, Wolseley, N.vV.T ......... . 
23. High School, Hawkesbury, Ont ......... . 
24. Public Library, Kew Westminster, B.C . . . 
25. Public School, Indian Head, N. vV. T .... . 
26. Public School, \Vhitewood, N. \V. T ... .. . 
27. Public School, l\loosomin, N. W. T ... . ... . 
28. Public School, Doaktown, N.B ......... . 
29. High School, Maitland, Rants Co., N.S .. 
30. High School, New Glasgow, N.S ...... .. . 
31. Kings County Academy, Kentville, N.S .. . 
32. County Academy, Annapolis, N. S ....... . 
33. ).fother House Congregation de Notre 

Dame, Montreal, P.Q ................ . 
34. Sisters of Charity, Mt. St. Vincent, Hali-

fax, N.S .... ........ ..... ..... ...... . 
35. Graded School, Norton Station, N. B .... . 
36. McGill University, Montreal, P.Q ....... . 

8 

consisting of 80 specimens. 
120 

" 

120 

80 
120 
120 

80 
80 

120 
120 
80 

120 
160 
108 

80 

80 

120 

120 
120 

120 
77 
90 

120 
120 
80 
80 
80 
80 

120 
120 
120 
120 

80 

80 
80 
77 

" 

" 

" 
" 
" 

" 
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37. Toronto University, Toronto, Ont ...... . . 
38. Laval University, Quebec, P.Q ..... . .. . . . 
39. Public School, Memramcook, N.B ....... . 
40. Grammar School, Shediac, N.B ...... . .. . 
41. Public School, Clifton, Kings Co., N.B ... . 
42. Convent of Holy Names, Hochelaga, P .Q .. 
43. Public School, Shubenacadie, N.S . ...... . 
44. Fredericton University, Fredericton, N.B. 
45. Sisters of the order of Notre Dame, Anti-

gonish, N.S . . .. . .. . ......... . ....... . 
46. High School, Springhill, N.S ............ . 
47. Bureau of Mines, Victoria, B.C ......... . 
48. Public School, Harcourt, Kent Co., N.B .. 
49. Our Lady of Good Counsel, Montreal, P. Q. 
50. Central School House, Middle Sackville, 

N.B ................................ . 
51. Weymouth School, 'y eymouth, N. S ..... . 
52. Minister of Agriculture, Dunnville, Ont .. . 
53. Montreal College of Commerce, Montreal, 

P.Q ................ . ...... . ........ . 
54. School of Mining, Kingston, Ont ........ . 

consisting of 56 specimens. 
5U 

" 

80 
120 
80 
80 
80 
37 

so 
120 
100 
80 
80 

80 
80 
80 

25 
60 

" 

"Making a total of 5,040 specimens, aggregating over two tom• in 
weight of material. 

Minerals "Mr. Willimott subsequently spent some time in rearranging and 
collected by l · h · b 1 f · 1 h d f Mr. Willimott cata ogumg t e contents-representmg a ance o matena on an -o 

two hundred and eighty-eight drawers, one hundred racks and forty

eight shelves; and afterwards visited with the object of procuring 
further material for future collections, the townships of Hull, Wake

field, and Calumet, in the province of Quebec ; and those of March, 
Bagot and Burgess in that of Ontario. Whilst so engaged he 

collected :-

Apatite, crystals ... ... ...... . .... . .. . . . . 
in calcite ................... ... . 

Anorthosite . . . . . . . . .......... ..... ... . 
Biotite ....... .' ......... . .. .. .... ... ... . 
Celestite........ . . . . . . . . . . . . . . . ...... . 
Calcite . . ..... .. ... . ................... . 

Calcareous conglomerate ... . . ....... . ... . 
Diorite ... ........ ...... ............... . 
Felspar ............ . ....... . .. . . . ..... . 
Graphite ................ . .. . .......... . 
Garnet ...... . .. ... ................ .. .. 
Galena ..... .. . .......... . . . ........... . 
Gneiss ..... ....... . .... . . ............. . 
Perthite ........... . .. . .. . .. . . . ........ . 

Specimens. 'Veigh t. 

100 

70 
40 

2 

88 

100 pounds. 
200 
200 
250 
215 

125 

225 
220 
130 

165 



DAWSON.] SUMMARY REPORT. 

Pyrite . . .. .. . .... .. ......... . . . 
Phlogopite, crystals .. ........... ..... .. . . 
Sphalerite ................... . ... . ..... . 
Serpentine limestone .. . ................ . 
Scapolite ... . ......... ........... ..... . . 
Serpentine .... .. ..... ... ........ . . .... . 

115 A 

Specimens. 'V eight. 

300 pounds. 
100 

210 
200 
120 
150 

"Mr. Willimott has, in addition, received

( a) in exchange. 

Stellarite ....... . 
Bituminous shale ...... ..... .. . ......... . 
H rematite ............................ . 
Limonite and pyrolusite ... ....... ... ... . 

(b) by purchase, 

Chromite ................ . ............ . 
Chrysotile in serpentine . .... .... . ... .... . 

and further-

Anthracite, presented ................... . 
Sodalite, through Mr. A. E. Barlow ... .. . 
Nephelite, 
Magnetite, 
Pyroxene, 
H rematite, through Dr. H. M. Ami. ..... . 

4 
50 

75 
125 
100 
125 

275 
450 

170 
350 
75 

200 

" In all, some four hundred and fifty-four hand specimens, and four 
thousand seven hundred and fifty-five pounds of massive material." 

LITHOLOGY. 

On the work accomplished by him during the past year, Mr. W. F. 
Ferrier makes the following report :-

"In the museum label-holders have been prepared for the upright Museum. 

cases of the Stratigraphical Collection of Rocks, and will shortly be 
placed in position. Cabinets, furnished with locking doors, are now 
ready for the reception of those rock specimens which are undergoing 
petrographical investigation, and drawers have been set apart in the 
museum, and for the most part filled, with sets of rocks from various 
localities which have already been examined and reported on. 

"Since the appearance of the last 8ummary Report two petrographical P etrographi· 

reports have been printed, and one is ready for the printers. Of those cal reports. 

printed, one, entitled Petrographical Characters of some Rocks from 
the Area of the Kamloops Map-sheet, British Columbia, appears as 

8~ 
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an appendix to Dr. Dawson's report on that region* whilst the other, 
under the title of Notes on the Microscopic Structure of some Rocks 
from the Labrador Peninsula, is to form an appendix to Mr. Low's 
report on the interior of Labrador. t Separate editions of both 
appendices have been issued. 

" The report on Mr. Barlow's rocks from the areas of the Nipissing 
and Temiscaming sheets is now almost ready for printing. The study 
of these rocks has yielded many important and interesting facts regard
ing the origin of the Laurentian. 

" Mr: McConnell's rocks from the West Kootanie district, British 
Columbia, are now being examined. One hundred and thirty thin sec
tions of specimens collected by him during the past season have been 
prepared to supplement those already in hand. Much interest attaches 
to these rocks becau~e of their association with the rich ore-deposits 
of this important mining district. 

" Various blowpipe examinations of rocks and minerals have been, 
as usual, undertaken during lhc year, and memoranda of results furn
ished to those from whom the specimens were received. A new micros
cope, model II, made by Fuess of Berlin, Germany, with all the latest 
improvements, has been purchased, and is giving good satisfaction and 
greatly facilitating the petrographical work. 

"One of the most interesting occurrences upon which I have to 
report, is the recent discovery of corundum in Hastings County, Onta
rio. This came about. in a somewhat unusual way. In 1893 I came into 
possession, by purchase, of a number of specimens collected by Mr. 
John Stewart, formerly of Ottawa, amongst them being a package 
labelled 'Pyroxene crystals, south part of Carlow.' On examining 
these specimens some time ago I recognized them as corundum, and 
immediately took steps to ascertain, if possible, the precise locality 
from which they came. As you are aware, I communicated the facts 
to you and was authorized in October to visit the tqwnship of Carlow, 
endeavour to locate the mineral, and determine the extent of the 
deposit. I was accompanied by Mr. Cole, and after considerable dif
ficulty found the mineral on lot 14, con. XIV. of the township of Car
low, Hastings county, Ontario. 

"It was there found to occur in a coarse-grained, red, felspathic 
rock h':tving the appearance of a pegmatite. Microscopic sections are 
in course of preparation, and the precise nature of the rock will then 

* Annual Report, Geol. Surv. Can., vol. VIL (N.S.) part B, Appendix I. 

t Annual Report, Geol. Surv. Can., vol. VIII. (N.S.) part L, Appendix V. 
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be fully determined. The difficulty of preparing sections, consequent Lithology

on the hardness of the contained corundum, has rendered it impos- Cont. 

sible to make the examination in time for this report. This rock, 
together with a red and brown micaceous gneiss, forms a perpendicular 
cliff from 80 to 100 feet high, at the base of a sloping mountain. 
The corundum-bearing rock runs iuto the gneiss on the side of 
the mountain along the strike, which is a.bout N. 65° E., as well as 
occurring, as already stated, on the face of a cliff across the strike. 

"Well developed crystals, often of large size, and generally of a 
grayish or brownish colour, as well as irregular masses of the corundum, 
are thickly distributed through the rock, and the mineral was observed 
throughout this rock for a distance of about 300 feet across the strike, 
more or less continuously and traced along the strike for about 700 
feet. The grain of the mineral varies with that of the rock. The 
quantity is not uniform throughout the mass, portions of the rock 
being more thickly studded with the crystals than others, and in 
places they seemed to form ' stringers ' in the rock. 

"The interest of the find lies not so much in the possibility .of the 
discovery of the gem varieties of the mineral, ruby and sapphire, about 
which so much has lately been said in the press, and which is impro
bable in view of the mode of occurrence, but in the fact that this 
is the first time that the mineral has been found to exist in Canada 
in any quantity and that it is valuable as an abrasive material on 
account of its great hardness, which is, in the pure mineral, next to 
that of the diamond. 

"In the Geology of Canada (1863) p. 499, mention is made of corun- Where pre

dum in the following words :-' Corundum has been observed on the viousltyd . repor e m 
second lot of t he ninth range of Burgess, and in the immediate vicinity Canada. 

of a deposit of copper-pyrites. Here, in contact with the crystalline 
limestone, occurs a rock made of felspar, quartz, calcite, silvery white 
mica and sphene. Disseminated throughout this aggregate were 
small grains of a mineral whose colour varied from light rose-red to 
sapphire-blue, while its hardness, which was greater than that of topaz, 
showed the mineral to be corundum. Small crystals of light-blue 
corundum have been found elsewhere in tlrn limestone of the vicinity. 

"No specimens of this occurrence have found their way into the 
collections of the Survey, and I have not met with anyone who has 
seen the mineral from this place. It is the only locality cited for 
Canada in the report on American corundum by Francis P. King,* 
the information being furnished by Dr. F. D. Adams. 

*A Preliminary Report on the Corundum Deposits of Georgia, by Frnncis 
P. IGng, Assistnnt Geologist. Bull. No. 2, Geol. Surv., Georgia, 1894. 
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"Corundum is an oxide of aluminium, the crystallized varieties 
being essentially pure, whilst the granular variety, to which the name 
' emery' is given, contains more or less impurities, chiefly magnetite 
and hrematite. The transparent purer kinds of red and blue colours 
constitute the gems ruby and sapphire. These usually occur as rolled 
pebbles in river beds, or as crystals embedded in various rocks, such 
as limestone, as in the famous ruby mines of Burma. 

"Statistics show that as an abrasive material there is an extensive 
market for the corundum. The supply of the mineral in the United 
States comes chiefly from North Carolina and Georgia, small quantities 
of emery being also obtained in Westchester County, New York State. 
The finer grades of emery continue to be imported from Turkey and 
Greece. 

" Since the present discovery was announced by the Geological Sur
vey, numerous inquiries have been received regarding it, and samples 
have been furnished to interested parties. Some of these have been 
tested in the United States, and the corundum pronounced to be of the 
£nest quality. It may be well here, I think, to allude to the proper 
preparation of the material, essential to its introduction for commer
cial purposes. It is necessary that it should be completely freed from 
the gangue and _this can only be accomplished by a special process. 
The corundum-bearing rock is first crushed, and then washed by means 
of sluice-boxes or revolving barrel-shaped cylinders through which a 
stream of water passes. But this is not all, for if the fragments of 
corundum be examined, it will be found that a large proportion of 
them are coated with a micaceous mineral having in mauy instances 
the composition of margaritc, and resulting from the alteration of the 
corundum. This is removed by passing the mineral through another 
machine, which, in a form used at one of the principal Georgia mines, 
contains two discs armed with points which are revolved with great 
rapidity, and soon wear away the soft coating. After undergoing this 
process the mineral is again washed, crushed, and sifted to the various 
degrees of fineness required. Great care is necessary to prevent its 
reduction to 'flour' as this has only a small Yalue compared to that 
of the coarser grades. 

" The purpose of all the manipulation it undergoes is to secure 
uniformity of hardness in the finished material. 

" Pending further investigation, the lands (which belong to the 
Crown) on which the corundum occurs in Carlow, have been withdrawn 
from sale by the Ontario Government, and it is hoped that the deposit 
will prove as valuable as the surface conditions seem to indicate. It 
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is more than likely that this is not an isolated occurrence, but that Litholoey-
Cont. 

other deposits will be found in the Hastings district, now that atten-
tion has been called to it. The very cfrcumstances attending the pre-
sent discovery show that the mineral is liable to be passed over N 

mistaken for something else. 

" As instructed, I visited a number of other localities in Hasti~gs 
county for the purpose of obtaining minerals, and collected a number 
of fine specimens for the museum, amongst them being good examples 
of the stilpnomelane described by me in 1895. Also erythrite, fine 
crystals of andradite garnet, hrematite, limonite, hornblende, pyroxene, 
and various felspars." 

MINING AND MINERAL STATISTICS. 

Mr. E. D . Ingall reports of the work under his control as follows :- ~'lii:ieral sta
tistics. 

" During the year the work of the section was carried on as usual, 
Mr. L. L. Brophy acting as assistant in connection with the statistical 
work. Mr. A. A. Cole acted as assistant for a short time in the 
spring, but for most of the year the technical part of the work has 
fallen to myself to do. 

" The collection of statistics relating to the various mineral 
industries of the Dominion, together with the necessary compilation 
and checking of information gained, has occupied much of the time 
of the diminished staff of the section. The Preliminary Summary 
of the Mineral Production of Canada for 1895, was completed by 
22nd February, 1896, a very much earlier date than ever before 
attained. 

" Beside this, much time has been occupied preparing memoranda 
covering technical points relating to the mining and smelting of Cana
dian minerals, and in giving information to many inquirerR regarding 
minerals and mining in Canada. 

" Some work was also done in adding to our catalogue and reference 
system of the mineral deposits of Canada. The object in view in this 
system is to enable us, when it is completed, to have an entry for each 
of the mineral deposits in the country with references embodying 
every available source of information. Thus when information is 
asked about any mineral deposit, district, or mineral industry, it will 
be possible at once to get all the data available. To attain to any
thing like completeness in this matter would, of course, require a larger 
staff than we have at present 
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"As opportunity permitted, attention was paid by myself to the 
detailed report on my field-work of 1895 in the Kingston and 
Pembroke Railway iron district. This has included examination 
of specimens and the selection of a certain number for analysis, with a 
view to determining the contents of the magnetite itself in phosphorus, 
and titanium in relation to the iron content. 

"In October, short trips were made east, through Ontario, to collect 
outstanding returns regarding mineral production for 1895, which it 
had been impossible to get in by correspondence, and in the latter 
months of the year preparations were made toward getting informa
tion for the report for 1897. 

"The eastern trip was undertaken by myself, and a short visit 
was made to the asbestos mining centres of Black Lake, Thet
ford and Danville. In this industry the low prices ruling for 
the past few years have caused all but the larger producers to 
suspend operations, and have resulted, in the case of those still 
operating, in a much larger use of machiner.v and the extraction of 
much fibre that used to be considered too short to be worth treatment. 
The processes in use consist, in a general way, of some method that 
while crushing the rock frees t.he fibre without breaking it; followed 
generally by the passage of the crushed material over travelling 
picking tables, where the longest fibre is selected out, and then over 
shaking screens having a slight slope. The effect of these screens is 
to sort out the remaining shorter fibre into lengths, and also by reason 
of a funnel with strong up-draft, over-hanging the lower end of the 
screen, to lift the :fibre away from the rock particles, the latter then 
passing oft over the ends of the screens. At Danville this latter 
material is being stored outside the mill in dump, as it is now coming 
into use to replace ordinary sand and hair in wall plastering. It 
is claimed that this 'Asbestic,' as it is called, takes a better :finish 
than ordinary plaster, does not crumble under the action of fire, and 
that it will not crack or crumble when nails are driven into it." 

Of his trip in the peninsula of Ontario, Mr. Brophy reports as 
follows:-

" Leaving Ottawa on the 8th October, I visited, among other places, 
Toronto, Windsor, Sarnia, Clinton, Seaforth, Petrolea, London, Buffalo, 
Caledonia and Hamilton, returning to Ottawa on the 28th of the same 
month. No difficulty was experienced in obtaining all particulars 
required, when asked for in person, and the failure of some operators 
to reply to our circulars and letters is, in most instances, due to over
sight and not to a desire to withhold the information. Although the 
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trip was made almost entirely with a view to acquire the statistical Min.er~l 
d · 1 h 1 · f h l . f statistics- -ata essentia to t e comp etion o t e report, yet some genera m orm- Cont. 

ation was incidentally secured. 

"The following notes on natural gas and on iron smelting may be 
of some interest at the present time. 

"At Windsor, through the courtesy of Mr. S. T. Copus, secretary- Natural gas at 

treasurer of the ~ atural Gas and Oil Company of Ontario, Ltd., some Windsor. 
interesting particulars were obtained regarding the operations of the 
company up to date (October 12th, 1896). This company, which suc-
ceeded to the business and plant of the Ontario Natural Gas Company 
some three years ago, now practically controls all the principal wells 
in the Essex field, and is piping large quantities of gac; from their main 
field in the townships of Gosfield and :Mersea, tu W alkerville, Windsor 
and Detroit. Two lines of pipe have been laid into Windsor, a dis-
tance of about 32 miles. Some 2000 families in Walkerville and 
Windsor are now supplied with the gas, while the number of connec-
tions in Detroit is in the neighbourhood of 6000. The total number of 
miles of piping laid is about 130, including all branch lines and con-
nections. The gas, which is used almo t entirely for fuel purposes, is 
sold for twenty cents per thousand (M) cubic feet in summer and 
twenty-five cents in winter; the extra price in the latter season being 
due to the increased cost of keeping the regulators, mains, etc., in 
working order during the cold weather. The total numbe1· of wells 
drilled by both the old and new company, up to the time of my visit, 
was twenty-six and of these seventeen are still active producers. The 
rock-pressure at the wells is given at 400 pounds to the square-inch, 
and their estimated output is about 35,000,000,000 cubic feet per 
annum. 

" While no very marked decrease has been noticed in the rock-pres- Gas wells in 
h 11 · h E fi ld d b · h · Essex county sure at t e we s m t e 'ssex e s no ou t owmg to t e comparat1v · 

ely recent date at which the consumption became other than of a local 
character, a very different condition of things prevails in the W elland 
field, where the wells have been supplying the city of Buffalo with a 
considerable portion of its fuel for a number of years past. The reason 
for this statement will become apparent on a perusal of the follow-
ing information, kindly furnished by Mr. D . Coste, manager of the 
Provincial Natural Gas and Oil Company, which corporation operates 
most of tbe large wells in the vVelland peninsula. Their whole output 
is piped into Buffalo, N. Y., through two large mains running from the 
field to the Niagara B,iver. The length of pipe laid, including the mains 
and all connections, is about 120 miles. Up to the 20th of October, 
1896, the number of wells drilled by this company and also by the 
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Erie Company, (whose rights were acquired in 1893) was 124-, of which 
65 are still producing, When the first wells were bored some years 
ago, the initial rock-pressure was 520 pounds to the square-inch, but 
the supply of gas in the meantime decreased to such an extent that 
the average pressure of all the wells is now barely 175 pounds to the 
inch. The large compressor plant erected near Sherk's Station in the 
fall of 1893 was in operation for some nine months, but is now seldom 
used except to pump out a well of which the pressure has fallen below 
70 pounds to the square inch. ·when a well reaches this stage the 
pumps are put on, the hole is pumped dry and permanently closed 
down and plugged. This procedure is rendered necessary by reason of 
the fact that the pressure in the supply mains is so much highei· than 
that in a failing well, that instead of such a well being a source of 
supply it really becomes a drain on the main pipe-lines and absorbs a 
large quantity of gas from other wells which would otherwise be 
available for immediate consumption. Wells which were at one time 
large producers are sometimes purposely fed in this way, being used as 
temporary storing chambers for such gas as i'l not required for imme
diate use, the reservoirs of these wells being more readily accessible 
when: the gas is really wanted, than in those formerly having but a 
smail producing capacity. According to the opinion expressed by 
several of the leading authorities on the subject, it would appear to be 
merely a question of a few years before the gas supply in the W elland 
field will be exhausted, at least for commercial purposes, though a 
small flow may still continue for a much longer period which will be of 
sPrvice for domestic uses to farmers and others with wells on their pre
mises and requiring only a very limited daily supply. In support of 
this opinion, mention may be made of the Provincial Company's well 
No. 63, drilled in 1893, which yielded when the gas was struck, a flow 
of over 10,000,000 cubic feet per day. The-flow from this well has now 
decreased to such an extent that it does not produce 4-00,000 feet in 
the same time, although it has in the interval been several times fed 
from the other wells. 

" While in Hamilton, I was, through the kindness of Mr. Robert 
Hobson, secretary-treasurer of the Hamilton Blast Furnace Company, 
enabled to obtain some details as to the company's operations since 
the completion of the plant. Their furnace was blown in on the 3lst 
of December, 1895, though no pig-iron was made until some weeks 
later. Production, has, however, been going on continuously ever 
since. The ore used is derived both from Canada and the United 
States, the Canadian ore coming from the Wallbridge and other mines 
in Hastings county; from the north shorP, of Lake Erie, between 
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Port Rowan and Port Dover, and also from the district near Smith's Min_er~l 
F 11 d M . k ·11 'I'h U . d S . b . d f stat1st1cs-a s an .r erric v1 e. e mte tates ore is o ta1ne rom Cont. 

Escanaba, Mich., and Two Harbours, Minn. The Canadian ore used 
to the l 7th September, 1896, was 9062 tons, producing pig iron to 
the amount of 5890 tons. The quantity of United States ore charged 
was, at the same date, Hi, 781 tons, turning out pig to the amount of 
13,24 7 tons, thus showing the total amount of ore charged to have been 
25,843 tons; and producing pig iron amounting to 19,137 tons during 
a period covering about nine months. The fuel used is entirely 
coke, which is procured from the Reynoldsville district in Pennsyl
vania and costs, laid down at the works, about $3.60 per ton. The 
flux is a limestone obtained from Port Colborne, Ont." 

P ALJEONTOLOGY AND ZOOLOGY. 

Mr. Whiteaves submits the following summary of the palreontolo- Palreontology 
and Zoology. 

gical and zoological w0rk accomplished in 1896 :-

" The manuscript of the third part of the third volume of Palmo- Publications. 

zoic Fossils, referred t,o in the last Summary Report as having 
been commenced, has since been completed and is now ready for the 
printer. This publication will consist of a descriptive report upon all 
the fossils from the Galena-Trenton and Black River formations of Galena-Tren

Lake Winnipeg and the Red River valley, in the museum of the ton. 

Survey. It will contain identifications, with references, &c., or detailed 
descriptions of 145 species, and when printed, will make a little more 
than 100 pages of text, illustrated by seven full-page lithographic 
plates and by several woodcuts. Its preparation has entailed con-
siderable correspondence with specialists in the United States and 
Europe. 

" By permission of the Director, a paper on 'Canadian Stromatopo
roids' has been prepared and published in the July number of the 
Canadian Record of Science. This paper is essentially a stratigraphical 
and systematic list, with references, &c., of all the species of Stromoto
poroidea (about thirty-five in number), that have either been recog
nized or even supposed to have been recognized in Canada, or described 
from Canadian localities. 

" In the Quarterly Journal of the Geological Society of London 
for May, 1896, Dr. Henry Woodward, F.R.S., has published descrip
tions and illustrations of the four species of fossil crabs from the Creta
ceous rocks of Vancouver and the Queen Charlotte Islands, sent to 
him by the writer last year, and a small series of long-tailed decapods 
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Palreontology or lobster-like crustaceans, from the N anaimo group of the Vancouver 
~~~/oology- Island Cretaceous, has been forwarded to him this year for identifi

cation or description. 

Cambro-Silu- " Collections of fossils recently made by Mr. J. B. Tyrrell from the 
rian fossils. 

Triassic 
fossils. 

Cretaceous 
fossils. 

Cambro-Silurian rocks near Fort Churchill, Hudson Bay, and at Stur-
geon Lake, W ekusko (or Herb) Lake, and Hill Lake on the Minago 
River, Saskatchewan; from the Silurian rocks at Pine Island Lake, 
Saskatchewan ; and from the Cretaceous rocks at seven different 
localities in the district of Athabasca, have been examined and notes 
upon the species represented prepared for publication in his reports. 

"Several small consignments of fossils from the Guelph formation 
at Elora and from the Corniferous drift near Kincardine, Ontario, 
have been named for Mr. R . A. Farquharson of Kincardine. 

"Thirteen specimens of fossils from rocks apparently of Triassic age 
at Texada Island, B.C., and three from the basal beds of the Cre
taceous at Ln,squeti Island, B.C., collectfld last summer by Mr. Walter 
Harvey, of Comox, were sent to the writer for exn,mination, and as 
much information as possible in regard to them has been furnished to 
Mr. Harvey. 

" Six additional consignments of the rarer fossils of the Cretaceous 
rocks of the Queen Charlotte and Sucia Islands, B.C., have been 
received from Dr. C. F. Newcombe, of Victoria, who has kindly pre
sented five unique or remarkn,ble specimens from Skidegate Inlet to 
the museum of the Survey. Some of these fossils have been named 
and returned, but n,bout one half of them have been retained for fur
ther study. A few of the more critical forms among them have been 
sent to Dr. Franz Kossmn,t, of Vienna, for comparison with European 
and Asiatic types, also to Mr. F . W. Stanton, of the U. S. National 
Museum at Washington, and to Professor John A. Merriam, of the 
University of California at Berkeley, for comparison with Californian 
fossils. 

" Numerous smn,ll boxes of fossils from the Cretaceous rocks on the 
Com ox and Trent rivers, Vancouver Island, and from Hornby and 
Denman islands, B. C., have been forwarded, for examination, by 
Messrs. W. Harvey, J. B. Bennett, F. W. Robbins and Dr. G. D. 
Beadnell. Among these fossils there are some unusually fine speci
mens and a few species not previously represented in the Survey col
lection. Most of these have been kindly presented to or acquired for 
the museum, as will be seen from the list of donations. The remain
der have either been named and returned, or kept a little longer for 
further study and comparison. These specimens, together with thosP. 
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sent oy Dr. Newcombe last year and this year, upon which copious Palreontology 

b · b · h and zoology-notes have een kept, will ena le the writer to make a muc more Cont. 

complete revision of the fossil faunre of the Cretaceous rocks of the 
Queen Charlotte and Vancouver groups of islands, than would other-
wise have been possible. 

" In Zoology every effort has been made to increase and improve Zoological 

l 11 . . h F"f dd" . l . f collections. t le co ect10ns m t e museum. i ty-one a it10na specimens o 
birds and one mammal have been mounted by Mr. Herring during 
the year, and 346 birds have been placed upon new and smaller stands 
in order to economize space. Fine specimens of the Glaucous-winged, 
Short-billed and Heermann's Gull, a male Black-vented Shearwater 
and a pair of Tufted Puffins, from Vancouver Island, have been 
received from Mr. John Fannin, curator of the Provincial Museum 
at Victoria. A Dusky Shearwater from the Queen Charlotte Islands, 
and eggs of some of the rarer sea birds of British Columbia, have been 
presented by Dr. C. F. Newcombe, of Victoria. A female White
fronted Goose, a pair of the White-tailed Ptarmigan in winter plum
age and a fine pair of the American Three-toed Woodpecker, from 
Alberta, have been acquired by purchase. Specimens of about 100 
species of shells, mostly from Japan and previously uurepresented in 
t.be museum, have been received in exchange for duplicate shells from 
the coast of British Columbia. 

"An interesting series of small mamma.ls, birds, and the eggs of 
about thirty-five species of birds from Labrador and Hudson Bay, 
were collected by Mr. A. P. Low. Among the latter are one egg 
each of the Long-tailed Jager, Snow Goose, Hutchin's Goose, Gyrfalcon, 
Labrador Jay, also' clutches' of eggs of the Old Squaw, Eider, Willow 
and Rock Ptarmigan, Redpoll, Snowflake, L apland Longspur, Fox, 
Tree and White-crowned Sparrows. 

"Skins of an adult male Sea Lion and Fur Seal, and of the young 
of each, with several separate skulls of both, also twenty bird's skins, 
and eggs of Kotzebue's Gull and of the Least Auk, all from the Priby
loff I slands, in Behring Sea, have been received from Mr. J as. A . 
Macoun. 

"The space available for the exhibition of mounted mammals and Want of space 

b . d . l . 1 d d d d h 1 in museum. ir s m t le museum is a rea y overcrow e an t ere are many arge 
birds which have been recently set up, for which no room can be found 
in the cases. 

"Dr. Ami reports that during the past year he has continued the Wo:·k by Dr. 

work of determining palreontological collections obtained by officers of Ami. 
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Palreontology the Geological Survey, and others, in Ontario, Quebec and the Mari
and zoology- . . p . 
Cont. time rovmces. 

" To the local lis ts of fossils prepared to accompany Dr. Ells's report 
on the geology of the south-western portion of the province of Quebec, 
referred to in the Summary Report for 1895, he has made several 
important additions. These are for the most part the result of an 
examination of numerous fo8sils from the Cambra-Silurian and Silurian 
rocks in the vicinity oi Montreal, which form part of the collection 
in the Peter Redpath Museum of McGill University. These com
pleted lists were published early in June and form an appendix to Dr. 
Ells's report. Systematic lists of fossils, arranged zoologically and 
chronologically, were also prepared by him with a view of bringing 
together the palreontological data available for the following geolo
gical maps, in course of preparation :-

Sheet No. 119, Quebec and Ontario-Perth sheet. 

" 
" 
" 
" 
" 

120, Quebec and Ontario-Ottawa City sheet. 
122, Quebec and Ontario-Pembroke sheet. 
126, Ontario-Manitoulin Islands sheet. 
131, Ontario-Lake Nipissing sheet. 
138, Lake Temiscaming sheet. 

Field-work in " On the 23rd of June, Dr. Ami was instructed to .proceed to Nova 
Pictou county . . , . h t . th 1 1 . 1 k hi h h h d i'-lcotia, t ere o contmue e pa reonto og1ca wor upon w c e a 

been employed for a short season in the autumn of 1895. The main 
object of this work was to obtain sufficient palreontological material, 
from as many localities as possible, to fix the age of the rocks in these 
loca.lities for mapping. He remained in Nova Scotia until September 
14th. Most of his time was spent in the county of Pictou, but some 
time was also spent examining the Cambra-Silurian and Silurian rocks 
of Rights River and James River, of Eigg and Brown Mts., and along 
the I. C. Ry. above and below Marshy Hope, in Antigonish county. 
At McArras Brook and in other places along the shore of Northum
berland Strait, interesting collections were also made. 

"Some progress bas since been made in determining the palreonto
logical collections obtained in 1895 and 1896 from various horizons 
in Pictou county, and in preparing local lists of fossils from them. 
This work necessarily involves a study of all the available material in 
the possession of the Survey and of the literature on the subject. 

" In connection with the work of Dr. L. W. Bailey of Fredericton, 
who has been examining the geology of the south-western portion of 
Nova Scotia, Dr. Ami has just completed a preliminary determina
tion of the fossils comprised in twelve new collections from Bear 
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River, Nictau, Torbrook and other localities m the iron-bearing dis- Palreontology 
:md zoology-

trict of Annapolis county, N.S. Cont. 

"Several collections of duplicates far educational institutions have 
also been prepared, and some time has been devoted to a detailed 
palreontological and microscopical examination of specimens of drill
ings, from the gas, petroleum and salt regions of western Ontario. 

"Attention has also been given to the determining and classification 
of other palreontological collections which have come in to the office from 
time to time, as well as to the preparation of labels for the Devonian 
fossils from Lake Winnipegosis in the museum cases, and progress has 
been made in the re-classification of the collections of fossils in the 
museum drawers. Besides the lists of fossils published with Dr. Ells's 
report, several papers on Canadian palreontology have been contri
buted to scientific journals. 

"Mr. L. M. Lambe has continued the study of the Canadian fossil Work by Mr. 

corals, and during the year has been engaged, almost continously, in a Lambe. 

revision of the Tabulata, which is now nearly completed and includes 
all the genera known to occur in Canada, with the exception of about 
two, represented by the same number of species. In the revision of 
thi section of the .Actinozoa, seventeen genera, including about sixty-
three species, have been exhaustively studied and descriptions prepared 
of the different forms giving details of their structure with remarks as 
to their generic and specific affinities. Drawings of the minute details 
of structure of some of the species have been completed and it is pro-
posed to prepare further drawings for the illustration of the remaining 
species with as little delay as possible. 

" A short paper entitled 'Description of a supposed new genus of 
Polyzoa from the Trenton limestone at Ottawa' was written in the 
early part of the year and published in the April number of the 
Canadian R ecord ef Science. 

"In the early part of May, a week was spent by Mr. Lambe in the 
field with Dr. Ells in the vicinity of Arnprior, Renfrew, Cobden and 
Eganville, west of Ottawa, examining certain exposures of rock with 
a view to determining their exact geological horizon. Collections of 
fossils were made at different localities at or near the above-named 
places and a list was afterwards prepared of the fossils for a paper 
by Dr. Ells entitled 'Palreozoic outliers of the Ottawa River' now being 
published in the Transactions of the Royal Society of Canada for 
1896. 

"A small collection of fossils, made by Mr. J.B. Tyrrell in 1893, at 
Markham Lake, Doobaunt B.iver, Lat. 62° 44', Long. 103°, was also 
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Palreontology examined ; the fossils, principally corals, were named and a list of 
and zoology-
Cont. them was prepared. 

Contributions 
to museum. 

"Mr. Lambe also made drawings at various times during the year 
of a number of fossils from the Cretaceous of the Pacific coast and of 
some from the Cambra-Silurian rocks of Lake Winnipeg for the illus
tration of papers or reports by Mr. Whiteaves, already mentioned as 
published during the year or in course of preparation." 

The following is a list of specimens collected by or received from 
officers of the Survey, during the year 1896, in addition to those 
already mentioned :-

Dr. R. W. Ells, and L. M. Lambe:-

Specimens of fifty species of fossils from the Black River and 
Utica formations at Renfrew county, Ont. 

R. G. McConnell:-

A few fossils from rocks apparently of Carboniferous age at 
Grouse and Sophy mountains, near Rossland, B.C. 

J. B. Tyrrell :-

About seventy-five fossils from Pine River, Herb and Cumberland 
lakes in eastern Saskatchewan. 

Head of Moose (Cervus alces, L.) 

A. P. Low:-

Skull of Eskimo. 

Model of kyak and umyack (Eskimo boats) from George River, 
U ngava District. 

Specimens of four species of fresh-water mollusca from Ungava. 

Donald Gillies, Great Whale River, Hudson Bay; per A. P. Low :

Collection of birds' eggs, including an egg of the Snow Goose; a 
stone deer-skin scraper, fish-hook and line, whalebone ptarmi
gan snare, and ivory implement, all from Great Whale River. 

G. B. Boucher, U ngava Bay ; per A. P. Low :

Collection of birds' eggs from U ngava Bay. 

John Ford, George River, Ungava district; per A. P. Low:

Collection of birds' eggs from George River. 

- Guy, Rigolet, Labrador; per A. P. Low :-

Collection of birds' eggs from Rigolet. 

A. E. Barlow :-

Eggs of three species of birds from Central Ontario. 
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N. J. Giroux:- Contributions 

f 
tu museum-

Several hundred Cambro·Silurian and Pleistocene fossils rom Cor,t. 

Eastern Ontario. 

Dr. H. M. Ami :-

Extensive collections of fossils from the Silurian, Devonian, and 
Carboniferous systems at Pictou and Antigonish counties, N.S. 

About fifty fos~iliferous nodules from the south bank of the 
Ottawa, near Besserer's grove. 

"The additions to the palreontological, zoological and ethnologica1 
collections during the year, from other sources and in addition to those 
previously mentioned, are as follows :-

By presentation :-

(A. -P alceontology.) 

J. G. S. Hudson, Glace Bay, Cape Breton :-

Fifteen specimens of fossil plants from the Coal )leasures at 
Glace Bay. 

Dr. C. F. Newcombe, Victoria, V. I. :-

Fine specimen of a large and undescribed species of 2'1trrilites, 
two specimens of Olcostephanus cepoides, one Phylloceras 
rcimosum a-nd a new Cercomya, all from the Cretaceous rocks 
of the Queen Charlotte Islands. 

The Provincial Museum, Victoria, V. T. (per Mr. John Fannin) :

The three Ammonites figured on Plates 2 and 3 (Section 4) of 
the first volume of the Second Series Gf Tran actions of the 
Royal Society of Canada. 

The Harrogate 1I useum, Yorkshire, England ; per Dr. Beadnell :
Fine spe.:imen of I1arnites (Anisoceras) Vancoiivererisis, Gabb, 

from the Cretaceous rocks at Hornby Island. 

J. B. Bennett, V. I. :-
Fine specimen each of I'achydiscus Ootcicodensis, Desmoceras 

Gardeni, Capulus (or possibly Anisomyon Jlfeekii) Palceoco
rystes Harveyi, and two claws of crustacea, from the Creta
ceous rocks of the Comox River, V . I. 

F. W. Robbins, Denman Island, B. C. :-

9 

One specimen of Hamites (Anisoceras) Vcmcoiiverensis, two 
specimens of Phylloceras ramoswn, one Baciilites Chicoensis 
with an Anomia or young oyster attached, and two Nucula 
triinwta, all from the Cretaceous rocks at Hornby Island 
B. c. 



Contributions 
to museum
Cont. 
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S. J. Cliffe, Comox, B. C. :-

Portion of the vertebral column of a fossil fish from the Tsolum 
River, Vancouver Island. 

L. l\'L Larn1e, Ottawa :-

A small collection of fossil sponges from M:etis. 

Archibald Stewart, Ottawa :-

Four fossils from the Trenton limestone at Rockland, Ont. 

R. N. Slater, Ottawa :-

Two specimens of Calamites from a railway cutting between the 
'Narrows,' and ~forth Sydney, C. B. 

Colonel C. C. Grant, Hamilton, Ont. :-

Two fossils fr_:om the n'Iedina sandstone and eighteen from the 
N iaga,ra limestone at Hamilton. Nine fossils from the Hudson 
River drift at Winona, Ont., and four from the Iroquois 
Beach at the Desjardins Canal. 

Owen P. Schreiber, Kirkfield, Ont. : -

Thirty-seven fossils from the Trenton shales at Kirkfield. 

Adam Brown, Hamilton, Ont. :-

Fossil wood (according to Prof. Penhallow, Picea nigra) found 
in the Erie clay at Hamilton. 

T. 0. Weston, Ottawa:-

An unusually perfect specimen of .!lfetoptoma Jfelissa, from the 
Quebec Group at Point Levis. 

J. R. Chamberlain, Ottawa:-

Specimen of a species of Calamites from the Carboniferous rocks 
at Springhill, N. S. 

J. D. Fraser, Ferrona, N.S. (per Dr. Ami):-

Thirty specimens of fossils from the Cambrian or Cambro-Silu
rian rocks at Great Bell Island, Newfoundland. 

S. W . "'Wilkins, Ottawa:-

Fossils from the Cretaceous rocks at the Belly Rivet'. 

(B.-Zoology.) 

The Provincial Museum, V ictoria, B.C. :-

Two ~ggs of the Black Oystercatcher and two of the Pigeon 
Guillemot, collected by Dr. Newcombe, June 1, 1896, at Sea 
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Bird Islands, Barclay Sound, V.I. Three eggs of the Glau- Contributions 

cous-winged Gull collected by Dr. Newcombe, June 18, 1896, ~0,~~1seum
at ~Jittlenatch Island, near Cape Mudge, in the Strait of 
Georgia. 

Dr. C. F. Newcombe, Victoria, B.C. :-

Named specimens of five rare species of Chitonidre and three 
specimens of Chrysodomus tabulatus from the coast of British 
Columbia. 

Dr. G. D. Beadnell, Denman Island, B.C. :-

Egg of the Black Oystercatcher, from 1\'Iittlenatch Island. 

Walter Harvey, Comox, V.I. :-

Nest and eggs of the Rusty Song-sparrow from Comox. 

Albert J. Hill, New Westminster, B.C. :--

Cocoons and silk of Bombyx mori grown at New vVestminster. 

L. M. Ln,mbe, Ottawa :-

Recent marine shells and starfishes from 1\'Ietis. 

Miss Norah Lewis, Ottawa:-

Five starfishes ( Asterias polare), from Little Metis, P.Q. 

Rev. J. Lofthouse, Fort Churchill, Hudson Bay:-

Nineteen eggs of seven species of birds, from Fort Churchill. 

Louis J. Coursolles, Ottawa:-

Specimen of the Green Heron ( Ardea virescens ), shot at Billings 
Bridge. 

(C.-Ethnology.) 

A. 1\'I. Campbell, Perth, Ont. :--

Stone spear-head and copper gouge, from the north shore of 
:Mud Lake, Lot 5, Concession VI., township of Bedford, Fron
tenac county, Ont. 

Lieut.-Col. Percy G. B. Lake, Grenfell, Assa:

Spear-head from Grenfell, Assa. 

Matthew Riddell, Moores Corners, near Galetta, Ont. ; (per W. 
J . Wilson) :-

One flat stone scraper from Lot 19, Concession V., Fitzroy, 
Carleton county, Ont. 

Natural History Society of New Brunswick:-

Fifteen stone implements and seven fragments of Indian 
pottery, from various localities in New Brunswick. 

9~ 
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0. Coutlee :-

Stone gouge from Cascades Point at the lower end of the Sou 
langes Canal. 

James Lusk, Eardley, P .Q. :-

Fragment of pipe bowl, piece of pottery, quartz spear-head and 
partially chipped quartz implement, from Lot 20, Range XL, 
Eardley. 

By purchase :-

Fifteen rare fossils from the Cretaceous rocks of Vancouver, 
Hornby and Denman islands, B.C. 

Two eggs of the Western Horned Owl, and a clutch of twelve eggs 
of the Blue-winged Teal, from Alberta. 

Stone pestle found at Lot 10, Concession IV., Township of Torbol
ton, Carleton county., Ont. 

NATURAL HISTORY. 

The work carried out by Prof. J. Macoun, or under his supervision, 
in the office and museum, is thus reported on by him :-

"The office-work connected with the Botanical Section continues to 
increase and at present no little portion of my time is taken up with 
the determination of obscure species of all classes sent from almost 
every province of the Dominion. During the year just closed, I find 
by my letter book that I have named, of difficult forms, no less than 
1983 species, chiefly for the collectors mentioned below. 

" Mr. John McSwain, Charlottetown, P. E. I; Mr. John Moser, 
Queen's Co., New Brunswick ; the authorities of St. Laurent College 
Que.; Mr. William Scott, of the Toronto Normal School; Mr. Roderick 
Cameron, Queen Victoria Park, Niagara Falls; l\Ir. J. ~I. Dickson, 
Hamilton, Ont. ; and Mrs. A. Hollingworth, Beatrice, Muskoka, Ont. 
All the above are actively at work and are doing much to promote 
the knowledge of botany in their respective districts. In Alberta 
Mr. Willings, of Olds, and Mr. Gaetz, of Red Deer, have contributed 
many fine specimens, 1\Ir. A. J. Hill, C. E., and Rev. Herbert H. 
Gowen, New Westminster; Mr. J. Henry, High School, Vancouver, 
and Mr. A. J. Pineo, of Victoria high school, as well as Mr. J. C. 
Gwillim, of Slocan City, have sent many hundred specimens. 

"Last winter a fine collection of plants made at the mouth of the 
Mackenzie River and on Herschel Island in the Arctic Sea, was placed 
in our hands, by Rev. J. D. Stringer, for determination. These 
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localities gave together eighty-five species which were entirely Arctic Natural 

and most interesting on that account. Through the kindness of :tl'Ir. ~istory
vont. 

Stringer, we haYe retained a set of his plants for the herbarium. 

"This autumn another large donation has been made to the herba
rium by Charles A. Hamilton, M. D., Mahone Bay, Nova Scotia. 
This collection consists of over 600 species and contains many dupli
cates. It is the joint work of himself and his sister Miss Harriet R. 
H amilton. The specimens are well preserved and the greater number 
correctly named. They are a valuable addition to the herbarium and 
of much interest as they are a representation of the Atlantic coast 
flora of our most eastern province. The th<tnks of this Department 
are certainly due to Dr. Hamilton and his sister for their donation. 

"Under your instructions, Mr. A. P. Low took my field-assistant Collections 

Mr. \Villiam Spreadborough, with him to Labrador in connection with mLabde 1d·n 
~ a ra or. 

his expedition of last season. Besides doing good service for Mr. 
Low, he made a very fine collee;tion of the plants of Northern Labra
dor. A partial examination of this material shows that the interi01· 
of Labrador has a far higher degree of summer heat than any part of 
the coast, and further that the Atlantic coast is colder than that 
bordering on Hudson Bay. Other collections made by Messrs. Low 
and Spreadborough, are referred to by Mr. \Vhiteaves. 

"The Catalogue of Lichens and allied forms has been in prngress, Catalogue of 

but has been delayed by want of help in the office, due to the absence Lichens. 

of my assistant. 

" Between January and J\iay, 1896, Mr. James M. l\'Iacoun, my OfficA-work. 

assistant, distributed 1!559 sheets of botanical specimens, for the most 
part in exchange for plants sent to our herbarium. 

"Since my last summary report, 1946 sheets of specimens haYe been 
added to the herbarium. Several thousand specimens are ready for 
mounting, when time may permit. 

" During the winter months my assistant, in addition to the routine 
work of the office, compiled a list of the plants of Labrador Peninsula 
for Mr. Low's report and contributed to the Canadian Record oj 
Science three papers on the distribution of Canadian plants. On the 
first of May last he was sent on special service to the Behring Sea, 
and since that time has been working for the Marine and Fisheries 
Department." 

A considerable part of the summer was spent by Prof. l\'Iacoun in 
field-work in Manitoba and the North-west. The results of this are 
briefly given by him as follows :-
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Natural "Acting on your instructions to proceed to Jl.Ianitoba and the 
History-
Oont. North-west Territories and still further carry on my observations and 
Field-work by collections of the Natural History of the region, I left Ottawa on 
Prof. Macoun. May 27th and reached Winnipeg 011 the 29th. On the 30th I collected 

and noted at Victoria Park, near West Selkirk, all the species seen 
there. June l st found me at Otterburne, on Rat River. I visited 
Stonewall on June 3rd, and on the 4th Stony Mountain. On the 5th 
I examined River and Elm parks of the city of Winnipeg, n.nd in 
these four days, and an additional five days in August, noted 401 
species and collected all that were in flower at the above dates. 
Owing to the almost incessant rains during :\lay, vegetation was 
backward and the open prairie all but impassable. 

" On the afternoon of the 5th, I went to Brandon, and for the next 
nine days collected botanical specimens, listed all plants observed 
growing there, and made observations on t he birds breeding in the 
neighbourhood. 

"On June 12th, I visited Sewell and went south to a tamn.rack 
swamp about two miles from there. This is the most western tamn.rack 
swamp in Manitoba and is the home of numerous species of eastern 
plants that are seen no more in the prairie regions. 

Wind-break~ "Visits were made. to the Experimental Fn.rm at Bmndon, for the 
on the prame. purpose of seeing the value of shelter belts and the results of tree 

planting. Having seen these at Indian H ead I was prepared for 
what I found at Brn.ndon. The first dn.y I visited the farm, (June 9th) 
a heavy north-west gaJe prevailed, so strong that I was scarcely able to 
make headway against it. On the west siclf' of the fal'm where the tree 
belts were, there was a perfect calm but away from the influence of t he 
trees the severity of the gale began to be felt. I was so satisfied with 
the value of the experiments that I desire now to place on record my 
matured opinion as to the great value of tree planting throughout 
the north-west. 

·why trees do 
not thrive. 

"Later in the season I made collections at Prince Albert and in 
southern Manitoba and was struck with what I shall call the hardi
ness of the trees and shmbs in these regions. I had seen th[l,t the 
Canadian Pacific Rail way gardens at ~loose Jaw and Medicine Hat 
grew trees and shrubs without being winter-killed and that the cause 
of the want of hardiness must be looked for in other directions 
than severity of climate. I had long suspecteJ that the trees on the 
prairie died for the want of nourishment and exposure to biting 
winds and not from severe cold, t1nd this year I became convinced 
of i t . vVere a supply of moisture given to trees, grown from seed, 
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so that they could mature their wood in July or early August for a Natural 

couple of years, and the grass allowed to grow around them without ~j,~~~ry
being cut or pastured over, enough snow would gather in the winter 
to give all the moisture needed for the next summer's growth. A 
study of any thicket on the prairie will prnve this. Did the farmer 
but realize the importance of collecting the snow on his farm, he would 
begin at once to grow hedges around, say, ten-acre fields. These hedges 
besides being valuable wind-breaks, would be snow gatherers, and in 
a very few years belts of trees would spring from the seed sown within 
the hedge, and while the hedge would protect the young trees it would 
also gather the snow for the next year's growth. Success in tree 
planting will only be assured when steps are taken to collect the snow 
by means of hedges or some other w1Ly, and successful tree growing 
means the settlement of the prairies. 

"From Brandon I proceeded to l\Ioose Jaw (June 15th) where I 
remained collecting until June 26th, when I went to Regina and the 
next day to Prince Albert where I remained until July l 7th. 

"Before I left Ottawa, you had instructed me to make further obser- Rainfall in 

vations on the question of rainfall and water supply, and I went to ~!.1:8~'l'~~~i
Moose Jaw chiefly for that purpose. In the autumn of 1895, I had tory. 

noticed that the drought was broken, and on page 148A of the Summary 
Report for that year I stated my belief that owing to the saturation 
of the soil there would be a surplus of moisture in the following spring, 
and that the ponds would fill up. The results were far beyond my 
expectation. l\lore rain fell then than usual and all the ponds were 
full, the ground was saturated and as the warm weather began, all 
vegetables grew vigorously, so that where grass was scarcely three 
inches high in the spring of 1895, it was from a foot to eighteen ir1ches 
in 1896. On June 18th, I went to Chaplin on the border of Old 
Wives Lake and found the water much higher than it was the year 
before. At Park beg where I was on June 23rcl, I found all the ponds 
full and the grass fit to mow. Inquiries, at ::'.loose Jaw, made of 
farmers and others, brought out the statement that owing to the satu-
rat.ion of the soil they had moisture enough now to insure them two 
more good crops. The same conditions prevailed at Regina and from 
there to Saskatoon. The whole prairie was covel'ed with waYing 
grass that by the end of June was all in seed and looked more like a 
field of grain than a pasture. From my own observations and the 
accounts of other;:;, I am led to believe that grass produced seed every-
where on the prairie last year, and should the coming spring be fairly 
moist, in May and June, much of the western prairie will be re-seeded 
and a great change will take place in the value of the pasture. 
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" A striking effect of the long continued drought was the almost 
total absence of water-fowl on every part of the prairie. Their 
disappearance is caused by the absence of cover consequent on the 
drying up of the ponds and the burning or stunting of the reeds around 
their borders. Last summet· the ponds were full, but there were 
neither old reeds nor birds. Next spring there will be reeds and water, 
and I confidently look for the birds as well. 

" Between Saskatoon and Duck Lake, the rainfall had been light, 
and as a consequence the vegetation was sparser and shorter, but from 
Duck Lake to Prince Albert we passed through a different region, 
within the poplar belt, and on the prairie the vegetation was more 
that of the forest than that of the true plains to the south. 

" Very large collections were made in the three weeks I remained 
at Prince Albert, and enough material was obtained to show what its 
summer clima,te is like compared with l\Joose Jaw and Brandon. Al
though Prince Albert is more than 200 miles north of Brandon, its 
climate is about the same, and that of Moose Jaw froru five to ten 
days earlier than either. The real cause of the early season of 1\Ioose 
Jaw is its dry and consequently warmer soil. Prince Albert is almost 
due north of Moose Jaw, with a less altitude but damper atmosphere, 
and hence is more subject to summer frosts, but this may be expected 
to decrease as the subsoil is drained. 

" North of Prince Albert is a large muskeg, caused by the springs 
oozing out of the sand-hills near by. This bog contains at least one 
hundred species of eastern plants, and it is quite evident that very 
many of the Atlantic coast and Quebec species pass westward, in the 
forest region, to, and into the Rocky Mountains; while to the south 
the prairie now forms, and very likely did in the past, an effective 
barrier to prevent this. 

" During the time I was at Prince Albert, I collected 438 species of 
flowering plants and ferns, and in the whole collection there were fewer 
indications of a cool climate than at Wood Mountain, 300 miles to the 
south. I have noticed this everywhere, and am satisfied that 300 miles 
north of the boundary the climate is as good if not better (especially to 
the west), than it is at any point on the 49th parallel. There may be 
more liability, at present, to local white frosts, owing to the more humid 
soil and air, but as the ponds are drained and the superfluous wood and 
brush cleared away, a permanent change for the better will come. 

" My three season's experience have convinced me that, while the 
prairie is even richer and more valuable than we have believed it 
to be, the brush and aspen district to the north of it is best 
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suited for immediate settlement, as shelter, which is necessary for corn- Natural 

f . . H1story-
ort, is to be found everywhere, and although more labour is necessary to Cont. 

make a beginning, the settler from the first has more conveniences 
and needs far less capital. The soil is good, there arp, no droughts, bliz-
zards cannot prevail, water is good, wood is plentiful and farming just 
as we have it in Ontario will be the outcome of settlement. Railway 
communication is a necessity and the settlement of the northern belt 
must of course depend largely on this being provided. 

" After leaving Prince Albert, on July 17 th, I proceeded to Bran- Collections 

don and made a collection of the flora of that district until July 30th. made. 

The collections made in June, added to those made in the lattei· part of 
July, gave a list of 514 flowering plants and ferns. Nearly all the plants 
of the ravines and river-bottoms are;of eastern species, but the prairie 
flora is a mixed one, containing both eastern and western forms 
with others that have their home to the south. 

" On the completion of my work in Brandon, I went south-west to 
Napinka to obtain a more complete knowledge of the flora of the 
southern district. The first ten days of August were spent at Killarney, 
Morden and Morris where I made excursions and collections and noted 
the changes both in the flora and growth of the species. 

"A question I had often asked myself and others was why the Western 

basswood, elm, grape-vine, wild plum and certain other species, i~~t:1~~f::.
ceased to grow in the river-valleys west of Manitoba. It was supposed 
that cold and exposure was the probable cause. This may be the 
.iause, and a case in point occurs to me as I write. Last November 
and December we had very cold weather at Ottawa without snow, and 
as a result a serious loss of the less hardy trees and shrubs took place 
at the Experimental Fann. The exposed prairies are al ways or nearly 
always bare, and it is this exposure, in my opinion, and not the inten-
sity of the cold that causes the death of the trees. Wherever trees 
are growing naturally the cold is just as intense as elsewhere, but where 
they are, snow lies, and where they are not snow does not lie. The 
conclusion is irresistible that tree plantiug and the planting of shrubs 
must go band in hand with snow gathering and where the snow accu-
mulates and protects the roots there trees will live and thrive. 

" Fine basswood trees were found by the brook at Morden, which no 
doubt bad three or four feet of snow around them in winter. One 
hundred yards from these trees, seedlings from them would not succeed 
under present conditions. How then can we expect less hardy stock 
to survive~ At Lumsde.n, twenty miles north of Regina, in the 
Qu' Appelle River valley, I found the last Elm towering above all the 
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shrubs and small trees in its vicinity and having a graceful spreading 
top like the elms of the east. Yet a few hundred yards from where 
this elm stood, its own seedlings could not grow owing to unfavourable 
conditions. 

" Since my return, I have been engaged working up various collec
tions sent in for determination, and in the intervals inputting in shape 
my own collections, which amount for the season to over 1200 species, 
more than 900 of which are from the prairie and the others (fungi) 
chiefly collected near Ottawa." 

Dr. James Fletcher, F.R.S.C., Entomologist and Botanist to the 
Central Experimental Farm, furnishes the following report upon the 
Entomological collections in the Geological Survey museum, in connec
tion with which he is kind enough to tender his services us honorary 
curator:-

" I have the honour to report that the Entomological collections of 
t he Geological Survey Department are in a good state of preservation. 
Some additions have been made during the past year, the most impor
tant being by purchase of a collection made in the Olrnnagan valley 
by :i\Ir. C. De Blois Green. Twelve species were previously unrepre
sented in the museum and nineteen species were insufficiently or 
poorly represented. A small but very interesting general collection has 
been presented by l\Ir. vV. Ogilvie, D.L.S., made by him near Fort 
Cudahy, latitude 64° 26' longitude 140° 32'. This collection includes 
Coleoptera, Hymenoptera and some Arachnida and Hemiptera, every 
one of which is of great scientific interest from the locality. Mr. Ogilvie 
says : ' I have secured one at least of every kind of insect I have seen. 
Butterflies seem to be vRry scarce, only one or two varieties. N otwith
stn,nding the great abundance of mosquitoes and other pests of that 
kind, dragon-flies are very scarce.' 

" A small collection was presented by l.Ir. J. C. Gwillim, of Slocan 
City, B. C., consisting of eleven species of Lepidoptera, seven of 
Coleoptera,':and two of Hymenoptera. These were for the most part in 
poor condition. 

" Of collections made by oilicers of the Geological Survey the most 
important are: No. 1 by Dr. Robert Bell, in the Nottaway basin, 
consisting of eighteen species of Lepidoptera with the exact date and 
locality attached to each srecimen. 

"No. 2 by :M.r. J. l.IcEvoy at Fadear and Louis Creeks in t.he last 
week of June, 1895. This collection contained specimen of Lyccena 
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.Annci and Papilio Turnus, the latter very interesting for the locality. l\Iaps. 

There was a beautiful suffused variety of J.£elitcea Whitneyi. 

"In accordance with your instructions I am preparing for the Banff 
Park Museum a collection of Rocky Mountain Lepidoptera, which will 
be placed before the spring opens." 

::UAPS. 

:Jir. James White, Geographer and Chief Draughtsman, makes the i\Iap,, 

following report on the progress of mapping work, and on a further 
measured line run by him in Ontario for the purpose of fixing geogra
phical positions for the geological map-sheets in progress there :-

" The assignment of work was much the same as in former years. 
Mr. C. 0. Senecal has compiled and drawn, for photo-lithography, 
the map of Doobaunt and Kazan rivers, and has also drawn, for photo
lithography, the map of the country between Lake Athabasca and 
Churchill River and the Labrador maps ( 4 sheets), besides autographing 
the Red Lake sheet. Mr. L. N. Richard has drawn sheets 43 to 47 
inclusive and sheet 51 of the Nova Scotia series, for the engraver, 
and the map of Argenteuil, Terrebonne, etc., counties for photo-litho
grapby. Mr. \V. J. Wilson was engaged in arranging and cataloguing 
the maps and plans and in reducing and compiling material for the N. 
W. sheet of the ' Eastern Townships ' map and for a general map of 
Cana<la. J\fr. 0. E . Prudhomme drew sheet 138, Ontario, and sheets 
40, 41 and 42, of the Nova Scotia series for the engraver, and, since 
August, has been compiling and tracing material for the general map 
n.bove mentioned. Mr. D. I. V. Eaton wn.s engaged on the compilation 
of sheets 122, Ontn.rio, aad 12A of the Nova Scotia sel'ies from Feb. 9th 
to the date of his resignation, July 20th. l'.Ir. J. F. E. Johnston was 
employed to assist in draughting work on Nov. 30th and has since been 
at work in the office. Mr. Hugh Cameron was employed from Jan. 
27th to Feb. 26th, in cataloguing and numbering plans. 

"The number of mn.ps published this year is considerably less than 
usual, in consequence of the commercial embarntssment of one of the 
contracting firms, which stopped all wodc, for about two months, on 
several of the maps. 

"At the present time 15 sheets n.re being engraved on stone and 2 Mapping 

on copper, while 9 are being photo-lithographed. Of the above 26 ;~~~~.in pro

sheets, about 11 should be ready early in 1897, so that the number of 
maps published in 1896 and 1897 combined, will be much above the 
average. The engraving cf the Lievre Phosphate Map is suspended 
pending the completion of the geological work. 
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Maps-Cont. "A new map of the Dominion of Canada, on a scale of 50 miles to 
1 inch, was commenced in the latter part of August, and the reductions 
for it are now well advanced. Wherever possible the original plans 
<md sun-eys have been used, to avoid all errors that may have been in
troduced in subsequent publication. It will also include a large 
amount of topographical and geological information hitherto un
published. The method adopted, viz., that of reducing the original 
plans by photography to the uniform scale of 40 miles to the inch and 
then tracing from the photographic reductions, has so far given ex
cellent results, the details of the topography being exactly reproduced. 
The compilation being on a scale of 40 miles to the inch will require a 
further reduction by photography to the publication scale of 50 miles. 
The original will, however, remain available if, at any time, it be 
deemed advisable to publish on the larger scale. The geographical 
features of the tract of country between the Nelson and Albany 
riYers are somewhat doubtful, owing to the uncertainty as to the posi
tion of any of the principal points along the coast of Hudson and James 
bays between York and Albany. The determination of the longitude 
and latitude of a few of the principal points, such as Capes Smith, 
Jones and Henrietta l\Iaria and mouths of Richmond Gulf and Severn 
and Weenisk rivers, by the Hudson Bay expedition in contemplation 
for next summer, would be very useful geographically. 

" The oblique secant cylinder projection has been adopted for the 
aboYe-mentioned general map, as giving Jess distortion at all points 
than any other. The figures used are those calculated by Capt. E . 
Deville, Surveyor General, for a cylinder cutting the sphere along two 
small circles perpendicular to the central meridian-in this case ll0° 
·w.-and intersecting it in L~it. 51° N . and 67° N., respectively. 

Survey 'J,l3:de " As the geographical position of the townships in the southern 
tofixpositwns t f SI 118 0 · (H l'b Sh ) · ' bt 't in Ontario. par o met ntano a t urton eet , was in aou , i was 

arranged that I should, for the purpose of determining this, take over 
l\'Ir. Barlow's party when he left the field. I accordingly left Ottawa 
on September 7th and proceeded to L'Amable, where Mr. Cole, lVIr. 
Barlow's assistant, was encamped. li'rom this point a transit and chain 
line was carried southward by the Hastings road to Ormsby and north
westward by the Hastings and Baptiste Lake roads to the terminus of 
the Irondale, Bancroft and Ottawa railway at Baptiste Lake station ; 
thence down the railway to my line of 1895, at the Irondale and 
Grand Trunk Junction. Returning to Ormsby I carried the line 
down the Central Ontario Railway to Eldorado, where it connected 
with the northern part of my work of 1886. Resuming the traverse 
at the southern part of my 1886 work, near Moira Lake, I carried it 
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via the Grand Trunk Railway to Crookstown, Canadian Pacific rai l- Maps-Cont. 

way from Crookstown to Tweed and Kingston, Napanee and Western 
railway to Enterprise ; thence by road to Verona on the Kingston 
and Pembroke railway, where it intersected my line of 1894 on Sep-
tember 29th. This c0rnpletes the line from W aubashene on Georgian 
Bay to Kingston, and fixes the geographical position of the townships 
in the southern part of Sheet 118, and those along the line through 
Sheets 112 and 114 and the Madoc and 1\'.Iarmom map. 

" The cataloguing of the maps and plans is suspended at present, as 
there is no one available for this work. About 4500 out of the 
13,000 (estimated) plans have been catalogued in temporary lists and 
numbered. These include (A) charts, (C) township plans, Quebec, and 
( V) foreign maps. 

"An enumeration of the maps published .during the past year or 
in course of preparntion, is appended herewith. 

1lfap.s Printed in 1896. 

Area in 
square miles. 

578. K eewatin and Ontario- Vicinity of Reel Lake and part of Berens 
River-Scale 8 miles to 1 inch...... . .... . ................ 8,240 

589. " Testern Ontario-Sheet No. 9-Lake Shebanclowan Sheet. Scale 
4 miles to 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

571. Quebec-South-west quarter-sheet of the "Eastern Townships" 
Map (Montreal Sheet.) Scale 4 miles to 1 inch . . . . . .. . . . . 7,200 

565. Nova Scotia-Sheet 39- Tangier Sheet. Scale 1 mile to 1 inch .. 216 

J.faps, Enuraving or in Press. 

-- Dominion of Canada, 2 sheets each 28 x 34, including the 
Dominion from the Atlantic to the Pacific and from the Inter
national Boundary to Hudson Strait and Great Bear Lake ... 

604. British Columbia-Shuswap Sheet-Scale 4 miles to 1 inch ..... 
594. Atlmbasca and Peace RiYers- Sheet I-Scale 10 miles to 1 inch .. 
595. -SheetII-
596. -Sheet III-
597. North-west Territory - Country between Lake Athabasca and 

Churchill River-Scale 25 miles to 1 inch ............ . . .. . . 
570. Ontario-Sheet No. 125-French River Sheet-Scale 4 miles to 

1 inch ......... .. ..... .. ... ... . . ... . . .................. . 
605. Ontario-Sheet No. 126-~Ianitoulin hland Sheet-Scale4 miles 

to 1 inch ............ .. ....... ... ... .. .... .. ........... . 
606. Ontario- Sheet No. 131-Lake Nipissing Sheet-Scale 4 mi les 

to 1 inch ..... .. ........... . .. . ..................... . . . . 
599. Ontario and Quebec-Sheet N'o. 138- Lake Temiscaming Sheet-

E:cale 4 miles to 1 inch. . . . . . . . . . ............... .. .. . ... . 

4,760,000 
6,400 

39,700 
39,700 
41,000 

137,100 

3,456 

3,456 

3,456 

3,456 
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MapA-Cont. 599. Quebec-Lievre River and Templeton Phosphate District. Sheets 
1 and 2. Scale 40 chains to l inch.. . . . . . . . . . . . . . . . . . . . . . 220 

590. Quebec-Parts of Joliette, Argenteuil, Terrebonne and Montcalm 
counties-Scale 4 miles to l inch ....... . ... . . . ...... .. .. . . 

585. Labrador Peninsula-South-\\'est Sheet-Scale 25 miles to 1 inch. 
586. -South-east Sheet-
587. -Korth-wcstShect-
588. -North-east Shect-
592. Ko\'a Scotia-Sheet No. 40-Sheet Harbour Sheet-Scale 1 mile 

to l inch . . .. . ........ . .... · · ·· ·· ········-············· 
60j. Nova Scotia--Sheet No. 41-Fiflcen-mile Stw1,111 Shcct.--Scu.le 

1 mile to 1 inch ............... . .. . ......... ... ......... . 
593. Kova Scotia-ShceLNo. 42-Trafalgar Sheet. -Scale l mile to 1 

inch ..... . .. .. ..... . .... . ...... . .................. . ... . 
598. Nova Scotia-Sheet No. 43- Stellttr ton Shect.-Scalc l mile to l 

inch . ....... _ .................. ..... .................. . 
600. Norn Scotia-Sheet No. 44-New Glasgow Sheet.--Scale 1 mile 

to l inch ....... .. ......... .. ... .... .. ................ .. . 
608. Kova Scotia-Sheet No. 45-Toney River Sheet.-Scale 1 mile 

to 1 inch .. . ....... . . ... . . . .............. . ........ ..... . 
609. Non• Scotia-Sheet No. 46-Pictou Sheet.-Scale 1 mile to 1 inch 
610. Nova Scotia-Sheet No. 47-,Vestville Sheet-Scale 1 mile to 1 

inch .... .... . ..... ... . .. .... ............. .. ........ . .. . 
611. Nova Scotia-Sheet No. 5i (and 52)-Ship Harbour Sheet.-

Sc<Lle 1 mile to 1 inch . .. . ... ................... . .......... . 

J.1ap8, Compilation Completecl. 

603. North-west Territory.-Doobaunt and Kazan Rivers and North-
west Coast of Hudson Bay.--Scale 25 miles to 1 inch . ..... . 

Ontario-Kingston and Pembroke ~fining District-Scale 4 miles to l 
inch ............... . ... . . ... .. ........ . . ... . .. .- . ..... . . 

Ontario-Sheet No. 129-Mississauga River Sheet-Scale 4 miles to 1 
inch ............. . ... . .. ...... ....... ..... . ..... . .... ·-. 

Nova Scotia-Sheets Nos. 48, 49, 50, 53, 54, 55 and 56-Scale 1 mile to 
1 inch . . .... .. . ... . . .. .............. ... .... ....... ..... . 

Nova Scotia-Plans of Golclenville, ' Vine Harbour, Tangier, Killag, 
Caribou, Moose River and l\Iooselancl mining clistricts--Scale 
500 feet to 1 inch. 

Maps, Conipilcition Incomplete. 

British Columbia-'Vest Kootanie Sheet-Scale 4 miles to 1 inch ..... 
North-eastern Manitoba-Lake Winnipeg Sheet-Scale 8 miles to 1 

inch. Area about . ................ . .. ..... . ... .. .... . - .. 
Quebec-North-west quarter-sheet of the "Eastern Townships" :Map 

-Scale 4 miles to 1 inch .............................. . . . 
New Brnnswick-Sheet 1 K.,V.-Fredericton Sheet-Surface Geo-

logy. Scale 4 miles to 1 inch ... .. ... ...... ...... ... ..... . 
New Brunswick-Sheet 2 S. \V. -Anclover Sheet-Surface Geo-

logy. Scale 4 miles to l inch ... . ........... .. ......... ... . 

3,3:10 
251,100 
251,100 
231,100 
251,100 

216 

2l6 

216 

216 

216 

216 
216 

lll6 

256 

250,000 

1,700 

3,456 

1,512 

6,400 

20,000 

7,200 

3,456 

3,456 
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Norn Scotia-Sheet No. l OA-Cape Dauphin Sheet. Scale 1 mile 
to 1 inch .. .... .. ... . ................... ... ......... . .. . 

Noya Scotia-Sheet No. 12A.-Syclney Sheet. Scale 1 mile to 1 inch 
-Sheet No. 12B-Little Glace Bay Sheet. Scale 1 mile 

to 1 inch. . . . . .. ... ..... .. . .... . , ... . . . . .... .. .. . 
-Sheets N os. 56 to 65, 76, 82, 100 and 101 scale 1 mile 

143 A 

216 
216 

216 

to 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,024 
-Sheets N os, 66, 6i, 68, 69. Scale 1 mile to 1 inch. . . . 864 

LIB HARL 

MapR- Cont. 

Dr. Thorburn, Librarian, reports that during the year ending 3lst Library and 
December, t here were distributed 9:333 copies of the Survey publica- publications. 

tions, comprising reports, special reports and maps, of these 6682 were 
distributed in Canada, and the balance, 2951 were sent to other 
countries. 

Sales of publications by the Libmrian during the year, including 
reports and maps, numbered 2642, the amount received therefor being 
$450.28. 

During the year 1896, the number of publications received as dona
tions or exchanges was 2559, the number purchased 90, and the 
periodicals subscribed for gl. 

The letters received in connection with the distribution of the 
publications were 1080, besides 1306 acknow led gm en ts. 

The number of letters sent out from the library was 91 4, and in 
addition to these 513 acknowledgments were sent to our exchanges 
and to others from whom publications were received. 

The number of books bound during the year was 161. 

VISITORS. 

The number of visitors to the museum during t he past year was Visitors. 

31,595. In 1895 it was 26,785. With a more attractive and com
modious building, in which the collections could be properly displayed, 
there is no doubt that even greater attention would be given to the 
museum by the public. 

STAFF, APPROPRIA'l'ION, EXPENDITURE AND CORRESPONDENCE. 

The strength of the staff at present employed is 46, being one less Staff. 

than at the close of last year, consequent on the death of Mr. N. J. 
Giroux, of the technical staff, which took place on the 30th November. 
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Appropriation The funds available for the work, and the expenditure of the Depart-
and expend1- . 
ture. ment durmg the fiscal year ending 30th June, 1896, including appro-

priation for boring in Alberta, were : 

Civil list appropriation ........ . .... . . 
Geolo15ical Survey appropri>ttion .. ... . 
Artesian boring " 
Civil list salaries . . . . . . .... . 
Exploration and survey. . .. . ... _ - . . -

Grant. 

S cts. 

49,742 50 
45,054 25 
8,311 18 

\Vas-es of temporary employees. . _ . . ..... . ... . ... . .. _ 
Boring operat10ns. D elor:_tine (unsettled claims) .. . _ .. .. . . . . . ... . . 

" Athabasca Lftnding. 
Printing and lithography.. . . . . . . . . . . . . . . . . . . . . . . · 1.. . ...... 
Purchase of books and instrument,; . .. 

chemicals and ehemical apparatus ....... _ .. _ 
specimens .. _.. . . . . . . . _ 

Stationery, mapping materials and Queen's Printer .. _.. . . . . . . .. . . . 
Incidental and other expenses . . . . . . .. .. ___ .. 
Advances to explorers on account of lS~G-97 . . - .. . 

Less-Paid in 1894-95 on account of 1895-96. 

Unexpended balance Civil list appropriation . . . .. ... ". .. 
" Geological Survey appropriation .. 

Artesian boring " 

103,107 93 

Expenditure. 

cts. 

4!J,43~ 38 
14,903 08 
10,831 69 

58 50 
G, 927 09 

11,603 99 
643 56 
182 06 

80 27 
881 99 

i,30;{ 17 
9,261 56 

106,109 34 
4,773 87 

101,335 47 
:no 12 
78 25 

1,384 09 

103,107 93 

The correspondence of the Department shows a total of 7992 let,ters 
sent, and 8110 received. 

I have the honour to be, Sir, 

Your obedient servant, 

GEORGE M. DAWSON, 

Deputy Head and Director 
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GEORGE M:. DAWSO:<, 0.J\I.G., LL.D., F.R.S., 

Director, Geological Siwvey of Canada. 

Sm,-I beg to present a report on the geology and general resources 
of the region explorec.l. in 1893 and 1894, embraced in an area of about 
200,000 square miles, lying north of the 59th parallel of latitude, and 
west of Hudson Bay. The explorations included the examination and 
survey of Telzoa or Doobaunt, Kazan, Ferguson, Chipman and Coch
rane Rivers, Chestedield Inlet, and the coast of Hudson Bay from 
Chesterfield Inle1; to Churchill, and two overland routes, travelled in 
winter with dog-teams and sledges, between Churchill and Nelson 
Rivers. 

That portion of the report giYing an account of the explorations 
carried out in 1894 was prepared in the winter of 1895, but the part on 
the work of 1893 has been necessarily delayed because of the late 
arrival of the rock-specimens collected. 

The surveys were originally plotted on a scale of two geographical 
miles to one inch, and are now shown on the accompanying map, 
reduced to a scale of twenty-fi rn miles to one inch. 

The illustrations, chosen from more than 400 photographs taken 
during the explorations, give a better idea of the characteristic 
features of the country than extended descriptions. 

I have the honour to be, Sir, 

Your obedient servant, 

J. B. TYRRELL. 
0T'IAWA, lOth May, 1897. 

1~ 
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REPORT 

O:\" THE 

DOOBAUNT, KAlAN AND FERGU~ON RIVER~ 
AND THE 

NORTH-W-EST COAST OF HUDSON BAY 
BY 

J. BURR TYRRELL. 

IKTRODUCTION. 

The present report, and its accompanying map, is the result of two Dtttes of 

explorations made in the years 1893 and 1894, the former occupying Pxplomtion. 

eight and the latter seven months, counting in each case from the 
time of our departure until the time of our return to civilization. 

The vast wilderness through which the lines of exploration passed, lies lhtent. 

for the most part north of latitude 59°, and extends from the coast of 
Hudson Bay, westward to Lake Athabasca, comprising an area of not less 
than 200, 000 square miles. The work of the party embraced a sun-ey of 
the north shore of Lake Athabasca, the Chipman, Cochrane, Telzoa or 
Doobaunt, Thlewiaza, Kazan and Ferguson rivers, in whole or in part, 
Chesterfield Inlet, and the shore of Hudson Bay from Chesterfield 
Inlet to Churchill, as well as a line overla.ud in winter, from Churchill 
to York Factory, and another from Churchill to Split Lake. 

Since a large portion of this region lies north of the country where Country 

fur-bearino- a.nimals are abunda.nt it had not been travelled over by hitherto un· 
o ' known. 

fur-traders, or even by Yoyageurs or Indians in search of furs, and 
the characters of the lakes and streams were, therefore, unknown 
to any but the few Indian and Eskimo deer-hunters who fo-e on their 
banks, and who come south once or twice a year to trade wolf or fox 
skins for ammunition and tobacco. 
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It, therefore, seemed highly desirable to determine, not only the 
geographical features of the region, but also the question of the occur
rence of minerals of value in it. The main object of these two 
expeditions was to obtain some clear idea of the character of the 
rocks that underlie this vast wilderness. While this object was con
stantly kept in view, surveys were made of the routes followed, and 
of any natural features observed on the lines of travel, observations 
were made on the range and character of the native population, the 
fauna, flora, climate and other features that seemed to be of interest. 

Dul'ing the season of 1893, I was assisted by James W. Tyrrell, 
C.E., D.L.S., who had spent one winter on the north shore of Hudson 
Strait, and had served for two seasons as assistant to Commander 
Gordon in the survey of Hudson Bay. He acted in the capacity of 
topographer and Eskimo interpreter to the expedition, and in addition 
made a large collection of plants, a list of which is given in Appendix 
III. In 1 !:$94, both the geological and topographical work devolved 
on the writer, but l\Ir. R. Munro-Ferguson, A.D.C. to H:is Excellency 
the Governor General, who accompanied him, did all in his power to 
further the general objects of the expedition. 

The sextant, solar compass and chronometer, with prismatic com
passes and boat-logs, were the instruments chiefly employed. ·with 
them a survey was made of the north shore of Lake Athabasca, from 
Fort Chippewyan to Fond du Lac, where it was connected with the 
survey made in 1892; Chipman River to its source at the north end 
of Selwyn Lake; Telzoa or Doobaunt River, from its source in Daly 
Lake to its mouth in Chesterfield Inlet; Chesterfield Inlet; the shore 
of Hudson Bay from Chesterfield Inlet to Churchill; Cochrane River 
from its mouth in Reindeer Lake to its northern bend; two of the 
upper tributaries of Thlewiaza River; Kazan River from its source in 
Kasba on White Partridge Lake to a short distance below Yath-kyed 
Lake; Ferguson River from its source to its mouth; the winter trail 
from Churchill to York Factory; and a line travelled in winter from 
Churchill to Split Lake. 

The total length of these surveys amounts to rather more than 2900 
miles. Of which 1073 miles, on lakes and quiet water, were measured 
with Massey's floating boat-log; 1312 were estimated by the rate of 
t ravel in the canoes; 515 were travelled on foot, the distances being 
in part estimated, and in part determined by pacing. Of this 
distance 475 miles were travelled in winter, while 40 miles were 
travelled in summer across portages over which it was necessary to 
make three or four trips in order to carry the canoes and cargo. 
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In order to accomplish the above surveys it was necessary to travel 
6100 miles beyond the lines of railway. Of this distance 3850 miles 
were travelled in canoes, 1200 miles on snowshoes, while the remainder 
was performed in conveyances drawn by dogs, horses, &c. 

The above surveys were plotted by or under the direction of the ::O.Iap 

writer on a scale of two geographical miles to one inch. These plans 
have been reduced to a scale of twenty-fhe statute miles to one inch, 
and are so shown on the accompanying map, and on the map accom
panying the writer's "Report on the Country between Athabasca Lake 
and Churchill River."* 

Wherever the rocks seemed to be of peculiar interest, or their char- Rocks 

11 d 'l b d . d . h fi ld . h b collected acters cou c not rea 1 y e etermme m t e e , specimens t ree y 
four inches or larger were collected. Of some of these thin sections have 
been prepared for examination under the microscope. Those collected in 
1893 have been submitted to a preliminary examination by the writer, 
with the occasional assistance of Mr. A. E. Barlow, of this Survey. 
Those collected in 1894 have not yet been examined. 

SUMMARY OF PROCEEDINGS. 

On rece1vmg instructions, in 1893, to make an exploration across Work of 1893. 

the unknown country to the west of Hudson Bay, canoes for the 
trip were provided, and Mr. James \V. Tyrrell, of Hamilton, 
Ontario, who had spent a winter among the Eskimos at Ashe Inlet, 
on the north side of Hudson Strait, and who spoke the language 
of that tribe of Eskimos with reasonable fluency, was secured as topo-
grapher and Eskimo interpreter. \Vith the kind assistance of Mr. 
J\IcLae \Valbank, of Montreal, three Iroquois from Caughnawaga- Canoemen. 

Pierre, Louis, and J\lichel French-were engaged as canoemen. John 
Flett, a Luucheux half-breed, living at Prince Albert, Saskatchewan, 
was also engaged in the same capacity. Later on two additional 
canoemen were obtained at Fort Mc.Jiurray, through the kindness of 
Mr. Henry :Uoberly, of Ile a la Crosse, Churchill River. 

After making the necessary arrangements at Winnipeg with l\fr. 
C. C. Chipman, Commissioner of the Hudson's Bay Company, for sup
plies to be obtained from any posts of the company, we proceeded by 
rail to Edmonton, and thence by team to Athabasca Landing, on the R each Atha

river of the same name. At the Landing, the steamer Athabasca basc:a River. 

was ready to start on her trip down the river, but as much of her freight 
had not yeb arrived, I decided to go on with the two canoes, and a 
start was made on the evening of May 3l st. The next three days 

*Annual Report, Geol. Surv. Can., vol. VIII. (N.S.) 
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were occupied in descending the river to Grand Rapids. A day was 
spent there, the steamer having in the mean time arrived, and during 
the 7th, Sth and 9th of June, we descended the river to Fort Mc
Murray, at the mouth of Clearwater River. Here we were joined by 
the two canoemen from Ile a la Crosse with an additional canoe, and 
thenceforward our party consisted of eight men, all told, in three 
canoes. 

The latitude of Fort 1\Icl\'lurray was determint>d as 56° 42' 56". 
After some detention, we left this place on the morning of l 5th June, 
and towards evening of the same day, we met the Hudson's Bay Com
pany's steamer Grahame ascending the river. Dr .. McKay, who 
was in charge at Fort Chippewyan, was on board. He informed us 
that he had employed a Chippewyan named Moberly to go with us as 
far as the Barren Lands, that Moberly knew the route well and would 
probably be able to get another Indian to accompany him from Fond 
du Lac. 

On the afternoon of June 17th, we reached the mouth of the river, 
and on the evening of the same day crossed Lake Athabasca to Fort 
Chippewyan, where observations were taken to rate the chronometer. 
Late on the evening of June l 9th, the steamer Grahame arrived from 
Fort l\foMurray, with our supplies for the summer on board. The 
next day the steamer was unloaded, and our supplies, brought down by 
her, amounting to 2200 pounds, were made up in proper bales for 
portaging, any stuff that would he liable to be damaged by water being 
put in waterproof sacks. Letters, and photographs that had been 
taken up to that time, were left to be sent south on the next trip of the 
steamer up the river. 

On the morning of 2lst June, we left Fort Chippewyan, with our 
canoes loaded down to the gunwales, and startt>d eastward along the 
north shore of Lake Athabasca, and as Moberly was not able to travel 
very fast with his family in their canoe, we found time to mn.ke a fairly 
accurate survey, with solar-compass and boat-log, of the north shore of 
Lake Athabasca. While travelling along by the north-west shore of 
the lake, we met Charl6t and a band of Indians travelling southward 
from thair wintering ground on Charl6t River. \Ye learned from 
them that there existed an excellent canoe-route up Charl6t River, 
across a height of land and down a stream into the south side of Great 
Slave Lake, or, instead of descending this latter stream to its mouth, a 
portage could be made to another stream that flows into unknown 
country towards the north, probably into the west branch of Doobaunt 
River, the mouth of which was found two months later. 
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Two days were lost on the shore of this lake on account of high ]~ond tlu Lac. 

·winds, but on the morning of June 29th, we reached the now abandoned 
trading post of :Fond du Lac. Here l\Ioberly was to leave his family 
with some of hi~ friends who were camped on the south shore. As 
soon as he reached their camp he, however, began to object to proceed-
ing further, and it was only after long persuasion, and after we had 
agreed to hire, at extravagant wages, a friend of his to go along with 
him, that we were able to induce him to accompany us. But he posi-
ti,·ely refused to do any more work at the paddle that day. Accord-
ingly we went a couple of mile:, and camped for the night. The next 
day l\Ioberly, and his friflnd Beauniis, caught up to us just before noon, 
and came slowly after us until evening, when we camped on a point 
nine miles west of t he east end of the lake. 

On the following morning we paddled to the east end of Lake Onr o-ui<les 

Athabasca, where a couple of families of Indians were camped. Here J ·,n·ebuH. 

:Moberly and Beauvais, who had all along taken the post of rear-guard, 
rather than that of guides, went ashore, and lying on the beach, refused 
to go further until we should make a feast, distribute flour to the 
Indians here, and also leave some to be sent back to their families. 
'With our limited supply of provisions, it was of course quite impossible 
to accede to these demands, and we, therefore, left them, and proceeded 
up Stone River, glad to be rid of the miserable fellows who had already 
caused us so much delay, and had done nothing for us but devour our 
provisions. 

July the 3rd and 4th were occupied in crossing Woodcock portage, Portages west 

and on the evening of the latter day we camped on the beach of l\Iiddle of Black L ake. 

Lake, at the north end of Elizflbeth portage. July 5th and 6th, and 
the morning of the 7th, were spent carrying the canoes and cargo across 
Elizabeth portage, and at the same time, I made an examination of the 
heavy rapid north of the portage. On the afternoon of the 7th we 
paddled against a stiff head wind to the south end of the portage on 
the north shore of Black Lake, where ·we were to leave the country that 
we had explored in 1892, and to strike northward into the unknown Lrnve 

territorv between Stone River and the Arctic Ocean guided only bv a the explored 
J ' J country. 

rnde India,n map of the country as far as the head-waters of a stream 
that flowed northward into the land of the E skimos and the musk-oxen. 

On July t'lth, most of the things were carried across this portage, 
which is two miles and a third in length, and on Sunday, the 9th, the 
men remained in camp on a hill overlooking a lornly little lake at the 
·north end of t he portage. 

A day and a half at the beginning of the succeeding week, were spent ~•cent nf 

"travelling through a chain of small narrow lakes, lying in a valley be- R\':.~~1 :.11 
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tween steep rocky ridges. On Tuesday afternoon we entered Chipman 
Lake, and the time until the following afternoon was chiefly spent 
looking for Chipman River, which was found to flow into its north
eastern side. The remainder of the week wa.s ~pent ascending this 
river to its source in Selwyn Lake. 

On the evening of Monday, July l 7th, we came on a small band of 
Chippewyan Indians camped near the nort.li end of Selwyn Lake, at 
the foot of a hill, on the side of which birch bark could be obtained 
sufficiently large for canoes. These Indians did all in their power to 
dissuade our men from proceeding further, by describing the riYer 
ahead of us ~s being full of impassable rapids, and the country as 
swarming with cannibal Eskimos. However, on the following day 
they conducted us to the north end of the lake, where there is a portage,_ 
a mile and a quarter in length, across the height-of-land to Daly Lake, 
from which the river that we were destined to follow flows northward. 
The Indians would not accompany us north of the height-of-land, and 
most of the remainder of this week was occupied in following the shores 
of Daly Lake, though for one day we were prevented by high winds 
from launching our canoes. Shortly before noon, on Saturday, 22nd 
July, the Telzoa River, flowing from the lake, was discovered. 

Thence we continued down this stream, running most of the rapids. 
In searching our way through the irregular lakes we were obliged to 
climb most of the hills from which extensive views might be obtained,. 
and to explore many deep blLys which were found to have no other 
outlet than the one by which we had entered them. In this way a 
considerable tract of country came under observation, but progress was 
correspondingly slow. On July 27th, while crossing Boyd Lake, we 
passed from the wooded country into the Barren Lands, and on the 
29th we met a vast herd of Barren-ground Caribou collected on a good 
feeding-ground on the eastern shore of Carey Lake. A num her of 
these deer were shot, and the next few days were spent partially dry
ing as much of the meat as we were able to cany with us. 

On the 6th of August what proved to be the last grove of timber 
on the river was passed, and on the 7th we entered Doobaunt Lake,. 
which was found to be almost entirely covered with ice, although in 
most places there was a lane of water between the ice and the shore. 

Eleven days were spent in this lake, during five of which we were· 
detained in camp by heavy storms. During the remaining six days. 
the north-western and northern shores were carefully examined in the· 
search for the outlet. The length of the shore-line measured was 111 
miles, while the direct distance across the lake from the point where· 
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the river enters it, to the point where it leaves it, is only 57 miles, or 
about two or three days' journey. 

On the morning of the 18th of August the river was again entered as it Outlet of the 

flowed from the north end of Doobaunt Lake. After travelling swiftly lake found . 

down the stream for a few miles, we came to the wildest and mos t 
picturnsque rapid on the river, where the water rushes for more than 
two miles through a deep crooked gorge, with a width of not more 
than twenty-five or thirty yards. Points of black pitch. tone or red 
conglomerate project into the gorge, and as the water dashes agains t 
them it is hurled back in a mass of curling eyer-moving spray. On 
the south-east side of this rapicl the canoes and cargo were carried for 
rather more than two miles and a half, over an open prairie country' 
which, at the time, was very wet from the recent rains. 

On the evening of the l 9th of August, about half way between Grant :\leet with 

and "Wharton lakes, we came to an Eskimo tent, occupied by a man, E;kimos. 

his two wives and five children. At first these people were in great 
consternation at seeing three canoes descending the river from the land 
of their hereditary enemies, the Chippewyans, but a present of a few 
trifles and a little tobacco put them fairly at their ease. The man 
informed us that it was still a long way to the sea, but that there were 
many Eskimos camped beside the river lower down, and that from 
them we should receive direction and assistance from time to time. 
He also said, that while there were still many heavy rapids on the Report of 

river, the worst of all, and the one that would give us by far the most mau.v
1 

bahd d 
rap1c s a ea . 

trouble, was near its mouth. This information proved to be very mis-
ieading, for we did not see any more Eskimos for two weeks, and the 
great rapid, that we were expecting to find at the mouth of the river 
turned out to be simply a long stretch of swift current down which the 
canoes were run easily and without danger, into the west encl of BakP.r 
L ake. It is quite possible that the information, as given, was not Difficulty in 
intended to be misleading, but my brother, who acted as our inter- under~tand-

. rng this Es-
preter, and who speaks the language of t he Eskimos of Savage kirno dialect. 

Islands with tiuency, found it very difficult to understand the 
dialect spoken by these inland deer-hunting Eskimos, and so may have 
somewhat misconstrued the man's meaning. Our cook, who was said 
to have acted as Eskimo interpreter at one of the Hudson's Bay Com-
pany's trading stores nea.r the mouth of Mackenzie River for eight 
years, could not understand this dialect at all. 

The direct course across Wharton Lake, from the point where the Contrary 

river enters it to where it leaves it again, is only twelve miles, but winds. 

contrary winds obliged us to keep to the wrong shore, and detained 
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us in the lake for two days. Lady Ilfarjorie Lake was also crossed in 
the teeth of a strong head wind, which constantly dashed the spray 
from the ice-cold water into our canoes and over us. As we descended 
the stream north-westward from Lady Marjorie Lake, the north-west 
wind continued to make travel very slow and wearisome. More than 
two days were spent on this portion of the river, and though all 
laboured manfully at the paddles, we were unable to travel as fast as 
the current was flowing in the middle of the stream. 

Mouth of On the evening of the 25th of August, nineteen days after we had 
'fhelew Rin'r. left the last grove of timber on the river above Doobaunt Lake, we 

reached the sandy plains at the mouth of a branch coming in from the 
west. Probably this stream is the Thelew River of Sir George Back, 
or the river described to me by Ch<Lrl6t, a Chippewyan Indian, as being 
easily reached by ascending the Charl6t Hiver from the north side of 
Lake Athabasca. On parts of these sandy plains was quite a rank 
growth of willow, and among the willows were scattered some large 
drifted tree-trunks. At our camp some of this wood was collected, and 

Some lar~e 
driftwood. we not only enjoyed the luxury of a fire, but some bread was baked, and 

a large pot of meat was well boiled. Deer were fairly plentiful in the 
vicinity, and were shot from time to time in order to supply the party 
with fresh meat, but hunting was not allowed to interfere with the 
greatest possible expedition in travel. It had become evident that it 
would be possible to reach Churchill before winter only by traYelling 

Kecessity of with the utmost speed. In order to gain this speed, and aYoid the 
r::tpid tram!. delay from the long porta,ges which we expe0ted still to rea,ch, Yery 

little fresh meat was taken into the canoes at a time, and t hus we 
assumed the risk of a shortnern of provisions. 

From the mouth of Thelew River we turned eastward and traYelled 
through Aberdeen and Schultz lakes, one day being lost in the former 
bke searching for the outlet. On August 30th, when on the riYer a 
short distance below Schultz J,ake, we were overtaken by a heavy storm, 
and, until the morning of the 2nd September, we were unable to ]<Lunch 

Reach a point the canoes. On the latter date we ran down the riYer to the west, encl 
pre,·iously of Baker La,ke, which had previously been visited by white men, and 
visited by 
white men. which we recognized with gre·1t pleasure, for it put an end to our un-

certainty as to whether we were travelling towards the Arctic Ocean 
or towards Hudson Bay, and we had not encountered the long dangerous 
rapid that we had been looking for. \'Ve now wished, if possible, to 
obtain a supply of caribou-meat, but unfortunately the caribou had 
become very scarce, having probably withdrawn from the shore into 
the interior. 
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The survey with 0ompass and boat-log was continued eastward along 
the north shore of Baker Lake, though for two clays we were detained 
by a storm at the mouth of Prince P.iver. On September 7th we 
reached the head of Chesterfield Inlet, a long narrow fiord stretching Chesterfield 

into the very heart of the Barren Lands from the west coast of Hudson blet. 

Bay. Thereafter in the tidal water of the inlet and along the west 
coast of the bay, the boat-log was of little or no service, and the distances 
were, therefore, estimated from the rate of travel. The mouth of the 
inlet was reached on the 12th of September, and the clay being clear, 
excellent obsf\ rvations were obtained, both for latitude and longitude. 

The next three days were beautifully fine and mild, and we made 
good progress southward down the shore, passing ::\Iarble Island, which l'aos }[arble 

h . d f 1 h bl T d Iohtnd. rose as a, vast w ite ome out o · tie smoot ue-green water. owar s 
evening of September 15th, a wind sprn.ng up from the south-east, a.nd . 
droYe us ashore on a small sandy island on the north side of Corbett's 
Inlet, in latitude 62° 30' 00'', where we were detained for two days. 

On the 17th of September, the south-west wind went clown, and we Dangeruus 

crossecl the mouth of Corbett's Inlet but bflfore we had reached the cro",ing. of 
' Corbett s In-

southe rn shoi-e a heavy gale sprang up from the north-west, and our little let. 

canoes were almost swamped as we approached the shore. All tlie cool-
ne~~ and dexterity of our good canoemen were called into play in guiding 
the canoes through and between the breakers into the quiet water be-
hind the rocky reefs. The storm continued to rage, and we were obliged 
to remain for three days on the point south of Corbett's Inlet, by which 
time the fresh-water ponds were covered with ice more than three-
qufl.rters of an inch thick. 

The 20th and 2lst of September were sufficiently fine to allow us to 
paddle across Pistol and ::'.\Iistake bays, at times keeping close to the 
rocky shore, a.nd at times being miles from land out in the middle of 
i;he bays or inlets. The existing maps or charts were of little or no l't·c,·iouo maps 

service in guiding us, so that we were obliged to follow the curvings of no $er-
. uce. 

of the shore, or shape our course from headland to hea.dland, bemg 
quite unable to take advantage of inside channels, if any such exist. 

On the evening of the 2lst we camped on the north side of Neville's \V. 
mter 

Bay. During the night a north-east gale set in, and on the following 
morning it was driving before it a hefLYJ fall of snow. The barometer 
dropped about an inch that day, and the storm continued to rage for 
four days, accompanied by snow, sleet and rain. On the fourth day 
we walked over the hard crusted snow to the mouth of Ferguson River, 
which was afterwards descended in 189·±. The provisions that we had 
brought with us were now exhausted, and henceforward we were 
obliged to depend on our guns for food. 
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On September 26th, although the weather was still rough and cold, 
and the thermometer was constantly below freezing point, the canoes 
were again launched, and we paddled across the mouth of Neville's 
Bay, around the rocky point to the south of it, and across Dawson 
Inlet, to a low sandy shore near the mouth of Wallace River, where 
we were again detained for a day by heavy seas. During that day five 
ground squirrels were shot. 

On 28th September, after having made a breakfast of the ground 
squirrels shot the day before, we again started southward, and travelled 
a few miles. Some caribou were then seen on the shore, and we 
immediately landed to hunt them, and though unsuccessful in this, 
one of the men shot a polar bear, and thus furnished us with a con
siderable supply of food . Another storm now set in and conbinued to 
rage for five days, accompanied by a heavy fall of snow, so that the 
lichens, or dwarf birch, on which we had depended for fuel, were buried 
out of sight, and the shore, above high-tide mark, was covered with 
eighteen inche~ of snow and ii::e. 

l •'lat ice· On October 4th the canoes were again launched, by cal'l'ying them 
covered •hore. out half a mile over the flat ice-covered shore to meet the tide. Dur-

ing the clay we paddled about ten miles against a south-west wind, 
which all the time drove a light snow in our faces, and camped on a very 
low shore in latitude 61° 31' 10", having been obliged to carry 
c\·erything half a mile OYer the flat shore to the land aboYe high-water 
mark. October 5th was cold and clear, the thermometer at noon 
standing 26° F. \Ye travelled two miles and were then driven ashore 
by rough weather. 

Impossibility It had now become eYident that we should be quite unable to reach 
(f11~~.~c~i!f~ ith Churchill, which was still 260 miles distant, on open water with our 
loaded canoeB. three canoes and their cargo of collections made during the summer. 

It was, therefore, decided to leave everything behind which was not 
absolutely necessary for the safety of the party, and thus lightened, to 
push forward with all possible speed. The land was a vast snow
covered treeless plain, but a slight gravelly eminence was chosen, half 
a mile from high,tide mark, and on it one canoe, all our rock specimens, 

Collections, instruments, and whatever else was not necessary for our existence, 
instrn!11entE, were carefully piled in a heap, covered with tarpaulins, and weighted 
&c.' cached on l . h h Th b k h h d 1 . . the shore. c own wit eavy stones. e note- oo s, p otograp s, an co lect1on 

of plants, with axes, guns, ammunition, blankets and two tents, were 
placed in the remaining two canoes. Thus lightened, with four men 
paddling in each canoe, we again started southward, determined to 
travel as far as possible by water. 
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The shore was flat, with a tide of from twelve to fourteen feet, and Wide tidal 

at ebb tide the water wa'S usually several miles distant from the line shore. 

reached by it at flood tide, so that we were unable to land or launch 
the canoes more than once in twelve hours-at the time of flood tide. 

For ten days we struggled on ward in the canoes, living on what sea . 
· Canoe iourney 

<lucks could be shot over the open water. The weather was cold, and continued. 

the spray that was dashed over us by the wind froze on our clothes 
.and beards. It was necessary to constantly knock the ice from 
the paddles, or otherwise they would soon become too heavy to swing. 
In places a bordage of ice had formed in front of the beach, so that it 
was impossible to reach the land with the canoes. The floating ice, Canoe' cut by 

through which it was often necessary to pus'h the canoes, had cut them floati ng ice. 

badly and rendered them very leaky. By this time one of the men 
was suffering severely from an attack of dysentery, and was unable to 
.take his place at the paddle. 

At nightfall, on October 14th, the tide was at its ebb, and the canoes 
were several miles from land, off the mouth of Paukathakuskow 
Riyer, in the midst of heavy drifting ice. The night was spent in the 
canoes, and one of the men had both his feet badly frozen. At flcod 
tide, shortly after noon on the following day, the edge of the solid ice 
was reached, and the canoe..; were drawn over it to the Rhore. I t was End of canoe 

impossible to put them again into the water, as that night the shore ii~~~ey of 
became covered with compact ice for a long distance out, It was 
afterwards learned that the Hudson's Bay Company's officer at Churchill 
had left a boat or, the shore between York and Churchill, several 
weeks before, considering it too late to continue the journey to 
Churchill that season. 

From the mouth of Paukathakuskow River two men were sent on Churchill 

foot along the shore to Churchill, where they were able to obtain four reached with 
. . do'"'S and 

sledges and teams of dogs, and with the assistance of these dog-teams sledge~. 
the canoes and party were hauled over the snow to Churchill, where 
we arrived on October l 9th. 

On the 6th of November, the ChurchUl RiYer was frozen over, and Start from 

ha Ying obtained a sledge and team of dogs, to haul the provisions as Ch_urchill for 
. ' Vmmpeg. 

well as the man whose feet had been frozen, the overland JOUrney to 
Winnipeg, a distance of about 900 miles by the proposed line of travel, 
was begun. 

On arriving at Nelson River, the stream was found to be full of run- Dela, at 

ning ice, so that it was impossible to cross it, either in a boat or on the Nels;n Rirnr .. 

ice. Our party, augmented by three local Indians, was therefore 
<>bliged to remain on its banks for ten days, subsisting on the few 
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rabbits, ptarmigan, foxes, &c., that we were able to catch or shoot. 
During this time the weather was very cold, the temperature often fall
ing at night to -20° F. On November 24th, howeYer, we arrived 
at York Factory, and on the 28th of the same month we left 
the inhospitable shore of HuJson Bay, and travelled by way of Oxford 
House and Norway House to 'Vest Selkirk, ~1'1anitoba, where we ar
rived on the evening of January lst, 189±. 

On the 28th of l\fay, 1894, the writer was instructed to further 
explore the Barren Lands west of Hudson Bay. Information had been 
receiYed during the two previous years, that a passable canoe-route 
existed from Reindeer Lake nort.hward up Cochrane RiYer, across 
a height-of-land to Kasba or " 7hite Partridge Lake, and thence north
eastward clown the Kazan or "White Partridge Ri,-er to Hudson Bay; 
and it was certain that as the river was south cind enst of the Telzoa or 
Doobaunt River, its mouth must be somewhere between the head of 
Chesterfield Inlet and Churchill. 'Vhat little information had been 
received had led to the belief that it was the river which we had seen 
flowing into the bottom of S e1·ille's Bay. This proved to Le :in error, 
and it is now reasonably certain that the Kamn River discharges into 
the south side of Baker Lake. 

On this occasion, the writer was accompanied by :Ylr. R. ::H unro
Ferguson, .A..D.C. to His Excellency the Governor General of Canada, 
with his own canoe and men, and entirely at his own expense. :Jir. 
Ferguson also supplied the party with several instruments, and through
out the whole season did everything in his power to ach·ance the interests 
of the expedition. Its complete success is largely Jue to his constant 
and enthusiastic energy and assistance. 

Two cedar canoes, built specially at Peterborough, Ontario, were 
provided, :ind with the kind assistance of )fr. Wm. Clark, of "Winnipeg, 
and )fr. )foLean, of St. Peter's, three canoemen, Roderick Thomas, 
John Harper and John James Flett, were employed at 8elkirk, )Iani
toba, while a fourth man was engaged as cook :ind canoeman in 
Winnipeg. Sir John Schultz, Lieutenant Governor of )fanitoba, 
also kindly loaned us a large birch-bark canoe to assist us in 
carrying provisions during the earlier part of the trip. Arrange
ments were also made with nfr. C. C. Chipman, Commissioner of the 
Hudson's Bay Company, for obtaining any additional supplies that 
might be needed from the trading stores of the company if the 
;i,rticles were not wanted for their own use. A supply of provisions 
was also purchased and sent up to Fort Chur2hilllon Hudson's Bay, 
by the Hudson's Bay Company's steamer "Erik," to serve on the 
return trip, or in the event of being delayed at Churchill. 
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vVith these arrangements made, and with ten weeks' provisions, the LearnSelkirk. 

party started from Selkirk on June 16tb, but it was the 22nd of 
June before it reached Grand Rapids, at the mouth of the Saskatche-
wan River. Here the canoes were put in the water for the first time, 
and two additional men were employed to man the birch-bark canoe, 
and accompany us up the river as far as Cumberland House, which 
was reached on July 2nrl. On the way we were delayed for two 
days by a heayy storm, and our progress W !LS greatly retarded by th<:1 
rapid current of the river, which at that season of the year was at ex-
treme high water. 

Unfortunately some of our provisions had been lost by the upsetting Arrive at 

of one of our canoes in the Calico Rapids below Cedar Lake, but we Cumberland. 

were able to replace most of them at Cumberland House. David 
Crane, a Cree Indian, was engaged as canoemtm to replace the cook 
employed in Winnipeg who had proved inefficient; and two other Indians 
were engaged to accompany us in the birch-bark canoe as far as Du 
Brochet post at the 11orth end of Reindeer Lake, from which place 
they were to return. The two men employed at Grand Rapids re-
turned from here. 

On July 4th, the party left the Saska.tchewan River at Cumber
land, and turned northwa,rd up Sturgeon-weir River to Churchill 
River at Frog Portage, thence down the Churchill River a few miles 
to where it is joined by Reindeer River, up this stream to Reindeer Lake 
and 11long the eastern shore of Reindeer Lake to its northern end, 
"I> here the Hudson's Bay Company have their most northerly trading Du Brochet 

Post. 
post in tlmt district, a,nd the Rom'1n Catholic Church has a mission. 
Here the Chippewyan Indians resort from the surrounding country 
two or t.hree times a year to barter their fur and deer meat for am
munition and clothing, and to perform their devotional exercises. 
About Christmas time a few Eskimos come in from the far north 
bringing robes and furs to trade for ammunition and tobacco, but 
throughout the remainder of the year the trader and the missionary 
are almost. alone. 

At this place, which is usually called Du Brochet post, the two Engage two 

I d. l l d d C b l d b k . l IndianguideR. n ians w 1om we 1a engage at um er an were sent ac - in t le 

bark canoe, and two Chippewyan Indians were persuaded to accompany 
us northward in their own canoe as far as Ennadai Lake on the Kazan 
River, as guides, and to help us to carry our provisions. 

Up to the time of our 11,rrival at Du Brochet post, we had been Exte,nt of 
. . h l previous sur-

tra vellmg through country wh1c was alreac y to some extent known, veys. 

at least geographically, and we had therefore hurried on, devoting all 

2 
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the time caused by necessary delays to an inspection of the adjoining 
rocks and not to the making of any regular geographical survey. The 
position of Du Brochet post had been moderately well determined by 
the surveys of Mr. A. C. Cochrane in 1881 and Mr. D. B. Dowling in 
1892. The first-named gentleman had ascended Cochrane River, fol
lowing the route we were about to travel, for one hundred and fifteen 
miles, but his distances were all estimated, and on this river he took 
no astronomical observations for either latitude or the variations of the 
compass, so that it was necessary to commence the survey from this 
trading post. 

Observations were, therefore, taken for latitude and the variation of 
the compass, and on the afternoon of July 20th we left this last abode 
of civilized man and began the ascent of Cochrane River, measuring 
the quiet stretches with a boat-log and estimating the stretches of run
ning water, taking the bearings with a prismatic compass, using a solar 
compass occasionally to correct the variations, and taking the latitude 
daily, when possible, with the sextant. The river was ascended in a 
general northerly direction for a hundred and twenty-one miles, in 
which distance there were nine portages, to a point on its east bank, 
where the Indians usually leave the stream and carry their canoes over 
a steep-sided sandy ridge for a third of a mile to a small lake. 

Long chain of On the afternoon July 27th, we left Cochrane River and carried our 
portages.! canoes, provisions and supplies across this portage, which proved to be 

the first of a long chain of portages, forty-four in number, with an 
aggregate length of about thirteen miles. The trails were usually very 
bad, being often over irregular masses of broken rock, and, as a rule, it 
was necessary to make four trips over each portage to carry the canoes 
and their loads. This route passes through many lakelets and down 
and up small streams tributary to Thlewiaza River, till it finally reaches 
Kasha Lake, on the sandy shore of which we had the pleasure of camp
ing on the evening of August 5th. 

Begin the,,,, A storm now delayed us for a day and a half, but on the 7th of August, 
dKescentRo!l'!ir• we were able to launch our canoes on this lovely sheet of clear water, 

azan IYer. • . 
and begm the survey of its eastern shore. With considerable difficulty 
we induced our Chippewyan guides to accompany us through this lake, 
and down the Kazan River, which flows from it, for thirty miles to the 
south end of Ennadai Lake. These Indians had now done all that 
they had originally agreed to do in taking us down the Kazan River 
as far as they had any knowledge of the country, either from their own 
experience, or from the accounts of their friends. We had reached the 
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northern confines of their hunting grounds, and the unknown country 
to the north was supposed to be thickly peopled with unfriendly 
Eskimos. 

On the morning of Augu1:;t lOth, therefore, we paid them for their Indian gnides 

services, and continued northward over Ennadai Lake without them. rPtnrn south. 

The party now consisted of l\'I,r. Munro-Ferguson and the writer, with 
four canoe-men, in the two cedar canoes. An unknown river, with 
many broad lakes, lay between us and some point on the west side of 
Hudson Bay, beyond which was the canoe journey in autumn down 
the inhospitable, treelesa shore, of the bay itself. 

After paddling thirty miles down this lake, we were delayed for two Storm on En. 

days by a heavy storm with snow and rain, whp,re the tents had been naclai Lake. 

pitched in the second camp beyond the northern edge of the woods. 
Up to this time we had not seen any caribou, and had not been able 
to shoot anything with which to replenish our rapidly diminishing stock 
of provisions. 

On August 14th, we crossed to the west side of Ennadai Lake, and Barren- . 

then, for the first time that season, fell in with the Barren-ground ~~~1~nd cari

caribou, travelling southward in large numbers. The country was 
open and treeless, and the deer were rather difficult to approach, but 
twelve wete 8hot and cut up, and their meat was spread out to dry in 
the sun and wind. 

Here a Chippewyan Indian came into our camp and gave us to An Indian 

understand that many Eskimos were camped farther down the river. wanderer. 

After considerable persuasion, he consented to guide us down to where 
the Eskimos were living, but the next day he left us, and we saw M . h 

~ eet wit 
nothing more of him. We, therefore, continued down the river with- Eskimos. 

out any guide until the afternoon of August l 7th, when we reached 
the Eskimo camp of Kopanuak, so called after its chief man. On 
-0ur approach, the inhabitants fled away over the hills, but after a "While 
they became convinced of our friemlly intentions, and slowly returned. 
'\Ve now felt very keenly the need of an interpreter, for none of us 
could speak their language, and they could not understand a word of 
ours. However, after considerable difficulty, one of the Eskimos was 
induced to draw a rough map of the lower part of the river, which 
appeared to show that it flowed through several large lakes and then 
emptied into the west side of Hudson Bay, south of Marble Island. 
Delighted with this information, and accompanied by three Eskimos 
in their deer-skin kyacks, we continued down the river to the tent of 
a bald old man named Hikuatuak, where we camped for the night, 
drenched to the skin by a drizzling rain which had been falling during 
the afternoon. 

2~ 
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Companion . The next day the Eskimos accompanied us, attracted by the small 
presents of needles, tobacco, &c., that we were able to make to them, 
and by the novel sight of white men journeying through their country. 
Two camps were passed, and towards evening we reached a third, con
sisting of two tents, inhabited by four families or about sixteen per
sons. Hallo was the chief man, but two others were Ah-yout and his 
son Kakkuk. 

\Ve had still to descend about a thousand feet before reach
ing sea-level, and it was therefore probable that many rapids or 
falls lay between us and Hudson Bay, while much time might be lost 
in searching our way through the irregular lakes. It was therefore 
necessary, if the journey was to be continued, that a guide should be 

An Eskimo secured. At length, after a long parley, the promise of a gun to him
guide secured. self, and tobacco, beads and knives to many of his relatives, induced 

Kakkuk to accompany us, while his father, Ah-yout, said that he would 
go a short distance with his son. The next night Ah-yout volunteered 
the pleasing intelligrmce that he would go wiLh us all the way to the 
sea. \Ve continued down the ri \·er, almost every day passing two or 
three small Eskimo campR, where we were always welcomed kindly, 
and our presents of tobacco, ~c., were received with shouts of joy. 
·with needles, thimbles, &c., we purchased deer-skin clothing' to protect 
ourselves ag:iinst the severity of the autumn weather which was now 
so nearly upon us. 

1.~nwclcome 
IWWS about 
the ri,·er. 

Another 
route. 

Leave Kazan 
.River. 

On August 2Gth we reached Passamut's camp, where it was learned 
for the first time that the river that we were d'lscending emptied into 
Chesterfield Inlet. To follow the river there would be out of the ques_ 
tion, for we would probably reach the Inlet even later than in the 
previous year, and on the trip down the shore of Hudson Bay, we 
should be exposed to the same dangers and privations that we had then 
suffered. AfLer making diligent inquiries, however, we learned that it 
was possible to leave the Kazan Ri\·er some distance below, and by a 
chain of long poi·tages to reach a lake at the head of another stream 
which empties into Hudson Bay opposite the \Yctlrus Islands. We 
determined to try this route. 

On the 30th and 3 lst of August we crossed Hicoliguah Lake, doubtless 
the Yath-kyecl Lake of Samuel Hearne, and reached an Eskimo camp 
below it, near the point where we were to leave the river. Six more 
Eskimos were hired to help us n,cross the portages, one of them agree-
ing to accompany us to the sea, for our two guid13s did noi, know the 
way any further. The first of September was beautifully fine, giving 
us the opportunity of obtaining good observations for latitude and 
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variation, the former being 63° 7' 48", and the latter 20° 45' east. 
After this rainy and stormy weather set in. For most of five days the 
men worked ankle-deep in the water on the wet portages. On the 5th 
of September we reached Ferguson Lake, five of the Eskimos were paid 
off, and from that time until September 18th, when we reache(l Hudson 
Bay, the weather wn.s constantly stormy, with showers of rn.in and 
snow. The Eskimos shot reindeer and supplied us with mea,t, but very 
little fuel was to be had to cook it with. At Hudson Bay our Eskimo 
guides were pa.id off u,nd we parted with them with gren,t regret, for in 
the month that they had been with us we had u,ll become excellent 
friends. 

On reaching the mouth of the river we at once recognized it as a R each Hnd

place to which we ha.cl wn.lked through t he deep snow on September son Bay. 

25th, 1893, when storm-bound on u, point a few miles distant, u,t the 
mouth of Neville's Bay. From the time of om arrival at that camp it 
haJ then taken us twenty-eight days to reach Churchill. Should the 
weu,ther prove similar to that of last year, and cause us similar delays, 
many and great hardships were undoubtedly again in store for us. 
But the day was ea.Im, and while our three Eskimo friends turned back 
up the riYer, we pa.ddled out with the tide over the salt water of 
Hudson Bay, camping for the night on a bold rocky point a few miles 
south of Sir Bibby Island. 

The next day n. stiff south wind with a heavy fall of snow, rendered Cn.noejourney 

our progress very slow, but at length we succePdecl in crossing Da,wson along the 

Inlet and reaching the point near the mouth of "\Vallace Hi Yer where we shore. 

had camped on the26th of September the previous year. After cutting 
a hole through the ice of the small lake in the vicinity, the water was 
found to be now quite bln.ckish, and we were, therefore, obliged to melt 
some snow over the alcohol lamp for tea. The next day, 20th Septem-
ber, the south wind was still blowing, causing heavy breakers on the 
low sandy ishore, but we carried our canoes and cargo a few hundred 
yards along the shore and mn.naged to launch the canoes behind a bar 
of sn.ncl . The ebbing tide, n,nd low shore with its rnry long points of 
boulders, obliged us to keep far out from land. \\-hen the tide rose 
again we landed, probably a short distance north of our Cftclie of last 
year, but it was now after· da~k and we co uld see nothing of the adjoin-
.ing country. The next morning was cokl and cloudy, with a south-east 
wind. Le;wing Mr. :Yiunro-~'erguson to launch the can oes and bring 
them on as soon as the tide should rise s ufliciently high, the writer 
walked a.long the shore to look for t he criche. The small ponds were 
all frozen over, but the brooks were still open except along their edges. 
After walking for a couple of hours, without seeing any Rigns of the 
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cache, the canoes came up. The tide was now ebbing fast, n,nd it was 
necessary to join the canoes at once and travel on, leaving the shore 
altogether, or to land the canoes for the day. 

Delay inach,is- For the past three weeks the sky had been constantly O\·ercast, so 
able. that no astronomical observations coulJ be tako1 to determine our 

position, and for five days out of the past seven, it had been snowing 
more or less every day. As the subarctic winter was rapiclly closing 
round us, and we wet '.l still two hundred and sixty miles from Fort 
Churchill, the nearest base of supplies, on an uninhabited barren coast, 
with no fuel but three pit1ts of alcohol, it seemed very unwise to lose 
even a day's travel in a search for the dche; more especially so, as we 
should have been able to take very little, if any, of the stuff with us, 
for our collections and nE:cessary provisions furnished our two canoes 
with nearly all the loads that they could carry. \Ve, therefore, con
tinued our journey, camping at high tide, long after dark, on a sandy 
fiat below spring-tide level, about seven miles north north-west from 
Cape Esquimaux. 

Left aground 
by the ebbing 
tide. 

\ Vater frozen 
around the 
tents. 

Thenextdaywetravelledabout eleYenmiles, beingfinallydriven ashore 
in a storm on a small sandy island on which there was no water. On 
the day following we ka\·elled about sixteen miles. Tile tide was at 
its height shortly before noon, but we continued in our canoes till after 
two o'clock, when finding that the tide was ebbing very fast, we turned 
towards shore, but were unable to come within a mile and a quarter of 
land when we went aground on the sand and boulders. The canoes 
and stuff were then portaged for the aboYe distance to a small island, 
where the camp was pitched, trusting that an east wind would not 
arise in the night and drive the rising tide over us. The water around 
us was found to be fresh, and further investigation proved that we 
were camped in the mouth of a river, probably of considerable size. 
The night was starry and cold, and an ob8erva.tion showed us to be in 
latitude 60° 49' 45". _:\_t low tide the sea could not be seen from our 
camp. 

The next morning the water was frozen all around the tents. The 
canoes were carried a third of a mile to meet the incoming tide, and 
we were afloat an hour and a half befor~ the tide was at its height. 
That day, in spite of a snow storm, we made eight miles along a low 
shore, often through thin fiof1ting ice, going ashore, ae the tide went 
out, on a sand spit in front of the mouth of a small brook. 

The next day, 25th September, the c.moes and stuff were carried 
out on the flat shore, and the tide was met nearly three hours L>efore it 
was at flood, and in spite of a stiff south-west wind right in our faces, 



TYRRELL. J SU)DJARY OF PROCEEDINGS. 23 F 

we travelled ten miles to a rocky knoll, where we cam peel about a foot Camp on 

and a half above the last flood tide, separated from the low shore by a, rocky knoll. 

quarter of a mile of sandy tidal flat. Opposite us was the mouth of a 
small brook, from which we obtained water. Our object in camping 
on this little rock was to be able to catch the tide in the morning, for 
it would be up about four o'clock, long before the first streak of dawn 
appeared at tha.t time of year. The next morning was perfectly calm, 
and we had launched our canoes by half pa~t four, but at six o'clock 'l'l'nwl in the 

a dense fog set in, and continued almost all morning, covering the canoes iog. 

a.nd everything in them thickly with frost crystals. Many times the 
ea.noes were in danger of destruction from cakeR of floating ice, or from 
being carried over boulders by the swi!tly ebbing tide. Lunch was eaten 
in the canoes, and a long day's travel of about thirty-five mile::; was made, 
camp being pitched for the night in the bottom of a bay full of bould-
ers. The next day was clear, cold and windy, the thermometer stand-
ing at 26° Fahrenheit at noon, when an observation was obtained 
showing the btitude to be 60° 3' 30". On a light rise a short distance l<'irst drift

back from the shore the men found some drifted tree-trunks, being the wood. 

first large driftwood that we had seen this autumn on the west coast 
of the bay. Towards evening the wind went down a little and we 
tr::welled south ward for four miles to a stony hill, where two large 
drifted logs gave us the promise of a good warm fire, a luxury that we 
had not enjoyed for many a day. 

The next morning we launched our canoes at high tide and shoved Difficult 

through the thin ice among the boulders by the shore. The weather n.i,yigation. 

was cold throughout the day, the ice forming constantly on our paddles, 
but we carried some firewood in our canoes, and at noon, when the 
tide was down, we came to a rock where we were able to build a fire and 
have a hot lunch, and at night our camp was pitched on a point in lati-
tude 59° 28' 8", where driftwood was very abundant, and we had a 
sple:1did fire. On i::leptcmber 29th the wind prevented us from going 
past Rubbart Point, haYing travelled only eight miles, and our camp RPach Hub· 

was pitched on the stony hill at the point. In the afternoon the men bart P ornt. 

paddled to the shore, a.bout a mile to th:i west, and procured some 
water. 

September 30th was dull a.nd either calm or with a light breeze from 
the north, and good progress was made. At night-fall we were opposite 
the mouth of Paukathakuskow River, where we went ashore for the last 
time last year. The tide was not yet up, and we experienced consider
able difficulty getting to land through and OYer the thick ice, finally reach
ing a willow-covered flat, where our tents were pit<:hed in the snow. 
The next morning we continued to follow the shore for about five miles 
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and then, as the Churchill rncks began to appear on the horizon, we 
struck across the mouth of Button's Bay and rounded the outer 
Chur<:hill beacon at noon. The tide was rushing out of the gap at the 
mouth of the harbour, and we were, therefore, unable to enter it until 
the tide had turned. About four o'clock we passed old Fort Prince of 
\Vales and entered the harbour, and just as night settled down on us 
we landed on the rocky point below the mi8sion at Churchill. Here 
we were met by Reverend Mr. Lofthouse, Capt. Hawes aHd }fr. Alston 
and given a hearty welcome. It was impoilsible to proceed further 
with canoes, and, as the rivers ,,·ere not yet frozen, it was equally im
possible to travel overland. \Ve, therefore, accepted the very kind 
invitation of Mr. and Mr~. Lofthouse to stay with them during our 
necessary detention at Churchill, while Capt. Hawes provided a room 
for the men in one of the houses at the trading post. During our 
detention here, which was protracted through nearly two month~, the 
rocks of the vicinity were examined as closely as po:-siblt', the suneys 
already made were plotted on a sc<ile of two mi!es to an inch, consider
able information was collected as to the dates of opening and closing 
of Churchill harbour during the past ~eventy years. Sketches and 
descriptions of the country lying west of Hudson Bay and east of 
Reindeer Lake and Kazan River were also obtained from an Eskimo 
named Powow who was spending the winter at Churchill, and from 
Jimmy Anderson '1nd Curly Head, two Chippewyan Indians who came 
in to trade. 

In 1893 we had returned southward from Churchill by following 
the route used by the Hudson's Bay Company to York Factory, and 
thence to Oxford and :N" orway House. This year we decided to explore 
a new route, going direct from Churchill to Split Lake on the Nelson 
River, and thence by Cross LfLke to Korway House, a route especially 
interesting as being near the prorosed line of the Hudson Bay railway; 
but there was no trail across the country from Churchill to Split Lake, 
for the route had never been travelled, and the Hudson's Bay Company's 
officer at Churchill was unwilling to risk the starvation of his men and 
dogs by sending them that way. On November lOth the Churchill 
River froze over, but we were obliged to wait until the 22nd, when 
eight Chippewyans came in to trade, before we could obtain dogs. 
From these Indians we bought five dogs and a dog-sled. Two Cree 
Indians, named J arues \Vastascot and David Dick, were at that time 
camping in the vicinity, and as food was very ~carce, we induced them 
to accompany us to Split Lake with their dog-sled and team of three 
dogs. The Hudson's Bay Company also agreed to send a dog-team and 
two men with us for the first six days of our journey. The Geological 
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Survey canoe was stored at Churchill and most of the collections and 
heavy stuff were left to be brought out of Hudson Bay the following 
year by the anuual ship of the Hudson's Bay Company. 

Being now provided with means of transport, the loads, consisting Pmvisions, 

almost entirely of provisions, bedding, guns and ammunition, were &c. 
nm.de up and packed on the sleds. l<'ourteen days' rations were taken 
for the men and twelve for the dogs, the latter consisting of refuse 
meat from the white whales or belugas that had been caught in the 
harbour during the summer. The total weight of the provisions was 
a thousand pounds, four hundred being for the men and six hundred 
for the dogs. 

At day-break, on the morning of vVednesday, the 28th of :N"ovember, Start for Split 

we b:iclc goodbye to our kind friends and started up the Churchill Lake. 

River on our long tramp homeward. That day we walked wiLhout 
snow-shoes on the ice of the river, but early the next day we left the 
river to the west of us, and, tying on our snow-shoes, started across an 
almost treeless snow-covered plain, through which Deer River winds 
in a very sinuous channel. On the fifth day the edge of the woods 
was reached, and from that time the snow was very soft and deep. 
On the night of the 3rd of December camp was pitched on the brow 
of a high ridge, which was said to extend a long way both to the north 
and south. Here the Hud~on's Bay Company's dog team and two men 
left us and returned to Churchill, while we continued southward with 
our own team and that of our two Indians, chopping our way through 
the forest. Oc1r course led us across the head-waters of Owl River, 
which flows into Hudson Bay a short distance north of Nelson River. , 
On December 9th we reached Wapinihik'iskow or "White Spruce Lake, ~;,~;;.~~~! 
at the head of the Kisse'-rnitiskun or Old Fish-weir River, a tributary 
of Nelson River, and the same C\'ening we rPached Namaco Lake, at 
the head of :'llittitto or Limestone River, where we found a, small 
band of Indians camped for the winter. Our clog food was almost 
exhausted, and here we not only obtained a supply of fish for our dogs, 
but we induced one of the Indians to accompany us with his dog-team 
to Split Lake, where he was accustomed to trade his furs. The rest of 
our route was therefore comparatively easy, for we had the assistance 
of a guide, a fresh tram of dogs and a well cleared trail, though the 
trail was now covered deep with soft snow. On the evening of 13th 

. . Reach N ebon 
December we reached the bank of Nelson River, a short distance from River. 

Gull Hapids, and ascending the river we reached the H udson's Bay 
Company's trading post on Split Lake on the morning of the 15th of 
December, the eighteenth day out from Churchill. 
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Here we paid off our Indian companions, who were to return to 
Churchill and Namaco Lake, and hired another man and dog-team to 
~ccompany us to .Norway House, which place we reached on Christmas 
Eve, after an eight days' walk. There four days were spent under :Jir . 
.Jiacdonald's hospitable roof, giving both men and clogs a much needed 
rest. David Crane, one of our steersmen, who had accon1panied us 
throughout the summer, was here paid off, and sent home to Cumber
htnd by Grand Rapids and up the Saskatchewan H.iver. Then, after 
hiring a, fresh dog team, we again started southward on the 29th of 
December, and walking on the shore of LttkE: \Yinnipeg, reached Dog 
Head on the evening of the J a,num-y ±th. 'l'he dogs from Nor way 
House had already returned, and here the dog-tetim purchased at 
Churchill was disposed of. At length, leaving aside our snowshoes, 
we obtained two carioles and one sled, with three teams of dog8, to 

ReachSelkirk. take us to Drunken Point, where we hired horse-teams to take us to 
Selkirk. That town was reached on the evening of January 7th, after 
an absence of six months and twenty-two days, during which time we 
had traYelled 2900 miles, 1750 of which was in canoes and 725 on 
snowshoes. 

Reasons for 
former want 
of knowleclge 
about this 
country. 

Copper re
ported. 

HISTORICAL SKETCH. 

The country here reported on has up to the present remained essen
tially unexplored, for in it ni.luable fur-bearing animals are scarce or 
in most places almost entirely wanting, and fur-traders have, therefore, 
not penetrated into it, become familiar with its waterways, or marked 
out its portages. Its lakes, streams, and mountains ha,·e remained 
unknown except from the vague stories that have been brought into 
the Hudson·s Bay Company 's trading posts on Churchill Ri,·er. or on 
Great SlaYe, Athabasca or Reindeer lakes. -:N"o trading posts had ever 
been established in it, and its beauties and dangers were wrapped in 
the deepest mystery. )forth of the limit of the woods it had nernr 
been crossed by civilized man, and only once had any attempt been 
made to penetrnte into it. 

During the last century 1miny reports were brought to Churchill, on 
Hudson Bay, of the existerice of great quantities of native copper on 

H rl 
. 

1
, the banks of a stream far to the north, and about the same time 

u suns .Jrty 
Co. cen,urt cl. the Hudson·s Bay Company was subjected to severe criticism and 

Samuel 
Hearne. 

violent censure in England on account of the constant assertions, and 
growing belief, that the Company was strongly opposed to any in,·es
tigation or exploration of the interior country, back from the shores of 
Hudson Bay. 

Accordingly Samuel Hearne, a clerk at Fort Prince of Y\7 ales, the 
stone for tress at the mouth of Churchill River, was sent with some 
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Indians on foot, in the autumn of 1769, to look for the Ooppermine lst Journey, 

River, and the deposit of ore on its banks.''° He went but a short 1769· 

distance up Seal Rivet·, when the Indians deserted him and he was 
obliged to return, having been absent thirty-six day$. 

On the 23rd of February, 1770, he again starte-1 from Fort Prince of 211d .Tourney, 

Wales, and travelled westward to Lake Sheth-than-nee, or Sheth-nanei 1170. 

(the high hill) where he remained for the winter. In the spring he 
began his journey northward, and reached Baralzone, near the edge 
of the woods, on June lst. Continuing onward he crossed some lakes 
and streams at the head of the Tha-anne and Maguse rivers, and on 
June 30th arrived on the banks of the Kazan River above Yath-kyed 
I,ake, at a place which he calls Cathawhachaga, only a short day's ~h~~~~vha
journey ~outh of a bay of Yath-kyed Lake. Since a number of Indians 
were collected at this point to kill caribou as they attemped to cross 
the riYer, it was probably the regular deer-crossing place above Yath 
kyed Lake, known to the Eskimos as Pal-lel'-lue. Hearne's astrono-
mical obsei·vations arc here seen to be very inaccurate for he states "I 
made several observations for the latitude, and found it to be 63° 4' 
north," whereas the river flows into Yath-kyed Lake from the south-
west n.bout latitude 62° 38', and the crossing-place is a couple of minutes 
further south, leaving the mean of his "several observations" about 28' 
too far north. 

From Yath-kyed Lake he accompanied a large band of Indians as 
they wandered backward and forward in search of caribou, working 
very slowly towards the north-west, a rouud the north side of Doobaunt 
Lake, until the season became so far advanced that his guide refused 
to go through to the Coppermine River that year. The Indians with 

Plundt.>re<l by 
whom he was travelling also plundered him of almost all that he had his Indian 

in his possession, and to complete his discomfiture his sextant had been guides. 

Llown over by the wind and shattered. He, therefore, decided to His return. 

return to Churchill. Keeping to the west of Doobaunt Lake, he 
appears to have crossed the Telzoa River a short distance above it, 
perhaps at the bluff of small black spruce where we camped on the Gth 
of August, 1893, and the Kazan River a short distance above 
Angikuni Lake. On 25th October he reached the edge of the woods. 
The chiy before he reached Seal River he crossed an exceedingly stony 
piece of ground, possibly of a morainic character. On November 25th, 
he arri vecl at Fort Prince of "\Vales, "after having been absent eight 
months imcl twenty.two clays, on a fruitless or at least unsuccessful 
journey." 

*A journey from Prince of W nJe, Fort, in Hudson B1ty, to the :'lorthern Oce>tn, 
by Sarnur,] H earne, Dublin, 1796. 
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Twelve day~ afterwards, having obtained new guides, he again 
set out for the Coppermine River, but on this occasion he avoided 
the Barren Lands as much as possible. Starting from the fort, o\·er 
the snow, with dogs and sledges, he reached Seal RiYer on Decem
ber 13th, and on the 30th of the same month arrived at Island Lake. 
In the beginning of Februal'y, 1771, he crossed Kasba or 'White 
Partridge Lake near its northern end, and a month later Whooldyah'd 
Lake, which is possibly the one here called Daly Lake, though it is 
almost equally likely to be one of the many adjoining lakes. He 
continued westward to a pbce called Thelewey-tiza-yeth, or Little Fish 
Hill, somewhere north of Lake Atbabasca. Here he turnP.d north
ward, and, passing near the east end of Gre<lt Slave Lake, reached 
Coppcrrnine Rivet· on the 15th of July. On his return journey, he 
followed much the same course from Thelewey-aza-yeth to Churchill. 

Of the recent stlLte of our knowledge of this country, Dr. G. J'II. 
Dawson, Director of the Geological Survey, ·peaks as follo11s :-"The 
lakes and rivers shown in this great region depend entirely on the 
results of the three journeys ruade by Hearne in 1769-1772. Hearne 
really wandered through parts of this region in company with Indians 
whom he was unable to control, his ul tima.te object (which he at length 
accomplished) being to reach the Coppermine River, in order to 
ascertain, for the Hudson's Bay Company, whether it was possible to 
utilize the native copper found there. Not eYen roughly approximate 
accuracy ::an be assigned to his geographical work. Referring to the 
position of the mouth of the Coppermine, he writes: 'The latitude may 
be depended on to within 20 miles at the utmost.' In reality it 
afterwm·ds proved to be 200 miles too far north."* 

Hearne's book giYes an exceedingly intere;:;ting account of life among 
the Indians at that time, and of the animals and birds found in the 
vicinity of Churchill, but it contains very little information about the 
character of the country over which he passed, and nothing about its 
geology. 

The west coa,st of Hudson Bay, north of Fort Churchill, along 
the eastern edge of the B:irren Lands, has been seen by several 
explorers, but as all have travelled in large boats, or ships, which 
nece~sarily kept out long distances from land, or touched it at but very 
few of the more prominent points, the details of the shore have 
remained quite uncertain. It is believed that previous to 18!:l3 no 
white man attempted to travel along this coast in canoes or sma,ll 
boats. 

*On some of the Larger Unexplored regions of Oanad,i, by G. ~L Dawson. Ottaw" 
Naturalist, vol. IX., Xo. 2, May, 1890. 
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About the illiddle of April, 1612, Captain (afterwards Admiral Sir Thomas 

Sir) Thomas Button* sailed from Gravesend in two small ships, the Button. 

Resolntion and the Discovery, (the latter the same ship from which 
Henry Hudson had been set adrift by his mutinous crew in Hudson 
Bay the year before), in search of a north-west passage to China and 
the Indies, and also probably to try to find some trace of Hudson. 
After passing through Hudson Strait, Button crossed Hudson Bay 
and sighted its western shore in north latitude 60° 40' which he named 
"Hopes-checked." Here encountering a heavy storm he turned south-
ward, and on the l5th of August ran into Nelson River, so called after 
the master of the R esolntion, who died here, where he laid up his ships 
for the winter. The next summer he left Nelson Rivflr, possibly only in 
the Discovery, and sailed northward, rounding Cape Churchill, passing 
" Hubbart's-Hope " in latitude 60°, and then kept in sight of the shore 
as far as "Hopes-Checked." He then stood north-eastward past the 
ectst end of Marble Island, which he called" Hope's-Advance," and on-
ward into the Welcome as far north as latitude 65°, after which he 
turned southward and eastward back to England. 

The next to reach the north-west coast of Hudson Bay was .Jens Munck. 

Captain Jens Munckt, who, in 1619, sailed with two ships from Elsineur 
through Hudson Straits into Hudson Bay, reaching its west shore 
in latitude 63° 20', when he was forced by ice to turn south. He is 
said to have established wintei· quarters in Churchill Harbour, where 
he caught black foxes and sables (martens) which are not found far 
north of the edge of the woods. During the winter he lost most of his 
men through scurvy, and next spring, abandoning one of his :>hips, 
he returned to Denmark. 

On l\fay 5th, 1631, Captain Luke Fox! set sail from D eptford in Luke Fox. 

the Charles, a pinnace of seventy tons burden, to continue the 
search for the North-west Passage. On July 27th he reached the west 
shore of Hudson Bay in latitude 64 ° 10', going ashore on an island which 
he called Sir Thomas Roe's \Velcome, a name since applied t.o the 
strait between Southampton Island and the mainland. His descrip-
tion of the west shore of the Bay, which he examined with some care, 
is exceedingly quaint and interesting, and shows that the shore had t.he 
same character two centuries and a half ago as it has at present. 

*North-west lrox, London, 1635 Republished by Hakluyt Society, London, 1894, 
vol. I., pp. 162-179. 

'f History of the Voyages and Discoveries made in the North, by ,John Reiuold 
Forster, Dublin, 1786, pp. 470 and 471. and a Chronological History of Voyages into 
the Arctic Region", by John Barrow, London, 1818, pp. 230- 234. 

:j: North-west Fox, London, 1635. Reprint by the Hakluyt Society. London 
1894. 
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From Roe's vVelcome he turned south-westward until he raised a wbite 
island bearing south-west. He stood around the outside of this island 
and sent a boat ashore near its south-west point. He named the 
island " Brooke-Cobhalll," after Sir John Brooke, afterwards Lord Cob
ham, one of the patrons of the expedition, not recognizing it as Button's 
Hope's-Advance, and he says that" it is all of a white marble." 

On July 30th, he writes:-" When I had stood about -w.S."W. from 
this island twelve leagues 1 haled in again \Y. by N., as I see the 
ridges and broken land stretch, and, keeping the west main always in 
i:;ight, many ridges did appear, which to go to the seaward of I stood 
S.\V. and by W. I anchored athwart a little island tweh·e leagues 
from Brooke-Cobham. The master, with the Loat, went on land when 
it was low water," and behind this island he saw other islands and 
ledges at low water, so that he thought he could have gone on foot 
to the main. As the men here caught a dun fox (probably the 
blue variety of the white fox) :1live, the island was facetiously called 
Dunn Fox Island. It would appear to be one of the small ii:;lands 
lying off the cape south of Corbett's Inlet. :N" ext clay he continued 
south-westward to latitude G2° 5', when, standing in between v\'". and 
N.vV., he anchored among a group of islands, apparently in Mistake 
Bay, in seven fathoms of water. In his account he says :-"I named 
those islands Brigges his J\Iathematickes," the rocks and shoals probably 
putting him in mind of the intricate calculations of his patron, l\l r. 
Henry Briggs. On August lst, he again stood to sea and when clear, 
took up a course S.\V. by S., but losing sight of land turned vV.-"The 
land met me again, stretching more to south, a11d many humlocks 
therein. Stood to within seven miles, and had by six, seYen and ten 
fathoms. I run off a long way before I came into twenty fathoms, 
passing by two dry ridges that had been far \vithout me." "August 
2nd, stood IV.S.W. seven leagues to an island (Sentry Islandi) and 
three or four more within it, all lying almost without sight of the 
mame. I stoxl within t hem to seven fathoms. I went to seaward off 
the said island, which is suicl to have a long reef off its N.E. end." 
Its position i~ given as in latit.ude 61 ° or 61° 10'. "I turned S.\V. and 
anchored at twenty fathoms. " August 3rd, be travelled along the 
shore, which was "low, but now and then a sandy know le or downe 
would appear," S. vV. by vV. for ten leagues to latitude 60° 22', where 
he anchored three miles from shore in seven fathoms and sent a boat 
ashore, which found remains of a birch canoe, arrows, etc. On the 
evening of August 4th, he reached Hubbart Point, of which he says: 
"It is all stones. Upon it were many corpses, and there were carved 
toys in the graves." They got fourteen days' firewood from this stony 
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point, bringing back a boat load to the ship. On the 5th, he writes: 
"I mitde way south three leagues to latitude 59° 5', and then I dis
cerned the land to meet upon my weather bough and ahead, so I taked 
and lay N."\V. by N. two leagues. It seemed to be higher land than I 
had lately seen. I stood thus to northward until dn.ylight, and then I 
see my land I was upon yesterday morning, and the land within it, 
which I sec yesternight, stretching into Hubbert's Hope. I stood 
:i,bout to the northward, the land looking more pleasant than before, 
and bolder shore, higher :i,nd full of wood, and the daylight being 
come on I could see the bottom of 'Vainly Ho·lpt Hubbert."' 

August 6. "Standing along, while this la,nd trented E. and \\'., we Pass Churchill 

see the entrance of a large river (Churchill H.irnr). At the S. entrance lfo·er. 

of a river was a cliff, like unto Balsea Cliff, near Ha,rwich, and on the 
south again another great bay, whose bottom was e:i,sier to be seen. 
The S. part of this bay lyeth E. and W., aml at the E. end thereof 
lyeth an island S. and N., about three miles long." Since 1831 this 
island seems to have been almost entirely swept away. 

Capt. Fox cont.inued to examine. the shore south-eastward as far as 
Cape Henrietta Maria, whence he returned to England. 

About 1715, the Hudson's Bay Company built a trading post at the FortChurchill 

mouth of Churchill Hiver. built. 

In 1719, this Company sent :Jfessrs. Knight, Barlow and Vaughan, Messrs. 

from Gravesend, in two small ships to look for gold, copper, &c., but they ~~1\~~J and 

all miserably perished on the east end of Marble I sland.* 

On the 22nd of June, 1722, John Scroggs was sent north from .John Scroggs. 

Churchill, in the sloop Whalebone, to look for his lo t countrymen, 
and to coutinue the search for the deposit of copper. t He went as 
far north as Whalebone Point, in latitude "6±0 56'," and about the 
end of July he returned to ChurJhill. Among the names given by 
him are "Pistol Bay," which was applied to one of the inlets 
north of vVhale Cove ; " Pits Mount," on )farble Island ; and 
"Whalebone Bluff," at the east end of that ishtnd) 

Between 17 33 and 17±7 Joseph Hobson§, a Civil Engineer, spent .Joseph Rob· 

six years on the west coa.st of Hudson Bay, either at Churchill or son. 

* Her;rne'8 Journey, Dublin, 179G, pp. xxxviii. 
t Hearne"s Journey, p. xxxiii, and Dobb'"• An account of the countries ad

joining to Hudson's Bay, p. 80. 
::: A description of the coast, lak~$, and currento, in Button's Bay. London, 

Anon-n. rl. (Probably 1745.) 
§An Account of Six Year"' Residence in Hudson 's Bay, from 1733 to 173G, and 1744 

to 1747, by Joseph Robson, London, 12mo, 1732. 
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Yorlc During this time he evidently made a survey of the tidal 
lagoon at the mouth of the Churchill River, showing the character of 
the shore nnd the high and low water mark in considerable detail. 
His published plan covers an area of eighty-two square miles, on a 
scale of one nautical mile to nn inch. 

Jn the beginning of July, 1737, Messrs. Crow and Napier Sf1iled 
from Churchill on a voyage of discovery, but they merely went direct 
to "\Vhale Co,'e, where they traded with the Eskimos. Wlmle Cove is 
said to have hecn so called, "from a whale's having carried one of the 
Company's sloops to sea, by its tail getting foul of the anchor and cable." 
They sent a bo<tt ncirth into Pistol Bay to look for a harbour, but found 
none. Napiel' died during the voyage, and Crow returned to Churchill.* 

~Iicl<lleton In the ye<tr 17 41, C<tptain Christopher ~1iddleton, in the Fi~rnace, 
~11~~ )~~~~~:n a sloop or born b-ketch, and ::.VJ r. William ::.Vloore in the Disco-very, a 
aml Discoc1ry. pink, sailed from England in search of the North-west Passage, which 

they hoped to find near the north-west angle of Hudson Bay. On 
the 1 Oth of August, they arrived at Churchill River, where, at the 
time, the Hudson's Bay Company was building a massive titone fort, 
and though it was still so early in the season, they decided to l'emain 
for the winter, probably using the little Jrn,rbour at Hloop's CoYe as their 
winter quarters. On June lst, 17-12 (old style), the ice broke up 
in the river, and at i;pring tide, on the 9th nnd lOth of the same month 
they "got the ship (Fitrnnre) out .. f her dock and moored her. " 
On .T uly lst, the two ships left Churchill, and sailed northward. 
Keeping well out from the bncl, tl1'•y pa$sed "Brooke-Cobh:i.m" 
(Marble Island) on the 4th, and on the l 3th ent<>red ·wager Inlet, 
which Captain Middleton. named after Sir Charles vV<tger. 8hortly 
afterwards they discovered Repulse Bay, whence they turned ::;outh
ward to "Brooke-Cobham." 

~Iarble I shmd On August 12th, John Ran.kin, the Lieutenant of the Fitrnace, 
harhonr. discovered and explored the harbour on the south side of Marble Island, 

and in his log of that date the name Marble Island first appears as an 
alternative for Brooke.Cobham. On the same date he also observed an 
opening in the land to the westward, but was una!:ile to examine it. 
This opening is since known as Rankin Inlet. On August 15th, 
the ships bore away for England. t 

:Moore and 
Smith in the 
Dob/Js and 
Califoi·nia. 

As the results obtained on this expedition were not considered at 
all satisfactory, two ships were again fitted out, the Dobbs, of 180 
tons, and the California, of 140 tons.+ The former was put in 

* A description, etc., of Button's Bay. 
t An account of the countries adjoining to Hudson's Bay, by Arthur Dobbs, E sq., 

London, 17H. 
:\: A voyage to Hudson's Bay by Henry Ellis, London, 1748. Another account-of 

the same voyage was writt~n by Mr. Drage, the cl<irk of the California, but I have 
been unable to see a copy of his book. 
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charge of Captain William Moore, who had been in charge of the 
Discovery on the previous expedition, and the latter in charge of 
Captain Francis Smith. On the 20th of }fay, 1746, they sailed 
from England, and on the 11 th of August made the land on the 
west side of the Welcome, in latitude 64°. On the 19th they reached 
Marble Island, and after establishing the port they bore south ward to 
their winter quarters in the mouth of Haye's River near York factory. \Vinter in 

' Haye 's River. 
In June of the following year they sailed north ward, determined, if 
possible, to find the N orth-weRt Passage to the South Sea through tlw 
mythical Straits of Anian. The long boat of the Dobbs had bee11 
enlarged and christened the R esolntion, and on lst July, in latitud<· 
61° 40', Captain Moore, Mr. Ellis and eight hands "went on board, in Explore the 

l · I " · · h · f tt · coast north of ore er to examme t 10 coast, instructmg t e mate to wait or nem in Cape Esqni· 

the Dobbs at Marble hla:r;id. They continued northward to Knight's maux. 

Island, which is said to be in latitude 62° 2', a,ncl would therefore 
seem to be one of the islands off the mouth of Ferguson River. 
From here they had several islanrls in view, such as Sir Biby's, 
l\'Ierry's, J ones's, etc., "all rocky a.nd barren." From here they sailed 
int0 Neville's Bay, at the bottom of which there is said to be a 
"pretty large river running westward." This is said to be north-west 
some distance from latitude 62° 12', but not only this but many of 
the other latitudes given in the account are very inaccurate. On the 
9th of July they directed their course to the eastward and anchored at 
Sea-horse Island, the most eastward of these islands. "On the lOth 
we weighed, and stood along shore among many small islands and 
pieces of floating ice, t ill we arrived at ·whale Cove in the latitude of 
62° 30' north." It.s true latitude is about 62°. 

" We sailed again on the 11 th, and a,rrivecl the same clay at a poi11 t Corbett's] 11 • 

in the latitude of 62° 4 7' north, from whe.nce we discovered a larg" let . 

opening, running to the westward, to which I gave the name oi 
Corbet's Inlet." On the 13th they rejoined the Dobbs and California, 
which were anchored between Marble Island and the main land. In 
their absence Captain Smith, of the Cal~fornic~, had attempted to 
enter Rankin Inlet with his ship, but finding himself among shoals, 
he desisted, and sent his chief and second mates to examine it, who 
found it to terminate in a bay. 

On the morning of the 13th, before their arrival, Captain Smith 
had sent Mr. Westoll, his second mate, in the long boat to search the 
coa,sts between Capes Jalabert and Fullerton. On the 14th the 
chief mate of the Dobbs was sent in the R esolntion to explore the same 
piece of coast. The two ships sailed northward along the coast. 

:3 
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About July 26th, they were again joined by the two boats.-" The 
ufficers aboard then reported, that they found an inlet, in the latitude of 
G-±0 north, and in the longitude of 32' east from Marble Island, which 
was three or four leagues wide at the entrance, but upon their sailing 
eight leagues up it, increased to six or seven leagues wide. That their 
course so far was N .N.vV. by compass, but then it began to turn more 
to the westward ; that sailing ten leagues higher, it grew narrower by 
degrees, till it became but four leagues wide; that notwithstanding 
they could perceive the shores open again, they were discouraged from 
proce<iding further, because the water from being salt, transparent, and 
deep, with steep shores, and strong currents, grew fresher, thicker and 
shallower at that height." On Ellis's map, this inlet is called Chester
field Inlet, but it is said to have been also called Bowden's Inlet, after 
the mate of the California. After obtaining this information about 
Chesterfield Inlet, the two ships sailed n'orthward and re-explored 
Wager Inlet, and then returned to England. 

The explorations of Fox, Moore and Smith, had shown that there 
was no hope of a North-west Passage from the west side of Hudson Bay 
south of Repulse Bay, except pos ibly by Chesterfield or by Corbett 
Inlets, the bottoms of which had not been visited. 

Captain Accordingly, in the year 1761, Captain Christopher* was sent from 
Christopher. Churchill, in the sloop Churchill, to examine Chesterfield Inlet more 

fully. He ascended it for about a hundred miles, when, finding that 
Lhe water had become almost fresh, he turned back. In the following 
,·ear he returned to the inlet in the same sloop, while Mr. Norton 
accompanied him in a cutter. They n.scended the inlet in the sloop to 
a large fresh-·water lake, which they called Baker Lake, at the west end 
d which they saw the mouth of a river. On Christopher's elm.rt, 
<ipposite the mouth of this river, these words are written:-" A small 
l·iver, full of falls and shoals, not water for a boat. " 

Mr. Johnson In 1764, Rankin Inlet was explored by ::Yfr. Johnson. His map 
explores Ran- 1 • b fif fi ·1 d d h" fi 'l f · h 
1;in Iulet. ~ nows 1t to e ty- ve m1 es eep; an t irty- ve m1 es rom its lllOUt 

he anchored in seventeen fathoms of water. The information giYen on 
Lhe face of the manuscript chart received from the Admiralty Office, is 
all that I have been able to learn about his journey. 

Corbett's Inlet still remained unexplored, n.nd the journey made by 
Samuel Hearne into the interior had shown the existence of a large 

*Introduction to Cook's Third Voyage. 
Observations on the Passage between the Atlantic and Pacific Oceans, by \Vm. 

Goldson, -!to., Portsea Town, 1703, pp. 45 and 46. 
I have also recci \•ed, throt.gh the kindness of Admiral \Vharton of the Admiralty 

Office, London, a <mpy of the manuscript chart of Bowden (Che ·terfielcl) and Rankin 
Inlets, made by Captains Christopher and Johnson. 
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river flowing from Doobaunt Lake, which it was thought might be the 
river discharging into the head of Chesterfield Inlet. 

To decide these two questions, and also to continue the search Chades 

for the North-west Passage northward from the Welcome, Captain Duncan. 

Charles Duncan was sent out to Churchill in 1790, to take command 
of the sloop Churchill. But being unable to obtain a crew willing 
to sail in her, he returned to England the same year.* 

In the following year be was given charge of the brig B eaver, a 
ship of 84 tons, and on the 2nd of May he sailed from the Thames. 
He examined Corbett's Inlet, which he found to terminate at the mouth Corbett's In
of a river navigable only for canoes. H e then turned southward and let explored. 

spent the winter at Churchill. 

In the following year he entered Chesterfield Inlet. H e left the brig Chesterfield 

in Lake's Harbour, while he went in the boat to the head of Baker Lake.1~k;i~L~ke 
Thence "he followed the course of the river, by land, until he found explored. 

it came from the northward, in which direction he traced it near thirty 
miles, when, being convinced that it must be the drain of some lake in 
that line, and not an outlet from the Doobaunt, he returned, being 
satisfied that his following it further could not lead to any useful dis-
covery. Had its course been from the westward, he would not have 
left it, he says, until he had seen its source."t 

In June, 1846, Dr. John Rae started with two boats from York Dr. Rae. 

Factory, for Repulse Bay. + On the 5th of July he left Churchill, 
and on the 13th passed the mouth of Chesterfield Inlet, having kept 
within sight of the shore through part of the distance. On his return 
in 1847 he passed the mouth of Chesterfield Inlet on August 18th, 
and on the 3lst reached Churchill. He was the first to give us 
any information about the character of the rocks along this coast, stat
ing that the shore as far north as Cape Esquimaux is low, beyond which 
it is "lined with bare prirnit.ive rocks." Specimens collected by him 
from Rankin's Inlet are described by Professor Tennant as hornblende
slate, mica-slate, chlorite-slate, talcose-slate, quartz with copper·pyrites, 
&c. 

In 1853, Dr. Rae, while on his expedition in search of Sir John 
Franklin, entered Chesterfield Inlet, and ascended the Quoich River, 
which empties intr> its north side, in the hope of being able to cross to 
Back or Great Fish River, but finding it too much obstructed by rapids, 
he turned back. No account of this journey has been seen by the writer. 

* History of Arctic Voyages, by John Barrow, 8 vo., London, 1818, pp. 345-348. 
t Observations on the Passage between tbe Atlantic and Pacific Oceans, by ·wm. 

Goldson. 4to., Portsea Town, 17()3, pp. 52-54. 
:t: Narrative of an Expedition to the Shores of the Arctic Sea, by John Rae, L on

don, 1850. 
3]' 
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Dr. R. Bell. In 1879 Dr. R. Bell, of this Survey, descended the lower portion of 

'Voh·erene 
Portage. 

Churchill River to the Bay. He <l.escribed the "Churchill quartzites,'' 
recorded the occurrence of some of the glacial strire, and concluded 
that the sea-level there is now lowering (land is rising) at the rate of 
seven feet in a century.* 

In 1884 Dr. Bell, while on board the Neptune, visited Marble 
Island, and in his report he has described the white quartzite of which 
the island is composed, and the mica-schists of Deadman's Island, at 
the mouth of the harbour. t 

From what was seen at Churchill and Marble Island, and from the 
examination of a number of specimens, collected on the coast by a friend, 
some clearly from loose masses, he gives a note on the geology of the 
west coast of Hudson Bay. He concludes that the shore from Seal 
River to E squimaux Point is underlain by "flat-lying limestones," 
and that "Huronian rocks prevail all along the north-west coast of 
Hudson Bay, from Esquimaux Point to Chesterfieldinlet." t 

DESCRIPTION OF ROUTES. 

A description of the shore of Lake Atbabasca, with the survey made 
of it in 1893, has already appeared in my Report on the Country 
between Lake Athabasca and the Churchill River.§ 

A short distance east of the mouth of vVolverene or Chipman River, 
on the north shore of Black Lake, there is a portage leading north·· 
ward to the hunting ground of the Chippewyan Indians. On the 
evening of the 7th July we camped on the beach at the beginning of 
the portage. Northward the country was entirely unknown to either 
ourselves or any of our men, and our only guide was a rude map of the 
route as far north as Daly Lake, obtained from an Indian during the 
preceding year. 

BLA CK LAKE TO HEIGII'l' OF LAND. 

The \Volverene portage is two miles and a quarter long, and rises 
in this distance 210 feet, the height of Black Lake being 1000 feet, and 
the level of the small lake at the north end of the portage 1210 feet 
above sea-level. The country through which the portage passes is 

*Report of Progress, Geol. Surv. Can., 1878-89, pp. 19-22 c. 
t R eport of Progress, Geol. Surv. Can., 1882-84, pp. 34-36 n n. 
+Annual R eport Geol. Sur. Can., Vol. I. (N.S.) 1885, pp. 18-20 D D. 

§Annual R eport, Geol. Surv. Can., vol. VIII. (N.S.) part D. 
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generally thickly wooded with small black spruce, Banksian pine, and 
larch. There are two or three sandy stretches, but for most of the way 
the land is composed of light-gray clay, doubtless a glacial wash 
deposited in the bottom of Hyper-Black Lake, the enlarged post-glacial 
representative of Black Lake. Through this clay rise morainic ridges 
of rough, irregular boulders. The following is a paced survf.y of the Portage route. 

port11ge. Two thousand paces equ11l one geographical mile :-

X 25° W. 300 paces. 

N. 25° W. 300 

X 10° W. 45 
N. ·15° W. 24 
N. 20° W. GO 
x 25° w. 150 

x 20° w. 267 

N. 25° W. 350 
N. 10° W. 170 
X. 30° W. 50 
N. G0° W . 90 

N . 35° W. 250 
X. 50° W. 45 
N. 5° E. 100 
N. 35° W. 200 

N . 25° W. 35 
N. 20° E. 100 
:N. 10° w. 200 
N. 20° W. 130 
N. 10° E. 410 

N. 30° E. 96 
N. 15° :K 400 

N. 5° W. 240 

4,012 

Over morainic hill seventy feet high, com
posed of small stones and boulders. 

Across a black spruce swamp and over a low 
ridge of brge irregular boulders. 

l Over a low ridge of sand and boulders, to an 
J old Indian camping ground. 

Throu~h swamp to ridge of thinly foliated 
highly biotitic, dark-gray gneiss, striking 
N. G0° E. and dipping N. 30° W. < 40°. 

Through swamp to a ridge of similar gneiss, 
wooded with Banksian pines . 

l Down a !(entle sandy sJope wooded with small 
f Banksian pines to a little weedy creek. 

Through swamp. 
lJp a hill of similar reddish gneiss striking as 

before. 
Through swmnp. 

1 Up a slope of red gneiss to the top of a sandy 
f hill, wooded with small Banksian pines 

Down sandy slope to the edge ot a little 
sanely terrace. 

Through swmnp. 
l Over a low hill of sand and boulders wooded 
f with spruce and larch. 

Through swamp. 
Over a dry sandy and mossy plain wooded 

with small spruce, to a brook. 
Open Banksian pine woods. 
Up the east side of the valley of a creek, over 

rising land studded with boulders, and 
woocll'd with spruce and birch. 

Over similar country to the south end of a 
small narrow lake lying among rocky 
wooded hills. 

Camp was pitched at the south end of this little l<lke, from which 11 
noisy, interrupted brook ran past our tents towards Black Lake, which 
lay glittering in the sun a few miles to the south. To the west is a 
rocky ridge 150 feet high, composed of a dark-gray highly hornblendic 
gneiss, varying to a coarse red augen-gneiss, which strikes N. 60° E ., 
and has an almost vertical dip. Glacial strim were seen on its summit 
trending S. 45° vV. The south-eastern side of the ridge is steep and 
thickly covered with boulders, imbedded in a matrix of fine red sand 
or silt, which supports a thick growth of small black spruce. 



38 F DOOBAUNT KAZAN AND FERGUSON RIVERS. 

Chain of small The little lake is clear and shallow, with a bottom of rude stones. 
lakes and por- I . f 1 d d d "d d 1 h lf ·1 1 tagPR. t is rom one to two rnn re yar s w1 e an near y a a m1 e ong. 

A creek flows into its northern end through boulders. The portage 
track at this end is 1000 yards long, and runs along the bottom of the 
valley on the east side of the creek. It is hard and dry, being generally 
over the fine light-gray silt. It ascends about forty-five feet and 
ends on the shore of another similar lake in a pleasant grove of spruce, 
where the turf descends to the edge of the water, and the bottom of the 
lake, close to shore, is of small rounded stones. This second lake is 
very similar to the last, is a mile long, but has a Jong arm extending 
towards the west. It appears to be moderately deep and has mossy 
banks, while wooded rocky hills descend into it from all sides. Here 
and there salient points project into the water. A little stream flows 
into its northern end, descending five feet from another lake. The 
canoes were carried over the boulders for seventy-five yards, from one 
lake to the other. The third lake is similar to the last, with high 
wooded shores, and rounded islands and points of hornblende-gneiss. 
After following its east shore, the portage leading from it waR found 
about the middle of its western side opposite some small islands. 

This portage is 450 yards long, with a rise of fifteen feet, through 
woods of small black spruce, birch and a few balsam poplars. It is 
in a valley, over light-gray till thickly studded with sub-angular 
boulders of reddish granite and gneiss. 

The fourth lake is a small shallow pond a third of a mile wide, 
with wooded shores. The fifth portage is fifty yards lot•g, across a 
narrow ridge underlain by a reddish-gray medium-grained garnetifer
ous hornblende-gneiss striking N. 60° E., a.nd with almost vertical dip. 
The path descends in all .fifteen feet to the fifth lake, a pond which is 
not more than 200 yards across. 

The landing at the sixth portage is beside a rocky cliff of reddish 
gray hornblende-biotite gneiss, with similar dip and strike to the last. 
The portage is 160 yards long, through spruce woods, across a swamp, 
and over moss-covered rock down to a lake. The rock is a reddish
gray, well foliated gneiss, striking N. 30° E., and dipping N. 60° W. 
< 70°. 

The sixth lake lies twenty feet below the last, and is nearly half 
a mile long. The seventh portage is 550 yards long, and like the 
others it is in a valley, over till holding irregular boulders of granite 
and gneiss, with hills of gneiss on each side. It has a descent of 
about fifteen feet to Chipman or vVolverene Lake. At the end of the 
portage nearest to Chipman Lake, the rock is a gray, well-foliated 
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biotite-gneiss, highly quartzose, striking N. 40° E., and dipping 
N. 50° W. < 65°. 

Chipman Lake is a very irregular body of water lying on the cour.,c 9hipman 

of Chipman River at an approximate elevation of 1210 feet above tl1c .uake. 

sea. The course followed by the Indians in their journeyings to and 
from the north, passes through this lake for four miles and a half, but 
we spent more than a day in the lake, and surveyed its shores for 
twenty-one miles, before we found the river flowing into it. 

The shores are unusually high and sparsely wooded. They consist 
for the most part of dark-gray or reddish hornblende-gneiss, striking 
N. 4.5° E., and with a dip approaching more or less closely to vertical. 
There are a number of islands. Some are high and rocky, others are 
long ridges of sand and boulders. At the north end of the lake is an 
even terrace of stratified sand, twenty-five feet above the present 
water-level, probably formed at the mouth of a stream when the Kee
watin glacier retired to the north. The river flows out of the south 
end of the lake as a swift stream 120 feet wide, and flows into its 
north-east side in a channel two feet deep between rocks thirty-five 
yards apart. 

The rock on the west side of the river, above Chipman Lake, consists R iver above 

of a fine-grained dark hornblende-granite, intimately folded in with a Z~:fe~:in 
red felspathic gneiss, without definite strike or dip. 

For six miles N . 40° E. from the lake, the river takes the form of 
a long lake, divided by a low sandy point, past which there is a 
swift current. In the middle of this lake are many high, rounded, 
rocky, wooded islands, composed of fine dark garnctiferous granite, in
terbanded with light-reddish gneiss, striking N. 40° E. and dipping P. 
50° vV. at an angle of 60°. The shores are also high, the rock rising 
in rounded bosses gives the skyline a rudely wavy contour. BoulderB 
and rock-fragments are thickly scattered in the low_places, and perched 
boulders were constantly to be seen on the high bare points. 

Above this lake the river flows for four miles from N. 25° W. Br
side it, in some places, is a low sandy flat scantily wooded with small 
Banksian pine9, while behind, or in places descending to the edge of the 
water, are dark craggy cliffs of hornblende-gneiss. Three rapids obstruct Three rapids · 

the upper portion of this reach, and past them portages were made, 
respectively 80, 1100 and 300 yards long. The middle portage is over 
very stony hills, having the appearance of a moraine tlrn.t blocked up 
the valley. The boulders are for the most part irregular and of local 
rock, and are imbeddecl in a gray rock-flour. At the foot of the 
uppel' portage is a good exposure of evenly foliated hornblende-gneiss 
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interstratified with thin layers of light-red felspathic gneiss, striking 
N . 20° E. and clipping N. 70° W. at an angle of 4.0°. Behind this 
portage is a, hill, 170 feet high, of dark-gray gneiss, the sides of which 
are covered with clayey and gravelly till mixed with boulders. 

At this rapid the river flows from Birch Lake, which is thirteen miles 
long and two miles in greatest width, lying N. 2!5° E., in the direction 
of the strike of the underlying and surrounding gneiss. The shores 
generally descend in wooded slopes, in some places steep, and in others 
broken by a sandy terrace from fifteen to twenty feet above the water. 

The river flows into the north end of Birch Lake in a heavy rapid 
with a descent of fifty feet, over a bed of thinly foliated light-gray 
hornblende-gneiss. Growing amc.ng the stones near the foot of the 
rapid is a grove of large white spruce. A portage half a mile long 
runs along the east bank of the river past this rapid, over a ridge of 
stony morainic hills composed chiefly of subangular masoes of gneiss. 
The north end of the portage opens on the shore of Selwyn Lake, just 
a.t the top of the rapid. 

Selwyn Lake. Selwyn Lake is fifty miles long in a di,rection N. 40° E. It lies at 
an elevation of 1340 feet above the sea, and the temperature of the 
water in the open lake on July 15th was 58° F. In its south-western 
portion it averages a mile in widt,h, but in its north-eastern extension 
it extends an unknown distance towards the east. As we have already 
seen, it is drained by Chipman River south-westward to Black Lake, 
but the Indians state that Porcupine River, which empties into Stone 
River above Black Lake, also takes its rise in this lake. 

The shores and islands are usually composed of boulders or bouldery 
till. The surrounding surface rises and falls in rather gentle undula
tions, with here ::tnd there a higher elongated hill or drumlin. Occa
sionally low cliff;; of brown peat overhang the water. Many of 
the islands are drumlins, or low elongated ridges of till and boulders, 
while a few are of '~aterworn sand and gravel and are evidently kames , 
or eskers. 

In the south-western arm of the lake there are comparatively few 
rock-exposures, those seen being chiefly composed of coarse white 
massive granite. At a point about the middle of the west side of the 
lake, the rock is a yellowish-gray highly garnetiferous micaceous gneiss, 
striking N . 55° E., and clipping N. 35° W. at an angle of 25°. It is 
cut by a vein of coarse white pegrnatitic granite, containing large 
crystals of white and black mica. Towards the bottom of the north
western bay are sandy terraces, associated with hills of boulders. At 
the northern end of the la.ke the shores are generally more rocky than 
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farther south, and its north-western arm is flanked by hills of gneiss 
from 200 to 300 feet in height. 

The country is more or less generally wooded with small black spruce, 
but on some of the sandy tracts are orchard-like groves of birch. 

HEIGHT-OF-LAND. 

The height-of-land is a belt of low stony moi-ainic hills, lying in a 
rather wide valley between rocky ridges several hundred feet in height. 
It is a mile and a quarter wide, extending from the shore of Selwyn 
Lake to a shallow bay at the southern end of Daly Lake. A good dry 
portage, 2400 yards long, runs through small spruce, from one lake to 
the other. 

DALY LAKE. 

Daly Lake lies just north of the height-of-land separating the waters General char
f!owing to Lake Athabasca, and thence to the Arctic Ocean, and those acter. 

flowing to Hudson Bay. It has an elevation of 1290 feet above the 
sea, or fifty feet less than Selwyn Lake. The temperature of the 
water in the open lake on July 2lst was 58° F. It consists of two 
portions respectively twenty-three and thirty miles long, lying north-
east and south-west, joined by a transverse portion six miles long. At 
the south end of the lake high hills of gneiss rise on both sides. These 
soon draw apart or decline, and the banks become low and strewn with 
boulders. The few hills that remain are composed of till and boulders. 
Theri long low sandy points project from the shore, extending into a 
dmin of sandy islands. 

A large island, ten miles from the south-west end of the lake, is Large island. 

composed of light-green massive and sheared diorite, in which the horn-
blende is largely altered to chlorite; while some of the points to the 
south of it are composed of reel and green hornblende-gneiss, with a 
general easterly strike. 

Eight miles north of the above large island we crossed a neck of land Peninsula. 

on a portage 500 yards in length, apparently at the base of a long 
peninsula extending from the western shore. The portage is over a 
gentle hill of clay and boulders, rising to a height of twenty feet above 
the lake. To the east is a rugged rocky hill, while to the west the land 
rises with a light slope. 

A mile north of this portage is a Jong point, near which is a moder
ately well foliated light-gray, highly garnetiferous gneiss, striking N. 
20° W., and with nearly vertical dip. The surrounding country is char
a.cterized by low drumlim, or ridges of till and boulders. The point is of 
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boulders, and from it an open sandy ridge, or esker, extends S. 38° W., 
winding slightly, and gradually rising over some rocky hills seventy 
feet above this lake. On the side of this ridge some small dwarfed 
aspens ( Populus treinuloides) grow, marking the extreme northern 
limit of the tree in this vicin ity. 

A point four miles to the west, on the north shore, i~ composed of 
biotite-gneiss striking N. 30° E., and dipping S. 60° E., at an angle of 
45°. Its summit and eastern slope are well rounded, while its western 
side is much more broken. On the weathereu surface are some rough 
grooves, probably glacial, trending S. 80° \V., while in a slight depres· 
sion is a beautifully polished surface with minute glacial strire trending 
S. 60° W. 

From this point northward the east shore is generally low and strewn 
with angular fragments of rock. A point in latitude 60° 39' 30", is 
composed of biotite-gneiss, jmit behind which is a knoll of a compact 
medium grained greenstone (diabase 'I), cut by many anastomosing 
veins of white granite which cut the greenstone into large eye-like 
masses or eYen give it the appearance of a conglomerate. The surface 
is generally rough and weathered, but some quartz vl;'ins have preserved 
their fine polish, and show many distinct parallel glacial strire trending 
S. 85° W . 

Eight miles further towards the north-east, is the bare rounded point 
of an island of reddish, white-weathering, massive granite, containing 
irregular inclusions of gray foliated gneiss. Its surface is smooth and 
polished, and is m11rked with glacial strire and small grooves trending 
S. 70° W. The eastern side of the hill, facing the direction from which 
the glacier moved, is rounded, while the west, or lee side is rough and 
broken. In depressions protected from the eastern glacier, five occur
rences were found of distinct older glacial strire trending S. 25° W. 
Two miles and a-half further east, the rock is a reddish biotite-gneiss, 
containing large phenocrysts of orthoclase, striking N. 15° E., and dip
ping N . 75° W., at an angle of 60°. For the remaining thirteen miles, 
to the bottom of the lake, the rock, wherever seen, was a gray biotite 
gneiss, with a general northerly strike, n,nd its surface was everywhere 
strongly marked by glacial strire trending S. 70° to 75° \V. 

Low shores. The shores are generally low, and are strewn with loose angular masses 
of rock. These stones did not seem to be anywhere piled in definite 
boulder-walls. The nearest approach to boulder-walls was at some of 
the points, where an unassorted mRss of clay and boulders had been 
shoved up to a height of two or three feet. Points or bars of gravel 
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or sand of any considerable size are also conspicuously absent, and thP 
whole shore is new, and but little modified by either wave or ice actio11. 

Around the shore of Daly Lake, and extending northward to the Tundras o~ 

l 1. · f h l d l · mossy plams. nort 1ern 1m1t o t e wooc e country, are more or ess extens1 ve mossy 
or tundra areas, usually on gentle slopes that extend from the wood~ 

·down to the edge of the water. Seen from a distance, thE>se have the 
appearance of open green meadows. On closer inspection the surface is 
found to be even, moderately dry and firm, and to be covered with a 
growth of a light green papery lichen, probably a species of Peltagera, 
cranberry, trailing raspberry, Indian tea (Lediim palustre), &c. Be
neath the surface is a thickness of eight or ten feet or more of moss, 
apparently some of the forms of Sphagnum cymbilium or acutifoliwn, 
which is quite dead. In July, at a depth of a foot, the moss was 
found to be frozen, or rather imbedded in a solid mass of ice. On the 
upper side of the slope was a scattered grove of spruce and larch, over
shadowing a wet mossy swamp, in which the Sphagnum was in full 
growth, while on its lower side the mossy slope usually ended on the 
shore of the lake in a vertical or overhanging cliff of peat, from which 
masses of pe:i.t were falling on the sandy beach. Several of these cliffs 
were closely examined, and when the thin outer portion of unfrozen 
moss was cleared away they were found to consist of a wall of frozen 
moss, through which were many streaks of clear ice. 

These gently-sloping mossy plains would seemed to have been formed :vt:ocle of for

somewhat in the following manner. The drainage from the higher mation. 

land accumulated at the bases of the hills on soil which was either 
impervious in itself or was rendered impervious by being permanently 
frozen. :J\<Ioss, small spruce and larch, began to grow on this wet 
ground, and each winter the moss froze to the bottom, thawing again 
with the return of summer. It increased in thickness year by year, until 
it had reached such a depth that the lower part remained permanently 
frozen, the heat of the summer not being sufficient to thaw it. Many 
of the swamps in the more northern parts of Canada would seem to be 
thus permanently frozen, but every summer they thaw to a sufficient 
depth to permit of the continuous growth of the upper layer of moss 
and the overshadowing forest of stunted conifers. But in this region 
the summer heat is not sufficient to thaw the moss to such a depth as to 
allow trees to grow over the frozen substratum. The trees therefore 
die, and the moss, having t.he ice close beneath it and deprived of its 
overshadowing screen of trees, also dies, and the surface of this dead 
and dry peat bog soon becomes covered with such small plants as the 
country will produce. 
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During the summer, the water continues to drain from the higher 
lands, but is retained along the upper side of the frozen mossy plain. 
Here the mossy swamp is still growing, and is constantly but 
slowly adding to the upper ~ide of the slope and thus increasing 
its area. This growth in area does not, however, go on indefinitely. 
The frozen mass seems to descend slowly, like a glacier. At the foot 
of the slope, in most places, is a cliff of peat which is constantly 
breaking away, and is kept in its place on the lake shore or river bank 
only by the gradual descent of the moss and ice from the higher ground 
behind. 

In some few places these mossy plains cover level, or almost level, 
tracts of country. These level bogs have been formed very much in 
the same way as those on the !:!lopes, by the gradual thickening of the 
moss and retirement of the line of living mossy swamp to a narrow 
strip on the edge of the bog. The masses of clear ice that were seen 
in the faces of the cliffs of frozen moss have been formed in the living 
swamps as frozen pools, or in the dead bog as little frozen streams 
over which the moss has gradually closed. 

Possibly the explanation here given for the formation of these 
"tundras " may also apply to many of those in Alaska and Northern 
Siberia. 

TELZOA RrvER. 

Telzoa River flows from Daly Lake in two channels, the more easterly 
and smaller of which was the one followed. After a course of two miles 
and a half it opens into a small irregular lake, with low sandy or stony 
shores, the underlying gneiss showing at but few places. At the bot
tom of the most north-easterly bay of this little lake is an esker ex
tending N. 77° ·E. an unknown distance. It is from forty to seventy 
feet high, and is composed of sand and gravel. In many places it is 
divided, and a small lake may lie in the hollow between its .two por
tiom. Looking from the s.urumit of the esker, the country may be seen 
to be low and sandy, with many irregular lakes lying in the shallow 
depressions, and with the intervening land thinly wooded with small 
black spruce. 

From the north-western side of the little lake, the river flows as a 
rapid stream 250 yards wide. with an even bed of boulders, but so shal
low that on the 24th of July there was not water enough for the ca1;oes. 
On the south-west side of the rapid is a level mossy plain extending 
back to some low hills a mile or more to the south, a cliff of moss and 
ice eight feet high forming the south-west bank of the river, the chan
nel having here no other confining wall. On the north-east side of 
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the stream is a wide, mossy flat, or gentle slope, the lower part of which 
is underlain by an irregular mass of rounded transported boulders. 
The surface is wet, and the moss is growing, thus differing from the 
"fossil" swamp on the opposite bank. 

Groves of stunted black spruce occur here and there the trees beincr Stunted 
' b spruce and 

from six to :fifteen feet high, and usually much expanded at the base. larch. 

Larches are scattered through the spruce, being much the tallest and 
largest trees in the groves. Their trunks, from eight to ten inches in 
diameter, are all spirally twisted in the grain. 

Under one of the groves is a rounded boss of green and red horn
blende-gneiss, striking N. 30° E. and dipping N. 60° W. at an angle 
of 70°. 

Below these rapids is another small litke, with low unwoocled grassy 
shores an :l occasional sandy beaches, below which again is a long 
crooked rapid with a descent of about twelve feet, where the stream is 
crossed by a ridge of light-gray biotite-gneiss, striking S. 85° E. and 
dipping N . 5° E. at an angle of 70°. At the foot of the rapid is a 
little stretch of quiet water. For five miles below this quiet water the 
river is very rapid. The banks are everywhere low and grassy, and 
the country is flat and sandy or boggy, hills being rarely seen, and 
the underlying roP-k being nowhere exposed. 

The river next opens into an oval lake three miles long, below which is 
a long rapid terminating in a swift chute over a rocky barrier, the total 
descent being about twenty feet. At the foot of the rapid is another 
small irregular lake, lying among rounded rnorainic hills of till and 
boulders. A long point, extending into the western side of this lake, 
is composed of biotite-gnciss, striking N. ::!0° W. and dipping N. 70° E. 
at an angle of 60°. The surface is rounded towards the east, and 
broken towards the west, but no glacial markings could be detected. 

Three miles and a half farther north, on a long low point of similar Ilinde Lake. 

gneiss in another lake, the surface is well rounded and shows strong 
glacial grooves trending S. 80° ·w. For this lake the name Hinde Lake 
is here proposed, after Dr. George Jennings Hinde. 

Near the north-west shore of Hinde Lake, Red Hill rises to a height Red l lill. 

of 120 feet, forming the most conspicuous elevation in this part of the 
country. It is the termination of a long esker, and is composed chiefly of 
small, somewhat angular pebbles, of red granite, mixed with which are 
larger rounded pebbles, cobbles and boulders. Several large angular 
boulders, or blocks of gneiss, are lying half buried in the summit. Its 
general trend is N. 70° E. It rises more or less gradually from the 
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east-north-east in a series of parallel elongated overlapping hills, be
tween which are deep depressions without outlet Low sandy ridges 
also skirt the sides of the higher ridges. 

Towards the west-south-west, the esker terminates in two terraces, 
one above the other, of well-rounded gravel, the faces of which are as 
steep as the gravel will lie. The brow of the upper terrace looks 
~is if the coarse gravel forming it had been dropped there but yesterday, 
for it is very loose, and does not seem to have been disturbed at all 
by atmospheric agencies since the terrace was formed. 

Red Hill would, therefore, seem to have been formed at the mouth 
of a glacial river, at the very face of the Keewatin Glacier, when the 
foot of the glacier was bounded by a shallow lake into which the river 
discharged its sediment. From the eastern end of Red Hill, the esker, 
here somewhat lower, extends as a long sand-ridge along the north
west shore of Hinde Lake, reaching the river a short distance below 
Ptarmigan Rapid, and afterwards extending an unknown distance 
into the country to the east, marking the line of the old glacial river, 
wooded with white spruce up to forty feet or more in height, which 
was the first good timber seen north of Black Lake. One fine even 
trunk, on Red Hill, measured five feet six inches in circumference two 
feet above the but. The surrounding low country is covered with 
moss or grass, or is wooded with small black spruce. 

Ptarmigan Rapid is a long swift chute at the outlet of Hinde Lake, 
uown which the canoes were run one at a time, for but one of our 
steersmen was capable of handling a canoe successfully in such rough 
rapid water. Beside the rapid the rock is a well-foliated yellowish
gray garnetiferous gneiss, containing, in places, a considerable quantity 
of magnetite. H ere, on the 26th of July, among some small willows, 
ptarmigan were seen for the first time, hence the aboYe name for the 
~-apid. 

Below the gap where the river cuts through the Red Hill esker, the 
stream enters a region of typical drumlins, or elongated-oval, hogs
back hills parallel to the esker, from twenty to fifty feet high, and 
composed of reddish-gray till and boulders. 

Ten miles below Ptarmigan Rapid, measured in a straight line, the 
river cuts through another esker, trending S. 60° vV. and N. 60° E. It 
can be traced by the eye for a considerable distance, rising over the 
hills and descending into the depressions, being rendered very con
spicuous by its covering of tall white spruce. 

A short distance south of this esker is a wide ridge of boulders of 
granite, gneiss, &c., imbedded in a matrix of gray pebbly clay. The 



<:1<:01.n<:H'.\ L St·un:\· OF C.\:\.\ll.\. Vo1.. JX., P .\HT F, P1.,\ TE nt. 

,Ju ly :?f>. lR!l~. 

' l ' l •:LZOA~ H I VEH}~HJ<;LOWQl"L\.Rn.lJ(:A)[*l Al'lD . 
.IO:skel' in ll ll' rlistanC<'. 

.I . H. Trn u1o: 1. 1 .. - l'hoto. Ang'. 14, JK! l3. 

S:\0\\' ():;\ 'l'JU·: S ILOHE UJ<' D OOH. \ l::\T LA K E. 
At thl' foot nf a cliff of C.i11 1\il' !a11 Conglu 111 l' r:ttl•. 





fYRRE\.l. J TELZOA lUVER. 47 F 

ridge, which is eighty feet high, is prolonged into two ridges in a 
direction S. 20° E. It undoubtedly forms part of the moraine that 
extends north-westward of the esker for se ,·eral miles, the general 
trend of the morainic hills being transverse to the direction of the esker. 
Just below the esker, the river flows in a heavy rapid between these 
morainic hills, and the sides of the channel are formed of walls of 
angular fragments of rock, piled up and shoved back by the ice of the 
spring. 

At the foot of the rapid the river opens into a lake twenty-one Boyd Lake. 

miles long and of undetermined width, here called Boyd Lake, in 
memory of the late Honourable John Boyd, Lieutenant-Governor of 
New Brunswick. 

The moraine extends northward into Boyd Lake, forming a number 
of low stony islands and shallow stony shores which are very difficult 
to approach with a canoe. The stones are for the most part angular, 
and seem to be all of Laurcntian granite and gneiss. Another esker 
crosses the lake through this moraine, forming a chain of sandy islands 
among the stony ones, n.nd extending in a long sandy ridge on both 
sides of the lake. 

\Ve had now reached the northern edge of the forest, and hence Northern edge 

f d t . b 1 . . . 1 f f tt d of forest. orwar any im er seen on t ns nver was in t rn orm o sea ere 
and often widely separated groves. Wit.h the disappearance of this 
stunted forest, mossy plains and bogs also almost entirely disappeared, 
and they were nowhere found to extend beyond the extreme northern 
limit of trees. 

The shores of the southern portion of Boyd Lake rise in long Shores of 

slopes to heights of from a hundred to a hundred and fifty feet, and Boyd Lake. 

the beach is composed largely of more or less angular fragments of rock. 
F urther north the shores rise to low elevations or stony hills, with a 
matrix of gray pebbly clay. I slands are numerous, and are composed 
largely of boulders, more or less rounded, usually arranged in ridges 
paraliel to the long axis of the lake. The boulders are of whitish or 
red granite, or grny or red gneiss, but among them was found one 
pebble of stratified P!1lmozoic limestone. 

No rock in place was seen around the lake, or for some distance No rock seen. 

north or south of it, but doubtless the country is underlain by Lauren-
tian rocks. 

Two miles below Boyd Lake, camp was pitched on the Barren Lands Camp on 

for the first time, and we were obliged to search the shores for pieces Barren Lands. 

of drift-wood for fuel. Among the boulders at this camp were a few 
small ones of white quartzite and fine red and white unaltered sand-
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stone. For seven miles below Boyd Lake, measured in a straight line, 
the river winds around hills of boulders, with a rapid at every bend, 
and then, in the bottom of the valley, is the first exposure of rock seen 
for many miles. It consists of a red, well-foliated hornblende-biotite
gneiss, striking N. 47° E., and dipping N . 43° W. at an angle of 25°. 
The surface is well smoothed and strongly scored with p;i,rallel glacial 
grooves trending S. 5° E., the direction of motion being clearly indicated 
by the rounded northern and broken southern surfaces, the latter 
pointing up the river. 

Three miles and a half further clown the stream, through a low
lying count1·y, diversified by little hills of sand, boulders and broken 
rock, is another exposure of the underlying rock, consisting of a gray 
evenly foliated hornblende-gneiss, striking N. 20° W., and with almost 
vertical dip. Its surface is smooth, and well marked with glacial 
grooves trending s. 80° w. 

A few small groves of black and white spruce and larch grow 
beside the river in this vicinity. 

For the next five miles the river flows in devious channels, 
usually with a swift current, at one place breaking into a swift rapid, 
down which it was necessary to run the cauoes one at a time. The 
banks are gently rounded stony slopes, partly green with grass and 
mo~s. 

Barlow Lake. In north latitude 61 ° 53' the river enters Barlow Lake, so called in 
memory of Mr. Scott Barlow, formerly chief draughtsman to the 
Geological Survey of Canada. It seems to be shallow, is sixteen miles 
long, from two to four miles wide, and, like most of the other lakes on 
this river, is dotted with islands. On one of the islands, five miles 
from the south end of the lake, is a low rounded boss of coarse white 
hiotite-granite. Its surface is well smoothed, and shows strong glacial 
grooves running S. 50° W. Two miles further north, on some other 
islandR, are ridges of boulders extending southward from highest points 
at their northern ends. 

Stony hills. The country around the southern portion of the lake is a gently un-
dulating prairie, while farther north a marshy border extends along 
the western shore stretching back to a ridge of stony hills from 100 to 
200 feet in height. One of these hills near the nort,h end of the lake, 
was found to be 130 feet high, and to trend S. 60° W. Its sides and 
summit are covered with sub-angular boulders, often very large, some
times imbedcled in a reclclish-gray clay, but sometimes tumbled together 
without any matrix. They are chiefly of reddish gneiss, coarse red 
porphyritic granite and white granite, but some are of green diabase 
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and red quartz-porphyry. From the top of the ·hill several other 
similar ridges, some probably from 200 to 300 feet high, were seen, 
and between the ridges, stretching away to the north, are extensive 
low green plains, covered with grass or moss. The hills are probably 
part of a moraine of the Keewatin glacier which, in its latest stages, 
here flowed from the east. 

At the outlet of Barlow Lake is a heavy rapid, with a descent of Rapid at out
about twelve feet, on each side of which are banks of large boulders of let of lake. 

red gneiss. On a flat composed of these boulders, on the north-west 
side of the river, is a small grove of large white spruce trees. At the 
foot of the heaviest part of the rapid is a bos of coarse red pegmatitic 
granite, rounded on its eastern, and broken on its western side. Below 
this rapid a low country was entered, where the river flows with a 
current of from four to five miles an hour, in a well defined channel a 
hundred yards wide, with rounded grassy banks ten feet high, of a 
compact yellowish-gray clayey till with rounded boulders. Boulders 
are also piled around the points, ha.ving been pushed into an even 
wall by the ice. 

Four miles below Barlow Lake, the river enters the south end of Oarey;Lake. 

Carey Lake, so ca.lled in honour of the Rev. Dr. Carey, of St. John, 
N.B. 

After paddling up the lake for five miles, directing our course to
wards a high point with a large boulder on its summit, afterwards 
called Cairn Point, we saw an immense herd of caribou (Rangifer Green- Barren

landici~s), moving along the east shore. We at once paddled towards grm
00
md 

ca.ri u. 
the land, and found the deer standing on low wet grassy land near the 
water, at the foot of a long stony slope 

It was now nearly six weeks since we had left our last base of 
supplies at Fort Chippewyan, and our provisions were rapidly diminish
ing, so tha.t the question of how to add to our stock had begun to be 
a serious one, if we were to continue ou1· journey into the wilderness. 
Here were deer in abundance, and near at hand was a grove of 
small black spruce and tamarack, which would furnish fuel to smoke 
and dry as much meat as we could carry. 

The following extract from my daily journal, with the photographs 
in front of the report, will give a fairly clear idea of the number of 
deer seen:-

"July 30.-Yesterday was the first clear warm day that we had had 
for a long time, but to-day is also clear and warm, with a gentle breeze 
blowing from the west. We spent the day skinning and cutting up 
the fattest of the bucks that we had killed yesterday. Our camp is a 

4 
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hundred yards from the lake, near the edge of a bog, with a scattered 
grove of larch and small black spruce just .behind us. All day the 
caribou have been around us in vast numbers, many thousands being 
collected together in single herds. One herd collected on the hill behind 
our camp, and another remained for hours in the wet bog on the point 
in front of us. The little fawns were running about everywhere, often 
coming up to within a yard or two of us, uttering their sharp grunts as 
they stood and looked up at us, or as they turned and ran back to the 
does. About noon a large herd had collected on the sides and summit 
of the hill behind us. T>lking the small hand-camera with which we were 
supplied, we walked quietly among them. As we approached to within 
a few yards of the dense herd, it opened to let us in and then formed 
a circle around us, so that we were able to stand for a couple of hours 
and watch the deer as they stood in the light breeze, or rubbed slowly 
past each other to keep off the black flies. The bucks, with their 
beautiful branching antlers, kept well to the background. We obtained 
a number of photographs, which show the animals in many positions. 
Later in the afternoon a herd of bucks trotted up to us, and stood at 
about forty yards distance. This was a most beautiful sight, for their 
horns are now full grown, though still soft at the tips, but unfortun
ately we had not the camera with us. We did not shoot any to-day. 

"July 31.-To-day was again beautifully warm, with a breeze from 
the south, but we had a squall and heaYy shower towards evening. 
\Ve have been drying meat to-clay. The work is very tedious and 
slow, but it is hardly likely that we shall have such another oppor
tunity, with n.bundance of meat, wood, and fine warm weather com
bined. The deer did not come to this part of the shore to-day, but 
great numbers are over at Cairn Point. Ptarmigan are very plentiful 
in the vicinity. 

"The hills are underlain by a coarse gray biotite-granite, which 
appears on a few of the higher points, but the slopes are thickly 
scattered with loose boulders of the same or similar rock, imbedded in 
a matrix of gray cla.y. 

"A peculiar feature of the gentle slopes here (and throughout the 
Barren Lands generally) is the great number of little clay terraces, 
often somewhat circular, and from one to five or six yards in diameter, 
the clay being often studded with small stones and pebbles, and some
times there is a cluster of larger stones in the middle. They are quite 
level, and usually have a little raised ring of grass around their rims. 
These little clay flats or discs may occur on hillsides, otherwise liter
ally covered with boulders, or they may compose the greater part of 
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more gentle slopes. In wet weather they are covered with shallow 
pools of water. The mode of their formation is not very apparent, but 
it is probably by a sliding of the upper clay over the frozen subsoil. 

"A meridian observation of t he sun to-dg,y gave us a latitude 
62° 9' 24". 

"August lst.-\Ve are still obliged to remain in camp for the pur
pose of drying the meat we have on hand. The weather continues 
warm and dry, though mosquitoes are very troublesome. 

"Immediately after dinner we went over to the point two miles Cairn Point. 

north-west of camp. The point is a long sloping ridge 150 feet high, 
trending N. 75° E. Its sides and summit are scattered with boulders, 
chiefly of red granite, and on its very crest is a huge boulder of coarse 
red porphyritic granite nine feet high. On top of this boulder we 
erected a cairn, under which we put a bottle with a short record of 
our trip, and a map of our course so far, so that, should any mishap 
befall the party in the country farther north, our friends may learn of 
our safe arrival here. Over the cairn we planted a small UnionJack. 

"Although the surface of the hill is composed largely of boulders 
imbeddecl in a yellow sandy till, I found one outcrop of coarse red 
granite containing large crystals of pyrite. The surface of the granite 
showed distinct glacial strim trending S. 85° W . 

"No caribou have come near our camp to-driy, but we >;aw a few 
when over on the point. 

"Aug. 2nd.-The morning was gloomy, but the sun came out fo1· a 
little while, so that we could pack our dried meat in bales, and by nine 
o'clock we were off." 

Temperature of the water in the open lake 54 ° F. 

Two miles north-east of Cairn Point is a shallow strait, with stiff 
current, connecting wider expansions of .the lfl.ke. Foi· four miles 
beyond this strait the north-east shore is marshy or grassy, and then, 

• near the mouth of a small brook, it is broken by morainic boulder Morainic 

ridges a hundred feet in height, the Pdge of the grassy plain and the ridge,. 

foot of the hills meeting in a fairly well-defined line running S. 85° E. 
The individual boulder-ridges lie in parallel lines extending S. 75° \Y. 
A few exposures of rock on the sides of the ridges show that some 
of them have cores of red granite similar to that of Cairn Hill. 

At the mouth of the brook is a small grassy glade, wooded with Larg£> "pruce. 

white sprnce, one tree of which was fifty feet high and thirty inches in 
diameter, two feet above the butt. lJ nder the trees were ferns, rasp-
berry bushes, etc., the last that we were destined to see that summer. 

4~ 
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East of this brook is a hill of bare, red, whitish-weathering 
granite, the first hill of bare unbroken rock that we had seen for a 
long time. On its south side are several points on which boulders 
have been piled by the ice in walls from eight to ten feet high, the 
bases of the boulder-walls being beneath the water. Opposite to it, 
on the east ~hore, is a low point of red hornblende-gneiss, the surface 
of which is well scored by glaci~tl grooves trending \V. On the 
northern shore, the whole country is one great stretch of angular 
fragments of coarse red granite broken from the underlying rock, 
between which there is very seldom any matrix of clay, sand or 
pebbles. 

At the foot of Carey Lake i .~ a rounded hill, ninety feet high, of 
coarse red granite, the summit of which is smoothed, and strongly 
marked by glacial grooves trPnding S. 20° E., while any vertical sur
faces facing W .S.W. and trending S.S.E. are polished and fluted. The 
northern side of the hill is rounded, ·while the southern side is rough 
and broken. There is also another later set of grooves and strire, 
showing well on the higher polished points, and trending S. 80° W. , 
parallel to most of the others seen on this part of the river ; but they 
have not affected the general shape of this rocky hill to the same 
extent as the earlier strire. 

Below Carey Lake is a heavy rapid three miles long with a descent 
of about fifty-five feet, the upper portion of which is divided by a low 
stony island. On the west bank, opposite the foot of the island, is a 
low hill of coarse augen-gneiss striking N. 40° E. Below the rapid 
the river continues to flow in a north-easterly direction for· several 
miles, with stony grassy slopes to the south-east, while to the north
west is a glaciated rocky shore, underlain by a rather fine-grained 
greenish red-weathering epidotic hornblende-gneiss, striking N. 5° E. 
but strongly jointed S. 70° E. Its surface is well marked with glacial 
strire running S. 85° W. 

'rhe red-weathered gneiss extends to a point eight miles below Carey 
Lake, where, at a hill ninety feet high, it is replaced by a massive dark 
greenish-gray medium-grained diorite, containing large crystals of 
plagi.oclase, a small amount of quartz, a large quanLity of pyrite and a 
small amount of sphene. It is cut by several thick veins of white 
quartz and red rather fine pegmatite. The general surface and sum
mit is covered wit h glacial grooves and strire trending S. 87° W., but 
some lee surfaces near t he summit show strong glacial grooves running 
sout h, and a beaut ifully polished surface of quartz was covered wit h 
fine strire running in the same direction. 
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The diorite continues along the north-west shore for two miles, 
while the opposite south-east shore is also high, and the hills seemed to 
have cores of the same rock, but their sides are sloping and covered 
with verdure. 

At the next rapid, the diorite is replaced by a medium-grained red Biotite-gneiss 

biotite-gneis8, This gneiss continues to form the shore for two miles, to 
a point, where it strikes N. 70° E. and dips . S. 20° E. at an angle 
of 40°. 

North of this point the river opens into Markham Lake, so i\Iarkham 

called after Admiral A. H . Markham, the well-known Arctic explorer, Lake. 

who has al ways taken such a liYely interest in any explorations in 
Hudson Bay and the adjoining country. 

The ~outhern portion of its west shore, along which we coasted, is 
low and grassy, being at first sandy and afterwards strewn with 
boulders. Jt then becomes rocky, rising to low bare hills of dark
gray highly hornblendic gneiss, striking in an east-north-easterly direc
tion, and dipping south-south-east at an angle of 15°, cut by many 
both wide and narrow anastomosing veins of white pegmatitic granite. 
The surface is scored by glacial groove;; trending S. 85° vV. 

Continuing northward, the points are low, and are composed of similar 
hornblende-gneiss, cut by granite veins, but at some distance back the 
country rises to high bare i·ounded rocky hills, trenched by deep gorges, 
in somA of which the snow of the previous winter was still lying. The 
east shore is an even grassy slope, without boulders, descending to a 
sanely beach. 

X ear the outlet of the lake, on its west shore, is a rounded hill 115 
feet high, the summit of which is composed of rather coarse gneiss, 
with very irregular strike, while on a point near the water's edge is a 
finely foliated light greenish-gray biotite-granite-gneiss, the biotite, 
which is in small amount, being largely altered to chlorite. 

The river flowing from Markham Lake is wide, and occasionally 
rather shallow, with a swift current. After a course of a mile and 
a half, it empties into the south-east side of Nicholson Lake, so ::\'icholson 

called in honour of Professor H. A. Nicholson, formerly professor of Lake. 

Natural History in Toronto University, and now of the University of 
Aberdeen. The shores of this lake seemed to be almost everywhere 
sloping and grassy, though at its south end are several small groves 
of spruce and larch, and a few dead trunks are standing on the western 
shore. On a large island near the midtlle of the lake is a sandy ridge 
about 200 feet high, with steeply sloping grassy sides, without boulders 
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It is possible that this ridge is a karne, associated with one of the 
terminal moraines of the Ke_ewatin glacier. 

North-west of this large island are some smaller ones with steep 
walls of boulders piled up ten feet high around them. ·while paddling 
through these islands we were struck by the appearance of a small 
white island standing out distinctly among the surrounding reddish 

Cambro-1-\ilur· ones. This island sho~s at it.s south end a low outcrop, extending for 
ian outlier. 

120 yards behind the beach, of fine and, even grained well-bedded 

Fossils. 

Cambro-Silurian (Trenton) limestone, striking south and dipping west 
at an angle of 20°. The lower beds are somewhat more argillaceous, 
and many fra.gments of a limestone conglomerate were lying about, 
but the parent bed of the conglomerate was not seen. 

Fossils were scarce and rather ditlicult to extract, but Mr. L. )1. 

Lambe, of this Suney, has kindly furnished the following notes on the 
few that were collected. 

" Colmnnaria alveolata, Gold£. Three highly silicified specimens, 
and some fragments, with the structure of the corallites as seen in 
natural transverse sections well preserved. A comparison of the 
specimens with the type of this species as figured by Goldfuss in the 
Petrefacta Germanice, pl. xxiv., figs. 7a, b, c, leaves no doubt as to the 
identity of the Nicholson Lake fossil. 

"St1·eptelasma 1·usticum, Bill. A poorly preserved specimen and 
two fragments, in which the structure is obscured by concretionary 
silicificatiou. This coral is, on account of its poor state of preservation, 
referred with some hesitation to Billings's species, considered by its 
author as typical of the Hudson River group. 

"Calapcecia Canadensis, Bill. One silicified speciruen, of irregular 
shape, measuring about four and a half inches at its greatest breadth, 
and about an inch and a quarter in thickness; it is a portion of what 
was evidently a much larger mass. The numerous pores are shown 
well in longitudinal sections and the tabulre are normal in shape and 
disposition, as is also the irregular tabulate structure between the 
corallites. 

" 01·this testudinaria, Dalman. Two small single valves, a dor. al 
and a ventral, with rather strong plications ; the larger of the two is 
7 · 5 mm. high, and 8 · 5 mm. broad." 

This interesting exposurn, only a few acres in extent, is doubtless an 
outlier of the Arctic Palreozoic basin. It was the only Palreozoic 
limestone seen north of the tributaries of the Saskatchewan River dur
ing the summer of 1893, but prolJably the same or similar bed occur 
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in the vicinity or further north, for limestone boulders were frequently 
found scattered among those of granite and gneiss. 

From the north end of Nicholson Lake, the river flows north ward for Heavy rapid. 

two miles and a half down a heavy rapid, with a descent of about 
forty feet, towards the bottom of which the bank is formed by abrupt 
cliffs of reddish sandy till filled with boulders, and steep walls of red-
di•;h-gray horizontally foliated gneiss. ~ear the foot of the rapid the 
stream turns eastward, and for about six miles flows in the bottom of 
a valley from 150 to 200 feet deep, the banks being composed of hori-
zontal reddish-gray gneiss, while several narrow esker-like ridges of 
sand and boulders run down the vrilley parallel to the sides. On the 
steep hillsides were some small groves of white spruce, the last that we 
were to see that summer, while the little patches of snow here and 
there in every direction would have kept us reminded that we had 
reached a sub-arctic climate, if the almost constant cold rain and wind 
had not made us thoroughly alive to the fact. On the hillsides Arctic 
hares were seen for the first time. 

The river then becomes more diffuse and irregular, and after flow
ing for several miles, breaks up into a number of channels, just as it 
enters an oblong lake. This lake lies north-and-south, and is four and Small lake. 

a half miles long. The temperature of its water on August 5th, was 
4 7° F. At its south end the shores are moderately high, but they 
gradually decline towards the north, unti l at its north end is an exten-
sive level green phin with no hills in sight. The points on the west 
shore are composed of reddish-gray gneiss. At one point this gneiss 
is cut by a dyke, about 140 feet wide, running S. 60° E., of medium-
grnined dark-gray diabase, much of the augite in which is altered to 
hornblende, and containing also a considerable quantity of magnetite. 

The Telzoa Iti ve1· flo·ws from the east side of the oblong lake, in a 
wdl defined channel from 100 to 2CO yards wide. Its banks of red till 
and boulders, are low and sloping, and rise to a wide grassy plain. 

On the north bank of the river, half way between the above lake and Last-grove of 

Doobaunt Lake, is the last grove of black spruce on the river, timber. 

where the trees are so stunted that they are not as high as one's head. 
Behind the grove is a low hill of massive red hornblende-granite, the 
surface of which is moderately well smoothed and rounded, but neither 
here, !JOI' for some distance back up the river, was I able to detect any 
glacial strim. 

From the top of this hill Doobaunt Lake could be seen lying to the 
east of us, apparently covered with a solid sheet of ice. Back from 
the river is a stony plain, parts of which were whitened by the flowers 
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of the Labrador tea ( Led1,i,m pali1stre) or t.he wLite tassels of the 
anemone (Anemone parv~f{ora), while many of the knolls were pink 
with the beautiful little flowers of Rhododendron Lapunicmn. A 
mile north of this stunted grove, rising abruptly out of the plain, is a 
short sandy ridge or esker running S. 70° Vl. 

In the river opposite the grove some fine salmon-trout and white
fish were caught, the former weighing as much as ten and a half, and 
the latter as much as eight and a half pounds. Among the spruce bushes 
there was some very old chopping, doubtless done by the Ohippewyan 
Indians when they used to descend the Telzoa River a~ far as Doobaunt 
Lake. Along the edge of the bank also stones were piled one on 
another, after the manner of the Eskimo$. Probably it was near this 
grove of spruce that Samuel Hearne, our only white predecessor in 
this portion of the Banen Lands, had crossed the Doobaunt River in 
company with a large band of Indians a hundred and twenty-three 
years before. 

For five miles below this last spruce grove, the banks are rather 
low, and consist chiefly of sloping pavements of boulders, but in two 
or three places there are cliffs from twenty to thirty feet high, of red
dish sand, mixed with rounded pebbles and boulders. The stream is 
also obstructed by several short rapids over low ridges of gneiss. 

DooBAUNT LAKE. 

Doobaunt Lake is a large body of clear, cold water of unknown 
extent, the southern and eastern shores, indicated by dotted lines on 
the map, having been laid down from rude sketches made by Eskimos. 
Its western and northern shores were surveyed for 117 miles, but 
from the summits of the highest hills the opposite shores were nowhere 
distinctly seen. Its approximate altitude above the sea is 500 feet. 
By the Ohippewyan Indians it is called T'o-b'o"-t'ua or 'vVater-shore 
Lake, possibly from the fact that the main portion of the lake is always 
coYere<l with ice, and that in summer there is a lane of water between 
this ice and the shore. Its Eskimo name is Tiilemaliigiia. Judging 
from subsequent Eskimo reports, it has two principal affiuents. One 
of them flows into its southern side, and has scattered groves of white 
spruce on its banks. The other is the Doobaunt or Telzoa River 
which we had descended. 

Eleven days were spent on the lake, during fise of which we were 
unable to move on account of heavy storms. The description here 
given is confined to those portions of the western and northern >;hores 
explored on the remaining six days, while engaged in the search for 
its outlet. 
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The Doobaunt River flows into the west side of the lake in north lati- Island of 

tude 62 [).)', and near its mouth is a low ishind of medium-grained red gnei
8

"· 

gneiss striking north and dipping west at an angle c.f 40°. On some 
gently sloping surfaces the glacial grooves were well shown runn;ng 
S. 87° '\V. 

The body of the lake was covered with ice and o\-erhung with mist, Ioe. 

so that we were unable to paddle out into it, but. turning northwn.rd in a 
channel of open water, we found that the shore for a short distanC'e was 
rather high and craggy, and then it and the many outlying islands 
were quite low and sloped gently to the water. The points were all Poinos of 

composed of gray, or reddish gray, gneiss similar to that seen on the gneise. 

nrnr. Those points facing eastward were constanLly well rounded, 
while the western sides of hills were broken into angular blocks. 
On one boss glacial grooves were found trending N . 80 'W. The sur
rounding country is a stony plain composed chiefly of n.ngular blocks 
broken from the underlying rock, among which n.re scattered a few 
boulders of white Hmonian sandstone, red Cambrian rock8 a.nd light-
grny unaltered Cambro-Silurian limestone. The ;;urface of the plain is 
sparsely covered with grass in bunches and with black and green hair-
like lichen. (Alectoria dfrergens and A . ochrolenca.) 

Teall Point, nine miles north of the river, is an irregular peninsula Tenll Point. 

projecting seYeral miles out into the lake. On this point is a rounded 
hill 11 hunrtred feet high, underlain by a fine-grained red altered 
felspn.thic sandstone or al'lrnse. It is chiefly composed of more or less 
rounded gn1ins of quartz cemented together by interstitial silica. "'\Vith Athn,basca 

tl t · f tl 1 £ f l · l 8ancbtone. 18 quar z grams are many o or 1oc ase, a ew o p ag10c ase, some 
flakes of mica altered to chlorite, pyrite in small cubical crystals, the 
edges of which are altered to limonite, and a few irregular grnins of 
sphene. Hunning N. 80° E., and extending down the south side of 
the hill, is a wide ferruginous band cut by many narrow veins of 
quartz. This sandstone doubtless represents some of the basal beds of 
the Athabasca. series of the Cambrian, which series was afterwn.rds 
found to have such an extensive development towards the north and 
east, and Doobaunt Lake would seem to add one more to the number 
of large Canadian lakes that lie along the contact of the Arch::ean 
gneisses and schists, and the ornrlyiug Palreozoic beds. 

The ice was found to be packed solid against Teall Point, so that it lo<' packed 

t d fi d f · b l · d . , a<>'ainst the was necessary o en eavour to n some way o passrng e 1m it. .n.t p';;int. 

length a place was found where two bays, one from the south and the 
other from the north, almost met behind the peninsuln., being separated 
only by a narrow neck of land a hundred and fifty yards wide, over 
which the canoes were carried. 
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Three miles west of the above-described quartzite hill, in the bottom 
of a shallo1~ ba,;'. is an outcrop of light-gray granular biotite-gneiss 
(Laurentian) striking N. 80 E. and dipping S. 10° E. at an angle of 
60°. It is cut by a dyke, six feet wide, running along the strike of the 
gneiss, of a coarse dark-grained gr>iy augit<!-minette, containing biotite 
in numerous large idiomorphic crystals, a,nd malacolite, also in large 
idiornorphic crystals, imbedded in a matrix of coarsely crystalline ortho
clase. Some small particles of serpentine are considered by Professor 
F. D. Adams to be an alteration product of the malacolite. :\Iany 
fine large crystals of apatite and a small amount of pyrite are also 
present. 

On a point a short distance further west is an outcrop of thinly 
foliated light-green sericitic schist, very similar to many of the schists 
so common in the Huronian, but whether this schist is Laurentian 
or Huronian was not definitely determined. 

North of the neck of the peninsula the shore, with the exception of 
some distant hills, is low and slopes gently to the water. A small 
island, lying about three miles north of the neck, consists of tt fine
grained thin and evenly foliated light grny-muscovite gneiss, striking 
S. 80° E. and dipping N. 10° E. at an angle of G0°. 

Seven miles north of the neck, we landed on the low north-western 
shore, and found it to be composed of red biotite-gneiss fo liated N. 40° 
E. Behind the beach is a stony and mossy flat extending bac~ to a 
rounded hill about 200 feet high, probably composed of dark green 
diorite. Thence north-westward a high ridge runs parallel to the 
lake, descending with a beautiful even green slope to a sanely beach at 
the edge of th e water. The crest of the ridge alone seemed to be rough 
with boulders or fragments of rock. 

The point south-easL of the mouth of Sunset Creek is of a ''ery coarse 
granite, with large phenocrysts of orthoclase, in contact with a dark
gray rnica-diorite, showing rude ophitic structure, composed chiefly of 
plagioclase and biotite, the latter mostly altered to chlorite, with 
accessory pale green hornblende, quartz, apatite, epidote, zoisite, and 
ilmenite surrounded by leucoxene. The summit of the granite hill is 
well glaciated, t he general direction of the grooves a nd strire being 
S. 30° "\V., but some of the higher polished points showed laLer strire 
running N. 80° "\V. 

The ice was pushed close around this point, and hearing the sound 
of a rapid in the bottom of the bay we turned towards ii; in the hope 
of finding some willows for fuel. Aniving at Sunset Creek, we found 
it to be a torrential brook, swollen by the recent rains, flowing from a 
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wide green valley that extends towards the north.west. It was about 
thirty feet wide at the swiftest parts. No willows were found, but a 
smoky fire was made with green dwarf birch ( Betiila glandulosci.) 

The next morning the ice had moved a short distance off the point, 
leaving a clear channel of water around it. The shore east of the point 
maintains much the same character as before, descending in a long 
green slope to a sandy beaeh. After following it for a short distance 
we left it and struck across to a large island, which was reached near the Island ofsaud

middle of its southern side. Here the Athn,basca series was ~gain stone. 

encountered, in the form of a coarse and fine red conglomerate, inter-
bedded with layers of hard red qtrnrtzitic shale, mottled with green 
streaks and blotches. The finer beds are constantly covered with ripple 
miLrks, and occasionally show sun-cracks. They consist of angular and 
sub-angular grains of quartz and felspar, with a few scales of biotite, 
imhedded in a fine-grained matrix stained brown with iron-oxide. The 
whole series is well bedded, striking S. 10° W. and dipping S. 80° E. 
at an angle of 25°. 

In the next mile and a quarter the conglomerate seemc; to turn 
round gradually and strike along the shore, but at the south-east point 
of the island it strikes S. 20° E. and dips N. 70 E. at an angle of 17°. 

The centre of the island rises in <L long rounded hill to a height of 
100 feet, on the top of which is a clear even grassy prairie. On the 
shore of this and the adjoining islands the bases of the cliffs were often 
covered with n,n accumulation of old snow and ice. 

On an island five miles farther towards the north-east, the conglom· Dyke cutting 

erate is very coarse, with pebbles a foot or more in diameter, and is the sand•tone. 

cut by a dyke fifteen feet wide of dark-green fine-grained diabase 
running N. 30° E. Close to the contact the conglomerate is altered 
almost to the hardness of a granite. The diabase is very much decom-
posed. In a microscopic section it is seen to be an interlocking mass 
of crystals, or tine laths, of plagioclase, mixed with larger crystals, 
frequently much elongated, of augite, altered to chlorite. Besides there 
are long and large crystals of apatite, a large quantity of ilmenite, often 
in skeleton crystals, and a little quartz. 

On the point of an island two miles farther north is an outcrop of Diabase. 

a coarse light-gray typical and rather fresh diabase, composed of stout 
lath-shaped crystals of augite, some of which are altered to hornblende, 
and some large particles of iron ore. 

From this point of diabase we ran six miles north-westward to the Hill of gabbro. 

bottom of a bay, where camp was pitched on a grassy slope beside a 
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hill of gray ma.ssive gabbro. This hill is well rounded and shows three 
fairly distinct sets of glacial grooves and strire. The earliest set, well 
shown in polished protected grooves, runs S. 20° W. Another set 
runs N. 50° IV., while the north-west side of the hill is rounded and 
strongly scored with grooves and strire running S. 20° E. On a granite 
island three miles farther east, the only strire distinctly shown were 
those running S. 20° W. 

The surrounding country is a well-grassed undulating sandy plain. 
Two miles south-west of camp is what would seem to be a modified 
kame or esker. It consists of two rounded knolls or hills of sand and 
gravel, a mile apart, connected by a low sandy ridge running N. 50 E. 
The north-eastern knoll is a bout 200 feet high, and the other 300 feet 
high, the latter rising as a rounded knoll sixty feet above a le,-el ter
race around it, which was probably formed in one of the earlier stages 
of Hyper-Doob<rnnt Lake. 

Three miles and a half north-east of camp, across the plain, is a 
group of hills about 300 feet high, more or less connected by the 240-
foot sand terrace. The hill more particularly examined was found to 
be composed of highly altered red Cambrian conglomerate, with white 
quartzite pebbles, so hard that it breaks almost indifferently between 
or through the pebbles. A microscopic section of some of the finer 
portions showed it to be a loosely coherent rock composed of grains of 
quartz with a few of felspar, cemented by a large amount of chalce
donic quartz, which is stained red by iron oxide. Some of the quartz 
grains show secondary enlargement, the secondary silica showing the 
same orientation as the primary. 

The highly altered conglomerate outcrops on the shore of the lake 
at a point two miles farther east, where it is cut by a vertical dyke 
running east-and-west, of light-red qu:i.rtz-porphyry, with microcrystal
line groundmass, coloured l'ed by minute particles of iron ore, and 
showing a distinct flow-structure. It contains phenocrysts of felspar 
which are largely decomposed, and are often replaced by calcite; and 
grains of quartz, showing uneven extinction, with very irregular 
rounded outlines. These quartz grains are broken by many minute 
cracks, and are usually corroded, the groundmass sending irregular 
tongues into the quartzes. The groundmass contains fewer ferrites, 
and consequently is lighter in colour, around the phenocrysts. 

To the south of the quartz-porphyry is a peninsula underlain by red 
gneiss and coarse green gabbro, on which are hills of horizontally 
stratified loose sand, often a.round a core of sandy till. 
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From this outcrop the conglomerate, often showing a distinct 
horizontal bedding, extends eastward along the shore for three miles 
and then retires from the edge of the lake. 

From the foot of the ridge of conglomerate the shore then turns 
south-eastward, for ten miles, to a long point. For the first two 
miles the land descends in a long grassy slope, south of which is a 
prominent point of rounded boulders, probably morainic. In the Moraine. 

bottom of a bay east of this point, and on the bank of a small brook, 
is a rough morainic ridge, forty feet high, of boulders of red and gray 
gneiss, white quartzite, &c., piled together in the utmost confusion, 
and without any infilling matrix. 

From the brook southward to the point of the peninsula, the west
ward slope descends from a ridge, possibly of rock, to a low flat grassy 
shore, with low rocky points; while the eastern slope is composed of 
boulders or angul;ir blocks of red and gray granite and gnefrs, many of 
which are piled high around the salient points. The rock on the 
western shore is chiefly a gray medium-grained biotitic augP.n-gnciss 
striking N. 35° W. and dipping S. 55° \V. at an angle of 70°, holding 
bands of epidote and schorl. At one point is an outcrop of white, Huroniau 

wE:ll stratified Huronian quartzite, very like the pebbles of the Atha- quartzite. 

basca conglomerate. The quartzite is very much crushed, and the 
grains show uneven extinction. The edges of the grains are all very 
jagged and irregular, and between them are many Rmaller grains, 
apparently broken from the larger ones by the crushing. 

The surface of the quartzite is smoothed and scored by glacial grooves 
trending N. 50° \.V., while at a point of gneiss, more particularly 
examined, the surface was found to show three sets of strire. The 
earliest run 8. 23° W. The rounded surfaces on the north side of the 
knoll are deeply scored by this set alone, while they are also seen in 
protected grooves on the east side. The second set. runs N . 60° W ., 
while the last set runs N. 4.0° \V. up the south-eastern slope, though 
they are not very strong or distinct. 

At the bottom of the bay east of the peninsula are low exposures of 
red biotite-granite, while three-quarters of a mile inland, up a gentle 
sandy slope broken by a few granite knolls, is a conspicuous hill eighty 
feet high, composed, on the south side, of a massive red quartz-porphyry Quartz-

or rhyolite, consisting of a micro-crystalline granitoid groundmass, porphyry aud 
. . . . quartz-

through which is scattered an abundance of ferrite particles, and a audesite. 

considerable quantity of chlorite. In t he groundmass are phenocrysts 
of orthoclase and quartz, besides which are small crystals of apatite, 
zircon, rutile, &c. On the north side of the hill is a greenish, red
weathering quartz-andesite, very similar to the quartz-porphyry, 
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except that the felspar is here a plagioclase. Both these rocks are 
strongly jointed, and break down into mural cliffs. Through the 
middle of the hill, between the rhyolite and andesite, is a depression 
filled with debris, possibly marking the line of a basic dyke. 

The eastern shore of the bay is a long sandy or grassy slope, rising 
from the edge of the water to a ridge of prominent hills. 

At a point three miles south of the hill of quartz-porphyry is a low 
boss of gray gneiss, while off the point is a boss of fine-grained green 
diorite, consisting of crystals of hornblende, sometimes altered to chlor
ite, surrounded by very much decomposed plagioclase. 

Basic granite. On the north side of the channel east of the bay, is a long point of a 
massive basic granite, consisting of quartz, orthoclase and biotite. 
The orthoclase occurs in large irregu~ar individuals, surrounded by a 
fine-grained groundmass of much shattered quartz. Some of the 
biotite is altered to chlorite, which shows a deep blue polarization 
colour. Ilmenite surrounded by leucoxene, epidote, apatite and zircon 
were also seen in the section. 

(lreen d iori te 
and gray 
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The surface of this granite is well polished and shows glacial grooves 
running N. 35° W. The south-east side of the point is well rounded, 
while in the grooves are many curved cross-fractures opening north
westward. 

At a point half a mile further towards the north-east this basic granite 
is associated with green diorite, and with a rather fine-grained reddish
gi-ay gneiss, composed of quartz, orthoclase, plagioclase and biotite. 
The latter is largely altered to chlorite, and much iron ore is separated 
out from it. Sphene is also fairly abundant. 

From this point north ward for nine miles, to the mouth of a small 
brook, the west shore is very low, and is composed of boulders and 
angular fragment.s of coarse red granite, sloping from low hills down 
to the shallow water. 

From the mouth of the brook the shore turns south-eastward for five 
miles. At first it is an even, probably sandy, slope, and then rocky 
knolls be;.:in to appear, and continue to the point. At the point the 
rock is a very coarse massfre red hornblende-granite, which in places 
S"ems to run into a decomposed highly ferruginous quartz-porphyry, 
cut by veins of white quadz. The surface of the granite is polished 
and scored by glacial grooves and strim running N. 35° W. 

Five miles east of the point, the river was found flowing out of the 
lake, where the beach is made up of boulders and large angular frag
ments of fine quartz-porphyry, red amygdaloidal trap, &c. 
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DoonAUN'l' R1YER. 

The river, where it leaves the lake, is about 200 yards wide. It 
almost immediately flows down two slight rapids, after which it has a 
current of four miles an hour, through a wide and almost level plain, Level plains 

underlain by reddish till, which holds small pebbles and boulders. Here of till. 

and there are occasional knolls of sand and rounded gravel. The 
channel rapidly deepens, with steep green banks, and the stream rushes 
on in long swift rapids which required all the dexterity of our good 
canoemen to run. 

Seven miles below Doobaunt Lake, the river flows oYer a ridge of 
coarse reddish hornblende-granite, and then suddenly contracts, and 
for two miles rushes as a foaming torrent down a narrow gorge about Narrow gorge. 

twenty-five yards wide, descending in the distance one hundred feet. 
The north-west bank is an almost continuous wall of rock, which, how-
ever, was not examined; the south-east bank is a steep sandy slope, 
with rocky points projecting into the gorge at frequent interva,ls. On 
this side the rocks seen were :-A fine-grained red quartz-augite-
anderite or dacite, containing crystals of light gl'een augite, plagioclase, 
and a few rounded corroded crystals of quartz in a finely crystalline 
groundmass, composed chiefly of minute crystals of plagioclase, coloured 
red by numerous inclusions of iron ore. A fine-grained dark-green 
pitchstone, consisting of glassy groundmass, filled with minute feathers 
of iron ore, which render the rock very opaque. This pitchstone is cut 
by veins of quartz with numerous cavities, lined with crystals of 
amethyst, etc. In contact with the pitchstone is highly altered red 
Athabasca conglomerate. This conglomerntc forms the bank through-
out the lower portion of the gorge. 'l'be gorge probably marks the line 
of a dyke of pitchstone or basalt, which has wealhered away more 
rapidly than the surrounding granite and conglomerate. 

Past this heaYy rapid, which is the most serious obstruction on the 
whole river, a portage two miles and a half in length was made on the 
south bank. vVhcre we left the river the bank is thirty feet high, 
and is composed of reddish till with partially rounded pebbles. After 
ascending to the top of the bank the western half of the portage is 
over an almost level surface of till, holding pebbles but no boulders, 
east of which is a descent of sixty feet to a terrace or plain of gravel, 
some of which is quite loose and is not covered with grass or herbage. 
This plain undoubtedly represents one of the higher of the ancient 
beaches, or shores of Hudson Bay and the Arctic Ocean, when the land 
stood between 400 and 600 feet lower than at present. V\' hether the 
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sea extended o,·er the higher plain was not definitely determined, but 
the evidence at hand would seem to show that it did. The gravel 
terrace descends rather steeply to a low country strewn with well 
rounded boulders. 

At the foot of the heavy rapid the river discharges into Grant Lake 
(so named for Sir James Grant, K.C.I\1.G., M.D). The lake is seven 
miles long, and on the l 9th August was partly covered by an unbroken 
field of ice. Its western shore is sloping and grassy, while the beach 
is often strewn with angular fragments of red granite. Three miles 
and a half north of Doobaunt River, Chamberlin River, named in 
honour of Professor T. C. Chamberlin, discharges into the west side of 
the lake, bringing in tibout a quarter as much water as Doobaunt 
River. \Ve subsequently learned from Eskimos that there are trees 
growing on its banks some distance up from its mouth, but where it 
flows into Grant Lake no wood, except a few very small willows, could 
be found. On its banks gravel terraces, marking old sea-shores, rise 
from seventy to eighty feet above the lake. North of this river is a 
narrow esker, eighty feet high and between one and two miles long, 
extending N. 20' W. and running down to a point at its south-eastern 
end. Its creRt, which is chiefly composed of rounded pebbles and 
boulders, is very narrow, while the sides are as steep as the sand and 
gravel will lie. 

Just north of Grant Lake, in north latitude 63° 44:' 30", is a hill or 
esker, 270 feet high, composed of sand and rounded pebbles and 
cobbles. Around its base are deep kettle-holes, many of them contain
ing ponds of water. 'l'he western side, facing the river, is moderately 
steep, and on it are three fairly distinct terraces or old beaches, the 
highest one being 120 feet above the la.ke, probably marking the highest 
ancient marine shore line. From this hill a long sandy ridge extends 
into the distance in a direction N. 80° E. 

For eight miles below Grant Lake the river is from 200 to 400 yards 
in width, with a current of from three to six miles an hour. The 
banks are low, and at first are of stratified gravel, while afterwards they 
are of rude masses of red gneiss. At the end of the above distance is 
a heavy rapid full of large boulders, caused by the stream flowing over 
a band of fine gray micaceous gneiss striking N. 5° W. At the foot of 
this rapid the river expands into a small lake, which was choked with 
hea.vy ice. Its north shore is rocky, though not high, while the south 
shore is sloping and sandy. 

Here we turned eastward, and just as we entered the river below 
the lake a solitary deer-skin tent was seen on the bank. On corning 
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to this tent we found that it was occupied by an Eskimo, with his two 
wives and five children. From him we obtained some slight informa
tion about the river ahead of us, but we were also lead to believe that 
there were many more Eskimos camped on its banks from whom we 
would be able to obtain information from lime to time. This proved 
to Le misleading, as for the next thi t'leen days we did not see another 
Eskimo, <tlthough it was eviclcn t then they had been camped beside 
the river in many places. 

Below the point on which the Eskimo was camped are a couple of 
small lakes, with sloping sandy ~bores . Belvw these, for three miles and 
a half, the river is very swift, and at one point there is a fall ten feet 
in height over a ledge of massive red and green epidotic quar tz-diorite Q,uadz

which contains la rge crystals of plagioclase \Yith sm:dler intermediate dwnte. 

grains of quartz <tnd pl:igioclaRe, hiotitc altered to chlorite, hornblende. 
epidote, apatite, and iron ore altered to leucoxene. Past t his fall is <L 
portage on the south side 250 yards in length. 

\~hflrton Lake, so called in honour of AJmiral v'\T. J. L. Wharton, Wharton 

R.N., F.RS., Hydrographcr to the Admiralty, wns entered a mile and Lake. 

a quarter below (,he a\..;ove rnpid. It is rnther oval in shapP, and lies ill 
a north-a,ncl-south Jirection, haYing n greatest length of twenl,y-on<.' 
miles, and a greatest width of :d.wut se\•en miles. The greater part of 
t11·0 chiys was spent in this lnke, struggling ·w:;ainst head winds, sur-
veying its wPstern and northern shores, and looking for its outlet, whicl1 
was found <tbout the middle of its eastern shore. The western shore 
is a grassy slope, rising to a terrace thirty feet above the wnter, or 
to rounded grn,sy hills sixty feet high . From the foot of the slope 
long points of boulder8 and masses of reel quartz-porphyry and mottled 
red sandstone run out into the water, and the shore and hill s nre also 
largely composed of loose masses of reel quai·tz-porphyry. The whole 
character of the country suggests a rnorainic area. 

At the north-west angle of the lake, behind a long island, Lau_ 
rentiau gneiss appears, its surface being lllarked by glacial grooves 
trending N. GO 'Vil. The remainder of the northern, and the northern 
half of the eastern shore of the lake, consists of hills and ridges 
of boulders, ill 1bedded in a sandy t ill, and overgrown with grass. On 
the point just north of the outlet of the hike is a ruunded hill 230 HillofHuron

feet bigh, of white Huroninn quartzite, seamed by nm'l'OW veins of ian quartzite. 

white chalcedonic quartz. It lir·s on a low anticline striking N. 35° E .. 
the rock on the summit being horizontal. The top of the hill is 
beautifully polished, and is marked by two sets of glacial grooves and 
strin:, the later set trending N. 75° \V., while the earlier set, seen on 

5 
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Quartzite hill. lee surfaces, trends S. 28° W. On the southern side of the hill are 
three well marked gravel terraces, respectively 60, 105 and 130 feet 
above the lake. The lower two are of fine gravel and coarse red sand, 
and their brows are quite bare of vegei,ation, so that they form two 
conspicuous retl lines on the side of the hill. The upper one is on a 
steeper part of the hill, and its face is ~dmost vertical. It is composed 
of well-rounded coarse gravel and small cobbles, now all blackened 
with lichen~. Around a little stone fire-place on the top of the hill 
were the remains of musk oxen which the Eskimos had recently killed. 

Small ~callow 
lake. 

Rapid and 
portage. 

Lady 
Marjorie 
Lake. 

Below Wharton Lake the river flows iit first eastward, and then 
southward, for four miles to a small lake, in which distance it rushes 
down two rapids with descents respectively of 15 and 6 feet. 

The small lake seems to be everywhere shallow, though the water is 
very clear. On its south side is a sand ridge (or esker 7) about 300 
feet high, trending east-and-west, on the side of which tlrn three ter
races seen at the quartzite hill are well shown. Towards the west end 
of the ridge are scarped banks of sand about eighty feet high. On the 
north s'.de of t he lake is a cluster of low islands, composed of 
boulders of red gneiss, covered with moss and grass. Low hills of 
boulders continue eastward, along the course of the river, for the next 
five miles. The stream has no well-defined channel, but flows around 
and between these hills ~vith a current of from five to eight miles an 
hour. Five miles below the small lake is a rapid with a descent of 
twenty feet, past the lower part of which a portage 400 yards long 
was made over a hill of boulders, and we embarked from a sheet of ice 
that, on the 23rd of August, was still frozen to the bank. Above the 
rapid a gravel plain extends a long distance back from the river. At 
the foot of this rapid the river turns 1tt right 1tngles and flows north
ward for seven miles as a wide shallow rapid stream, through low 
country, composed of small morainic or drumlin-like hills of boulders 
of light-gray well foliated gneiss. 

Lady Marjorie Lake, so named as a mark of respect to the daughter 
of Their Excellencies the Guvernor-General of Canada and Lady 
Aberdeen, was entered at the south encl, in approximate latitude 
64 ° 7'. Thence it extends northward for twe!Ye miles, gradually 
expanding in width towards its northern end. The east shore is at 
first low, and then rises in a long high grassy ridge, probably an esker. 
The west shore, along which \\ e coasted against a strong head wind, 
consists generally of low stony Ii ills, forming a typical till-covered land
scape. One low rounded boss of well-foliated biotite-gneiss, striking 
S. 77° E., was seen near the south end of this shore, its surface being 
marked by glacial gi·ooves trending N. 67° W. 
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At the north-west angle of Lady Marjorie Lake the river leaves it, 
near the base of a high sandy hill. Thence the stream flows 
north-westward for two miles to the east side of a simil;i,r hill of sand 
and gravel, at the foot of which is a swift rapid over a ridge of rather Canot Casse 

d 'd . d h bl l' . f . . . 1 Rapid. coarse re ep1 ot1c an oru enc ic gramte, o ten contammg rnc u-
sions of light-gray micaceous gneiss. The total fall in this rapid is 
about twenty feet. In descending it one of the canoes was badly 
broken on a stone. 

Below Canot Casse Rapid the river continues in the same north-
westerly direction, but the current moderates, and the banks are 
well-defined and sandy. Seven miles below, in latitude 6± 0 18', is Conspicuous 

a group of hills from 200 to 400 feet in height, which had been hills of trap. 

conspicuous objects in the north for several days. One hill, 200 feet 
in height, was ascended. It is composed of mottled, light-greenish, 
coarse diabase, made up of huge interlocking lath-shaped crystals of 
plagioclase, between which is augite, largely altered to a light-green 
hornblende. With these are crystals of apatite, and a number of 
particles of copper-pyrites. The hill is part of a dyke about 120 feet 
wide, running N. 35° \V. ; its sides are broken, and in many places 
abrupt and mural, or composed of tumbled angular frn,g ments, giving 
it a very inaccessible appearance from a distance. Its summit is 
strongly marked by two distinct sets of glacial strirn, the later one 
running west, and the earlier one S. 20° W. 

The surrounding hills also seemed to be composed of the same green Five terraces 
.diabase. On one of those i·ising to the east, five distinct terraces 
representing old beaches, arc clearly marked. The uppermost one; 
doubtles~ the same shore-line as the upper terrace on the quartzite 
hill by \Vharton Ln.ke, is about 200 feet, and the lowest one is~about 
100 feet., ab.:>Ye the river. The other three are between these. At 
the south point of the hill they appear as five well cut notches, from 
which grnvel ridges extend along its sides. 

From this point a ridge of hills, composed of similar riiabase, con
tinues north-westward, while the river flows with an easy current at 
the foot of the ridge. South-west of the river, a level plain extends 
int;o the distance. 

Fifteerr miles below Lady Marjorie Lake, the river suddenly narrows Banks of 

to a swift rapid, between walls of coarse red andesite, below which, for andesite. 

several miles, it flows in a well defined channel 200 yards wide, with 
steep banks of red bouldery till, gradually increasing from 50 to ] 00 
feet in height. 

5! 
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Twenty-six miles below Lady :.\Iarjorie Lake, in latitude 64 ° 27 1 12", 

a narrow dyke of green diabase crosses the river, forming a hea\'Y rapid, 
here called Loudon Rapid, after the President of Toronto University. 
The diabase dyke cuts through a co:i,rse red massi ,.e andesite, composed 
of a fine-grained micro-felsitic ground mass, coloured by ~i number of rods 
and gr<1nul1's of iron ore, in which are imbedded large phenocrysts of 
plagioclase, ,·ery much decomposed. There <ire also a few crystals of 
light green eh lorite, with dark borders of magnetite, and a few scattered 
crystals of apatite. The rock is very much jointed, and breaks easily 
when struck. Along the jointtige-planes it is often considerably de
composed, with the formation of a green crust of copper-carbonate. 

For five miles below Loudon Rapid, t.he rirnr continues to flow in 
same north-westerly direction, with a cun ent of four miles an hour. 
The banks, from 50 to 100 feet in heigh t, are often scarped, and are 
composed of light gray or red till, co:1taining boulders, overlain by 
strntitied deposits of similar composition. The river has all the ap
peamnce of a prairie strmim, rolling prairie stretching out on both sides, 
and steep banks of till descending to the water. 

At a point on the north-west shore of <L small sha,llow lake, even 
miles below Loudon Rapid, is a scarped bank showing thirty feet of 
light-,gray sand, with boulders, at the foot of which is an outcrop, six 
feet in thickness, of light-gray rather fine Atbabasc<t conglomerate, 
horizontally bedded, buo much jointed, the pebbles in which are almost 
entirely of quartzite. 

l<'or three miles below this shallow hike, or a total distance of thirty_ 
six miles from Lady l\Iarjorie Lake, the riYer continues in the same 
north-westerly direction, on a direct course toward the Thlew-e-choh, 
Gre~it fish or Back's River, n.nd it seemed to us almo ' t certain that 
we were tr:welling down a tributary of that stream, and not on any 
river flowing into Hudson Bay. We were now many miles north of 
the head of Chesterfield Inlet, and e,-ery mile traYelled was taking us 
almost that much farther away from the in let, and that much nearer 
to Back's H.i ver. That there was no large stream flowing into Hud
son Bay north of Chest•·rfield Inlet, had been rendered reasonably 
.::ert<tin by the exploration of Dr. Rae up Quoich River, and by the 
winter journeys of Lieutenant Schwatka from Daly Inlet to the mouth 
of Back's River. The spirits of the party sank as they tl~ought of 
the long and toilsome return up this river, to be begun just a couple 
of weeks before the arc1 ic winter should set it. But three miles 
below the small lake, the river broke up among sandy hills and islands, 
and through these a large stream seemeLl to join the Doobaunt River 
from the west. Clumps of willows were growing on the banks, and a 
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considerable quanti ty of driftwood was scattered about, consisting of l\Iouth of. 

d d l f l . f . d ' 1. 1 f b l l Thelew River. ea trun rn o w n te spruce, a oot in iameter, im )So a sa,m-pop ar, · 
etc. These bad evidently been carried down by the tributary from the 
west, the banks of which must be fairly well wooded, and there can be 
no large lakes on its lower course to arrest the driftwood. In~orrnation 

subsequently obtained fro111 Eskimos tended to confirm these conclusions· 
The river is almost cer tainly the Thelew River, of which Captain Back 
had been informed while joumeying to the source of Back's R.iver in 
1833. One branch of this stream probably rises not far from Lake 
Athabasca and flows northward pttrallel to t he Telzoa River, being 
reached by ascending either Charlot or Grease River. 

From the first driftwood at the sand-hills the river turned towards 
the north-east. After continuing down the stream for five miles 
camp was pitched on a small island in latitude 64 ° 36' 26", behind a 
sandy beach, with a thick grove of willows three feet high behind the 
tents. The surrounding beaches were all sandy, quite different from 
the stony and gravelly shores higher up the river. H ere we enjoyed 
the first good tire we had had for three weeks. 

From this camp in t he delta of the western river we de,cended a River turns 
fine wide stream, with its low gra~sy and sandy banks, until, after a eastward . 

few miles, it turned directly eastward . A short di-·tance below th is 
bend is a small island, on which is a hill a hundred feet high of 
horizontally stratified white sand, on the summit of which are well-
rounded pebbles. Hills of sand of simila.r character extend back 
from both sides of the rirnr. They all probttbly represent a bar 
formed across the mouth of t he bay to the west when the ma stood 
at the level of their summits. 

Six miles and a half east of this sandy island is a low cliff of white 
till, the boulders in which are chiefly of white and light-red sandstone. 
A short distance farther east, the river flows into the west end of 
Aberdeen Lake. 

Aberdeen Lake-so called as a tribute of respect and esteem to His Aberdeen 

Excellency t he Governor-General of Canada-is forty-four miles in Lake. 

length and about sixteen miles in greatest width, with an area of from 
two hundred to three hundred square miles. The temperature of t he 
water on August 28th was 40° F. The south shore is a moderately high 
but gently sloping grassy ridge, while the western portion of t lie north 
shore consists chiefly of rather high drumlin-like ridges of sand and 
boulders, between which are often long gentle slopes descending to the 
water. The beach is usually sandy, but the more prominent points are 
closely packed walls of boulders, while pavements of round ed cobbles and 
boulders often extend out into the lake from the edge of the beach. 



Terraced l1ill 
of sandstone. 

Still higher 
terrace~. 

Outlet of 
Aberdeen 
L >tke dis
covered. 

HilJ3 of 
gneise. 

70 }.' DOOBAUNT KAZAN AND FERGUSON RIVERS. 

Four miles west of the outlet of the lake, a gentle grassy slope ri ses 
a hundred feet to the foot of a ridge of coar&e saudstone which is 
about 400 feet high. From the top of this slope the rocky hill is 
steep and rugged, with vertical cliffs of hard white or light-red sand
stone which is thickly and horizontally bedded, and often contains so 
many pebbles of white quartzite as to change it into a conglomerate. 
The summit of the hill is well glaciated, the glacial grooves trending 
N. 35° W. Several gravel ridges, or old beach-lines, are well marked 
on its sides, with the following elevations in feet aborn the lake, viz.: 
-60, 90, 105, 150 and 180, the last being marked by a strongly cut 
tt>rrace. Above these are one or two other beaches, the heights of 
which were not determined. 

Six miles furth er east, on the east side of the outlet of the river, is 
another hill 400 feet high, of coarse horizontal sandstone and conglom
erate. On this hill the upper beaches can be clearly t raced. The foot 
of the upp!lr cliff, possibly an old beach-terrace, is 320 feet above the 
lake, but a very distinct old beach of rounded g ravel and cobbles is 
clearly marked at a height of 290 feet. There is another beach at 220 
feet, and a stony terrace at 170 feet, corresponding to the 180 feet 
beach on the other hill. On the side of this hill is a little valley 
down which a small glacier seems to have flowed, leaving little lateral 
and terminal moraines of boulders. 

The river flowing from Aberdeen Lake was discovered from the 
summit of this hill, previous to which most of a day had been spent 
in the south-eastern bay searching for it. A s seen from here the 
country to the north, beyond the river, is low, grassy, and dotted with 
lakes, while to the east is a ridge of rough, stony hills. 

From Aberdeen Lake we groped our way clown the river for a 
couple of hours in a thick fog, a nd as the fog cleared away we were 
approaching a shallow rapid where the water $preads out oYer a b~d 
of gravel, below which the river flows f0r several miles with a width 
of from a quarter to half a mile, with low gravel banks, to a small 
lake. 

A stop was made on the north side of this small lake in latitude 
64 ° 43' 27". A mile to the north rises a ridge uf bare, smoothly rounded 
hilh 300 to 400 feet high, composed of horizontally foliated gray micace
ous gneiss, cut by many veins of red pegmatite. The summit is strongly 
scored by glacial grooves trending N. 30° vV., the direction of glacia
tion being clearly indicated by the smoothed and rounded south-eastern 
slopes, and the jagged and broken hillsides facing north-westward. 
South of that portion of the hill just described is a depression filled with 



<:1.:01.0t:l<'.11 . St Hn:r ov (' .1x.11i.1. \Tor .. I X. , P.1 H'I' F, PLATE Y . 

11rLL OF S.\:\'DSTO:\'"I·:, :\'()!('I' ll ()!.' AB lrnD lrn:'\ L.\KK 
Showing- a,1H:it'nt i11arlnc• tP1Tace~ . 

. r. IJ. T 11rni-:1.1.. l'hoto. s .. pt. :!11CI, rnira. 
ESl(l\IOS. :\'" l·:A J: THI•: .\IOL.Tll (JI<' IJOOl\ ,\l ' :\T l tl\' 1-:1{. 





TYlllREL.l. J DOOBAUNT RIVER. 71 F 

debris, and across this is a lower hill of a red ferruginous rock inter- Qunrtz

sected by quartz veins. Under the microscope this ferruginous rock porphyry. 

is seen to consist of sharply angular grains of quartz imbedded in a 
crypto-crystalline matrix, which is deeply coloured by fine particles of 
ferruginous material, and shows very distinct flow structure. The 
quartz grains show uneven extinction, and many of them are composed 
of more than one individual. Occasionally their sides are broken and 
penetrated by tongues of the matrix. A short distance further east, 
on the line of the middle of the gap, is a red porcellaneous breccia, 
very similar to the last, but containing grains of felspar as well as 
quartz. 

Between the hills and the shore is a fairly level grassy plain, strewn 
with boulders and angular fragments of unaltered sandstone, but none 
of tbe rocks from t he hills to the north could be detected. 

The small bke lies in the valley between the rounded hills of Lauren
tian gneiss to the north, and the hills of Cambrian sandstone to the 
south. Its shores are generally sloping and grassy, and there is a pebbly 
beach, but boulders are rare. The outlet of the lake is in the middle 
of a low level grassy plain. A high wall of boulders is piled on each 
side of the channel, which is between 300 and 400 yards wide. 

At a point on the north bank of the river, a short distance below the 
lake, is a low outcrop of almost horizontal thin-bedded red sandstone. 

Schultz Lake, so called in honour of the late Sir John Schultz, who !:lchuJt, Lake. 

did so much to promote exploration in northern Canada, receives the 
Doobaunt River at its western end. It lies in an east-and-west direc_ 
tion, is twenty-four miles long, and perhaps seven miles wide, but its 
northern shore was not closely explored. 

At its western end, tbe northern shore seemed to be a continuation Character of 

eastward of the ridge of Laurentian gneiss, while the south shore shore•. 

is low, with rvunded hills in the distance, doubtless of sandstone. 
A point on this shore four miles east of the mouth of the river, is 
piled high with boulders, chiefly of white siindstone and conglom-
erate, but some are of green trap, green schist, and thinly foliated 
gneiss. Further east the south shore rises from the beach in a long 
grassy slope to the summit of a ridge of thickly and horizontally 
bedded sandstone or conglomerate. The beach is usually a pleasant 
strand of waterworn gravel, but in some places the gravel and 
boulders have been shoved by the ice into a high smooth wall. 

At the south.east corner of the lake is a narrow channel into a deep 
bay, at the bottom of which is a ridge of high hills. On each side of 

he channel are similar high hills, the lower parts of which are sloping 
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and grassy. The hill 1.o the south is composed of horizontal thick
beddecl sandstone or co11glomerate, while the hill to the north is very 
simil11r in appearance, and is prolxtbly composed of similar rocks, but 
dipping north-westward at an angle of 25°. 

:Four miles farther north is a rounded hill 400 feet high of white and 
red thick-bedded quartzitic sandstone, striking .N. 25° \V., and clipping 
d. 65° \V., at an angle of 25°. Some of the beds of sandstone show 
distinct ripple-markings. Da,nds of conglomerate, with white quartzite 
pebbles, are interbedded with the sandstone. Specimens of the con
glomer11te from this place ·subsequently as'ayed for gold and silrnr 
proved to cont1tin neither. On the sides of the hill and along the beach 
were a number of pebbles of green chloritic schist., indicating the 
presence of these reeks in the vicinity. 

The surface of the summit is strongly glaciated, the stri:-e trending 
N. 50° \V. There is a 1n'll nmrked terrace, or old beach, on the side 
of the hill, at a height of :!60 feet aboYe the lake. 

Four miles north of this hill, the river leaves the north side of Schultz 
Lake in a channel a quarter of a mile wide, with low banks of hori
zontal white sandstone on both sides, behind which are rather high 
bare rounded hills 0£ sandstone. 

Raµicl near The river flows northward for a mile and a half, deEcending a swift 
outlet of . 
Schultz Lake. but d eep mpid with a foll of five feet,, to the foot of a ridge of 

Huronian 
Schists. 

heavily jointed, red, medium-grained biotite-granite, which descends 
with a steep slope lo the water. Here, at the extreme northern point 
of our journey, the ri1·er turns sharply, 1tnd flow s south-east.ward along 
the foot of the grnnite ridge, between the granite to the north, and a 
rounded grarny ridge of sandstone to the south. After ±lowing in this 
direction for four miles, it turns sharply north-eastward, and, at a 
rough heavy rapid, cuts through a ridge of the gray granite-gneiss, the 
strike of which is here north-eastward, while its dip is nearly vertical. 

Below this rapid the river enters a gradually deepening vall ey, and 
flows at the rate of six or seven miles an hour, between banks of light
gray, stony till. A he;i,vy storm, with rain, now set in, and though 
the steep b;i,nks were soon seen to be composed of green Ruronian 
schists, it was impossible to examine them, and we ru::ihed on until we 
came to a stony fiat in the valley, wl1ere we pitched our camp, and the 
men were able to collect some small, but green, dwarf birch for firewood. 

The storm continued to rage for three d,ty.~, during which time we 
were unable to launch our canoes. 

The low hills behind camp were composed of thinly foliated light
green chloritic schist, striking S. 50° W. and dipping S. 40° E. at an 
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angle of 55°. The schist, probably a crushed diabase, is composed of 
grains of plagioclase, orthoclase und quartz, in a fine holocrystulline 
matrix of similar rnulerial. "With the above minerals are crystuls of 
hornblende, some of aug·ite, and ;t little titanic iron ore and leucoxene. 
In plnces the schist contains a, large quantity of pyrite, and is cut by 
veins of white quartz, mixed with calcite. A short distance below 
camp was a hill of this green schist, cut by two dykes, respectively Dykes of 

twenty-five and ten feet wide, of dark-green fine·grained basalt, basalt. 

almo~t vertical and running nearly with the strike of the schist, 
although occasion[l,lly spreading out a little, and breaking acro<s its 
foliation. The rock is much c:mrser in the middle of the dykes than 
aL the sides, and shows a strong transverse jointing. Under the 
microscope it is seen to be an interlocking mass of minut.e rod-like 
crystaJs, probably of felspar, imbedded in a fine-grained groundmass, 
blackened with minute rods and particles of irnn ore. Here and 
there is 11 rather hrge crystal of a'"gite. Close to the line of contact 
with this dyke, the schi,t is hardened, and there is often a nanow 
vein of white quartz, highly charged with py1·ite. 

The surface of the rock is ·well glaciated, the stri::e trending N . 50° 
IV., up the valley. 

From camp, the river flows south·southeastward, across the strike of Old vftliey. 

the schist, perhaps along the line of an ernded dyke, in a valley about 
300 yards wide, and from 50 to 150 feet deep. The brows of the hills 
on both sides are bare and evenly rounded, and the banks slope steeply 
to the bottom of the nlley. During, or at the close of, the glacial 
period, the valley has been filled "·ith gray stony clay to a height of 
about thirty feet above the presC:nt level of the water, and the existing 
river is usually from thirty to fifty yards mirrower than the rocky 
valky, so that on one side there is often a sloping bank of clay, while 
on the other side is a cliff of rock. J\fany broken shells of Saxicava 
rugout were found on the top of this terrace of stony clay. At a hill 
on the west bank, 130 feet high, the green chloritic schist was found 
to ham the same strike as at camp, but to dip N. 40° vV. at an 
angle of 60°. 'The summit ( f t,his hill is scored by glacial grooves 
trending N. 70° W. 

The river continued to flow with a swift current between sloping 
stony banks in a narrow deep valley, with high hills on each side, 
those to the east being much the more abrupt and precipitous, while 
those to the west descend in grassy slopes. 

Ten miles above Baker Lake, we found a small band of Eskimos 
encamped in three tents on the west bank. vVe were received by 
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them in a very kindly manner, and some of the men volunteered to 
accompany us down the river in their kyacks, or omall canoes of deer
skins. 

Two miles below this camp is a hill, a hundred feet high, of green 
chloritic gneiss, striking S. 50° \V., in the same direction as the schist· 
It is cut by some wide veins of red granite, and by several narrow 
dykes of red mica-trap, the latter composed of a groundmass of small 
interlocking crystals of very much decomposed felspar, coloured with 
particles of iron ore, in which are imbedded many phenocrysts of 
biotite, now largely altered to chlorite. Secondary particleR of calcite 
are also scattered through the felspathic matrix. 

The summit of the hill is strongly marked by glacial grooves trending 
N. 50° W. 

About two miles above its mouth the river becomes wide and 
shallow, with a bed of rounded boulders, and with high ridges of 
boulders along each side. On the top of one of these ridges was a 
camp of ten or tweke tents of Eskimos, who received us kindly, but 
like the others, they were very much surprised to see white men 
descending the river. 

On the evening of September 2nd, we reached the mouth of the 
rirnr at the north-western angle of Baker Lake, and pitched our 
camp on a low flat, close to an exposure of coarse red horizontal sand
stone. \\7 e had succe,sfully crossed through the middle of the Barren 
Lands, and had now reached a point where Captains Christopher and 
Duncan had been before us in their search for the North-west Passage, 
though for more than a hundred years no white man had visited 
the spot or had entered Baker Lake. Seven hundred miles of travel 
had still to be accomplished before even the most remote trading post 
inhabited by white .men could be reached. 

Baker Lake lies in a general east-and-west direction, with a total 
length of about forty-five miles, and a width which, though as yet 
undetermined, seems to be considerable. It is for the most of its 
extent free of islands. On September 6th the water in the open lake 
had a temperature of 41° F. Its southern shore was not examined, 
but at its western end it appears to be of sand~tone. The north 
shore was surveyed with a compass and boat-log, and the following 
description applies to those portions of it on which we were obliged to 
land. 

From the mouth of Doobaunt River we paddled out into the lake, 
being barely able to ride the heavy waves, and coasted eastward. Just 
east of the mouth of the river is a high hill, probably of sandstone, 
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descending with long grassy slopes to the lake. Two miles from the 
river the shore drops back into a bay, and theuce fo r nine miles it 
is bounded by a ridge of gneiss from 200 to 300 feet high. At Prince 
Point is a low exposure of red sandstone dipping southward at an 
angle of about 30°, and the beach is composed almost entirely of flat
tened pebbles of similar sandstone. 

Prince River, so called after Profes~or E. E. Prince, Commissioner of Prlnoe Ri~er. 
Fisheries for Canada, is sixty feet wide at its mouth, and fiows from a 
wide, gently sloping valley coming from N. 55° W. Three-quarters 
of a mile from the lake is a rapid with a descent of three feet, above 
which the stream appeared to be rapid and shallow, with an :werage 
width of about , ixty yards. West of the mouth of this river is a hill 
of thinly foliated medium-grained gneiss, with red and gray bands, 
striking N. 65° W., and with vertical dip. On its south side, running 
almost with the strike of the gneiss, is a wide dyke of massive red 
augite-andesite, composed of a reddish fine-grained crypto-crystalline Angite

groundmass, through which are scattered a large number of particles aodesite. 

of iron ore. It contains many large phenocrysts of biotite, which are 
almost entirely altered to chlorite and calcite, and many small crystals 
of light-green chlorite m surrounded by a black ferruginous border, 
probably altered from augite. 

At the rapid three-quarters of a mile up the river, the rock is a <lurk 
hornblende-schist, proba,bly a crushed diorite or gabbro. It is cut by 
veins of granite, and includes irregular masses of fine-grained light
gra.y gneiss. 

At this place the surface of the rock is beautifully smoothed and CrO@s-strire. 

poli shed, and is generally scored by glacin,l strim running S. 30° E., 
made by a glacier that descended the valley of the river. On some 
polished surfaces on the south side of the hill , other and older strire 
we re seen trending N. 75° W. On the hill at the mouth of the river 
the strire of the local glacier were not seen, but the whole surface is 
strongly marked by glacial grooves trending N. 55° \V. , the direction 
of motion of the glacier being clearly shown by the rounded south-
eas tern slopes and the broken hillsides facing the north-west. 

East of the mouth of Prince River is a terraced rocky hill about 
400 feet high, the terraces, r epresenting old sea-beaches, extending up 
almost to its summit . The central knoll, rising above the t erraces, 
appeared from t he distance to have a slightly columnar structure, but 
whether it is of andesite, red conglomerate, or of some other rock, was 
not determined. 
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Ponds frozen. A heavy storm set in as we reacheLl the mouth of Prince Ri,·er and 
detained u-; on the shore for two clays. On the morning of SC>ptem
ber 5th, before we lefL camp, all the smidl ponds were frozen over, and 
the wet sand of the beach was frozen sufficiently hard to permit a man 
to walk on it readily. 

Absence of 
caribou. 

Calcareous 
conglomernre. 

Traces of 
qmall glacier. 

For the p<1st month the party had lived almost entirely on reindeer 
meat, for reindeer lrn.d been plentiful all along the banks of the ri 1 er; 
but at Prince River we left the reindeer behind, and from there on
ward to Churchill none were shot. A fuller knowledge of the habits 
and distribution of these anim>Lls would have saved us much f'uffe ring, 
but that information was not then ;cvailable. 

Six llliles and a half east of Prince Rfrer is a bold rocky point of 
well-foliated red n.nd green gneiss, striking N. 40° IY. and dipping 
S. 50° vV. at an angle of 60 . 

At a point three miles ancl a half further towards the north-east, the 
shore is composed of light-grny gneiss, behind which is a hill of coarse, 
red, calcareous conglomerate or arkose, composed of an allotriomorphic 
grouncla:ass of calcite, in which are imbeddecl irregular grains of quartz 
showing uneYen extinction and in many places fractured, a few flakes 
of mica, particles of hornblende, limonite and epidote. It strikes 
N. 80° W. and dips S. 10° \V. at an angle of 25°. 

"For the next seven miles the land is rocky, and is largely composed 
of ruore or less thinly foliated gneiss, striking along the shore and with 
nearly vertical dip. At the end of the above distance is a valley a 
quarter of a mile long, on each side of which are hills, 150 feet. high, of 
light-gray biotite-gneiss which strikes N. 77° E. and dips N. 13° W. 
at an angle of 60°. The valley runs S. 70° E. rmd descends seventy 
feet in its length. It has been comparatively recently occupied by a 
small glacier, a lateral mornine of boulders lying near the foot of each 
rocky wall. The summits of the hills are scored by gln.cial grooYes 
running south. 

For a short distance south-westward from this little valley. the shore 
is high and rugged, the points being composed of similar gneiss, which 
gradually swings round until it strikes south ward out into the lake, 
and dips westward at an angle of about 45°. The land then becomes 
lower, n.nd the beach is largely composed of boulders, with occasional 
outcrops of gneiss. At the point five miles north-east of the little 
valley the thinly foliated gneiss is cut by a greenstone dyke. 

At the mouth of a brook, three miles north-east of this point, is a 
much fractured red and green, highly calcareous quartzose-schist, clip-
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ping westwal'd at fLn angle of 15°, interbanded with layers of dark-green 
fine-grained diorite, the hornblende in which is largely altered to 
chlorite. 

From the brook north-eastwarcl for several miles, a ridge scvernl 
hundred feet high, ri~es by a grassy slope from the edge of the water. 
At a point four miles from the brook is an outcrop of red sandstone Red sand-· 

'tone. 
and conglomerate striking S. 20° \V., twd dipping N. 70' \Y. at an 
angle of -1'1°. 

In the bottom of a bay, eight miles further ea~t, a brook thirty yard8 
wide flows over boulders and ridges of gneiss into the lake. Its banks 
are twenty feet high, and are of gray till filled with boulders. The 
rock, '' well. foliated reel and gray gneiss, strikes N. 85° E., and dips 
S. 5° E. at an angle of 60°. The glacial grooves on its surface trend 
S. 15° \V., the northern sides of the bosses being smoothly rounded, 
while t he southern side:> are rough and bruken. 

In the high rocky ridge south of the brook, the rock is a <lark-green 
thinly foliated garnctiferous hornblende-gneiss, striking S. 80° ·w. and 
with almost Yertical dip. This gneiss strikes along the northern shore; 
but at the foot of the steep hill, and extending downwards towards Lim eBtone 

the edge of the water, there may be seen in places a ba.nd of red lim 0 - band. 

stone, ofLen brecciated, and including fragments of schist, &c. The 
width of this limestone band could n0t be determined, for its 80uthern 
side was not seen. 

The island opposite, about a mile and a half long, seemed to be 
composed chielly of red stratified rock, probn,bly sandstone, dipping at 
a low angle towards the south . At its CP.stern end is a high rounded 
hill composed of a massive red 1.nica-trap, consisting of a small amounL Red mica 

of a fine-grainPd groundma•s reddened by minute particles of iron trn.p. 

ore, through which are scattered m::i,ny minute lath-shaped crystals of 
felspar (plagioclase 1), many large phenocrysts of biotite, a few large 
phenocrysLs of orthoclasc, some long crystals of apatite, and some smal] 
masses of hrematite. 

All the n,cljoining islands rtre of reel rock, but as we were unable to 
vi>it most of them, on account of the shortness of time :it our disposal, 
their exact character was not determined. A small island three mile s 
and a half north-west of the head of the nort,hern outlet of the lak e, Red sand-

d h d f h l · l cl l tl f · f d t stone and con- · an t e east en o t e arge is an to t 1e sou 1 o it, were oun o glomerate. 

consist of highly altered red sandstone and conglomerate, containing 
white quartz pebbles, and dipping at a 10,1- angle towards the. rugged 
hills of gneiss on the north shore. 
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At the head of the northern outlet of Baker Lake is a conspicuous 
rocky hill a hundred ff'et high, composed of well banded red and green 
gnei s~, often highly garnetife rous, striking S. 65° E. and dipping S 25° 
W. at an angle of 70°. A dyke or band of fine-grained dark greenstone 
runs through the hill parallel with the strike of the gneiss. 

Bowell Island, so called in honour of t he Hon. Sir Mackenzie Bowell, 
li es to the south, with its high rocky shores which round down gently 
into the water. 

On the evening of September 6th we entered the northern outlet of 
Baker Lake, but we had not procf'eded far before we were met by an 
overfall or rapid, down which the water was flowing towards us. For 
a moment it seemed as if we must have taken the wrong course, but 
we soon recognized that we had met the incoming tide, though the 
water was quite fresh The tide therefore appears to ascend as far as 
Baker Lake, though it does not appreciably affect the lernl of the lake 
itself. 

The river flows in the bottom of a rocky gorge from 200 to 500 
yards in width, on the north side of which are rugged broken cliffs, 
between 200 and 300 feet high, rising from the edge of t he water. The 
rock is a hard, brittle, well banded, green gneiss, striking down the 
gorge, interlaminated with bands of dark greenstone, and also cut 
across the strike by narrow dykes of t he same rock. The south shore 
is also high, but the hills are more evenly rounded, and the lower 
part of the slope is commonly grassy. A few willow bushes grow on 
the rocky slopes. The sides of the rock are well smoothed and glaci
ated, the grooves running straight down the valley. The movement 
of the glacier would seem to have been eastward, as the western sides 
of the knolls are rounded, while the eastern sides are rough and broken. 
On a small island near the mouth of the river the rock is a similar 
banded gnf'iss striking S. 85° E., and dipping N. 5° E., at an angle of 
60°. It is very much crushed, the grains of quartz and felspar being 
all roughly angular, approximately equal in size, and showing fine 
foliation. It is cut by a dyke, about a hundred feet wide, running 
S. 63° E., of fine-grained dark-gray garnetiferous diorite. 

Glacial strire were apparent running S. 15° E. 

CHll:STERPIELD INLET. 

Chesterfield Inlet was entered just below the aboYe-mentioned 
island. It is a long, narrow fiord extending 125 miles westward from 
the north-west coast of Hudson Bay. Including Baker Lake it has 
n. total length of 210 miles. On each side are bare, rocky slopes, 
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usually from 100 to 200 feet high. No soundings were taken by the 
writer, but the greatest depth marked on Captain Christopher's chart, 
made in 1762, is forty fathoms. At its upper end, just east of Bowell 
Island, the tide was found to rise six feet, while at its mouth the rise 
of the spring tide is about eighteen feet. 

At a low point on the north shore, in latitude 63° 58' 26", and a Garne~iferous 
mile and a half bdow the mouth of the river just descended, the rock gnei•s. 

is a coarse gray garnetiferous gneiss, striking N . 77° E., and dipping 
N. 13° W. at an angle of 70°, the garnets being often aggregated in 
large oval masses, around which the folire curve. We found, lying on 
the shore and probably derived from the 1·ocks of the vicinity, a small 
boulder of granite containing a mass of copper-pyrites. 

The surface of the gneiss at this point was scored by three sets of Three sets. of 

1 · 1 · 1'h l' f d · d I · glacial stnra g ac1a stnm. e ear iest set, oun m protecte grooves on a s opmg · 
surfaces run S. 65° \V. The surface generally is smo.)thed, and well 
markerl. by glacial grooves running S. 3° E., the direction of motion be-
ing quite e,·ident. A still later set runs S. 43° 'E., but this glaciation 
has not been sufficiently severe to rub ou t the former, except on the 
very summits of the knolls. 

Three miles further east, on the ~mme shore, is a low point of thinly 
foliated green gneiss, cut across by a dyke of reddish ,granite or diorite, 
which is Yery much crushed and altered and in which a schistose char
acter is developed. In thin sections the qua.rtz and much of the felspar 
is seen to b~ broken into minute fragrno,nts, among which are scn.ttered 
some rather large broken masses of felspar, chiefly plagioclase. 

Four miles north-east, across the mouth of a b11y that extends a long :Flat Point 

distance town,rd~ the north, we landed n.t an island lying off Flat Point. 
It was found to consist of rather coarse reel and gray banded biotite-
gueis~, striking N. 37° E., and dipping S. 53° W., at an angle of 45", 
cut by anastomosing veins of coarse red pegmatite. Its surface is 
scored by glacial grooves bearing S. 1 7° W. 

Two miles and a half further south-east, n.long the north shore, is 
a l~w island, the northern part of which consists of mas~ive red 
grn.nite, while its southern part is of a con.rse gray gneiss, striking as 
before, but dipping south-eastward at a high angle. Two miles 
further down the shore the gneiss is again dipping north-westwa,rd at 
an angle of 60°. 

Three miles and a half further east is a rounded point of typical 
reddish-gray biotite-gneiss, rather irregularly foliated, but seeming to 
have a general strike about N. 80° E. The surface is well glaciated, 
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with grooYes and strim trending S. 23° E., the di rection of motion being 
unmistakable. 

Waterslightly The water in the inlet here begi11s to be slightly brackish . 
brackish. 

Coarse red 
granite. 

From this point, for seventeen mile8 down the Inlet, as far as Ragged 
Point, the sliores are composed or rather high rounded bare hill s of 
light-gray gneiss, occasionally cut by dykes of da.rk greenstone. At 
Ragged P oint the gneiss is intersected by Yeins of coarse white musco
,-ite-granite. The surface is also strongly scored by glacial grooYes n.11d 
strim bcn.ring S. 17' E. 

On the north side of Promise Island is a rounded hill or ridge 300 
fee t high, of a somewhat coarse massiYe red granite, containing but a 
1>mall amount of bioti te. Just south of the granite is a hill of dark 
mica-schist·, associated with gray gneiss, intersPcted by veins of coarse 
white granite. Na,rrow dykes of dark greenstone cut both the granite 
t1ml the schist. 

The shore north-east of Promise I~lt1nd, and as far east as \Yost 
Point, consists largely of the same granite, but som~ of the hills had 
the appea,rance of being composed of the light-grny gneiss. The south 
sho re, possibly on the northern side of Fl1rther- hope Tsland, seemed to 
be composed of gray gneiss. 

Below \Vest Point we ran down \Yith the tide, but against a stiff 
bead wind, to a, low point east of Da,ngerous Point. At the turn of 
the tide we put ashore, for it was useless to attempt to travel against 
both wind and current. The shore everywhere consisted of utterly 

Rterile rocky sterile rocky hills of r ed granite or light-gray gnei-s. At the plac e 
hills. 

where we l:i.nded the rock is red granite, inclosing masses of gray 
gneiss. The glacial strire run S. 20° E . 

\Vhen t he tide began to ebb we continued down the rock-bound inlet, 
and camped in a little cleft on a dark rocky island , three miles north_ 
west of l\lerry Headland. The rock was dark- and light-gray biotite
gneiss, striking ~. 55° E., ancl with almost vntical clip. The glacial 
strim were here found to ha ,·e turned towards the coast, running S. 
50° E., down the inlet. The next clay, Septemb'r lOLh, we trave~led 
eleven miles against a stiff heRd wind, through the mist and drizzling 
rain, until the rising storm drove us ashore on a high roundecl isla nd 
of biotite-gneiss, cut by grani te Yeins, and contained inclusions of dark 
hornblende-schist. 

:::leven miles south-east, on a high hill of ligh t-gray biotite-gneiss cut 
by ,·eins of coarse reel pegmatite, an obsen·ation for longitude was 
t,aken. On Lhe summit (Jf thi<; hill are distinct glacial grooYes trending 
s. 86° E. 



<: EOl.O<: l('.I I. 'knn:Y ()lo' C' .1~ . 1 I)_\_ \'01.. 1x., P .11<T F, l' 1..1T1-: vt. 

KP J>t. !), l l-{!l:l. 

XOWl'l I KH O IU•; (H' Cl I l•: S' l'EH l>' I '"L I ) 1 -:'\ L l ·~T . 

(\V (·li ghc i:1L"cl gnei".) 

.1 . I\. T r1<1<1-: 1.1.. l'li uLu. ~e pt. ~O, 1 ~!!3. 

HOCJCY SH OH I•; OF llUDSOK JlAY, \\'1'ST OF TlrnM POJ NT. 





TYRRELL. J HUDSON BAY. 81 F 

At Peter's Cairn, three miles farther east, we were again storm- Peter's Cairn. 

bound for most of a day, and during this time 111r. J. vV. Tyrrell made 
a full collection of the plants of the vicinity. The hills are very 
similar to those farther up the inlet, being well rounded and almost 
utterly bare. The rock is a gray biotite-gneiss striking S. 10° W. and 
dipping S. 80° E. at an angle of 45°, cut by many veins of fine-grainetl 
red granite, aud coarse red pegmatitic granite, so that the rock has 
often the appearance of fragments of gneiss, inclosed in a network of 
granite. On a point of similar gneiss, north of Spurrell Harbour, the 
surface is strongly scored by glacial grooves trending S. 45° E. 

At the rocky point south-east of Spurrell Harbour, which is at the Spurrell 

southern entrance to Chesterfield Inlet, we were again delayed for most Harbour. 

of a day by heavy winds, and observations were taken for variation of 
the compass, latitude and longitude, the latter to determine the dis-
tance that we had travelled eastward since leaving the forks of Doo-
baunt River. The latitude was found to be 63° 20' 10", and the 
variation of the compass 10° vV. The point itself is a long gentle 
slope of smoothly glaciated biotite-gneiss, often with almost horizontal 
lamination. Like that previously described, it is cut by veins of fine. 
grained red granite and coarse pegmatite. Above high-water mark is 
a sandy terrace, on which is an old Eskimo camping ground, with the 
bases of igloos sunk a foot or two into the sand, and piled round with 
rings of stones, while around are many large slabs of stone in a vertical 
attitude, looking like gravestones in a cemetery. 

Hunso~ BAY. 

For six miles south of Chesterfield Inlet, the shore is rocky, and Rocky Shore. 

rises more or less gently back to hills of gray gneiss. Opposite Fair-
way Island is a low sloping point of light-gray gneiss, striking along 
the shore, cut by a boss of coarse dark-green hornblende-rock holding 
a large quanhty of pyrite. Both rocks are cut by veins of coarse 
red granite. The glacial grooves here run S. 55° E. South of this 
point the character of the shore suddenly changes, and for eighteen 
miles it is composed almost entirely of rounded transported boulders of 
granite, gneiss, etc. These frequently extend south-eastward into long 
low points. In the bottoms of the bays the boulders are usually piled 
in even walls, behind which the land rises gradually to rounded 
t erraced grassy hills. 

The point north of Baker's Foreland is a long narrow bare ridge 
of gray gneiss, contrasting strongly with the surrounding shore of sand 
and boulder. . The gneiss is cut by wide veins of coarse white pegma-

6 
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titic granite. The surface of the rock is smooth and polished, but is 
not strongly scratched or grooved, though any grooves that were seen 
trend S. 35° E. 

Baker's Foreland consists of high points of boulders extending into 
shallow water. From Baker's Foreland south-westward for fourteen 
miles, the shore is mostly low and composed of boulders of red and gray 
gneiss, which frequently extend as long low points into the sea. The 
land rises to a ridge of terraced grassy hills. 

At a point north-east of Rabbit Island the character of the shore 
changes, and dark-green Huronian schists crop out from beneath the 
boulders. 

North of Rabbit Island is a high point, on which the Eskimos are 
accustomed to camp while waiting for the traders from Churchill. 
The point is composed of green calcareous chloritic schist, striking S. 
55° W., and dipping N . 35° W. at an angle of 60°. The schist is cut 
by a dyke seventy-five feet wide, of massive green highly altered dia
base, containing a large amount of mispickel. This diabase also out
crops along the shore, where it incloses many bands of the green 
schist. The glacial strire here trend S. 20° E . 

From this point south-westward for four miles and a half, to the 
mouth of Rankin Inlet, the shore is rocky, being composed of green 
chloritic schists, striking as before. The islands lying out towards 
Marble Island seemed to be composed of the same rock. 

Long shoal. At the point north-east of Rankin Inlet, a shoal covered with boulders 
extends a long distance out to sea, and obliged us to keep our canoes 
a mile from land. When we rounded this shoal, and again drew in 
to the land, we found it still composed of green chloritic schists, but 
they had turned and were striking N. 75° W., with dip S. 15° W., 
about 60°. 

Rankin Inlet. Thence westward for twenty miles, along the north shore of Rankin 
Inlet, the points and islands are composed of green schist, but the bays 
are shallow and lined with boulders. Behind the beach are low grassy 
hills, with bosses of rock projecting here and there through the turf. 

Altered Falstaff Island is high and rounded, and consists of a light-green 
diabase. rock, probably an altered diabase, showing very distinct concretionary 

structure, the face of the rock presenting the appearance of large oval 
masses piled together as closely as possible. Many veins of white 
quartz intersect the diabase. 

A low bare island in the mouth of the inlet, on which we landed in 
.crossing from shore to shore, is composed of light-green chloritic schist, 
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probably an altered elastic rock, striking N. 65° W., with vertical dip, Altereclclasti 

but also with a vertical slaty cleavage striking N. 25° W. Associated rock. 

with this schist is a massive green altered diabase or gabbro. The 
surface of this island is strongly glaciated. The west side and the 
higher points are scored in a direction S. 70° E., but some of the 
depressions showed strong groovings S. 38° E. Well marked cross-
fractures clearly indicated the direction of motion of the ice. 

The high rocky islands seemed to be confined to the north side of 
Rankin Inlet, one lying west of the course travelled being especially 
conspicuous. The south side of the inlet is also rocky, but the country 
farther south appeared to be composed of till and boulders. 

The point, a mile and a half south of Cape Jones, consists of light- Cape J 011e1>. 

gray biotite-gneiss, heavily and almost horizontally foliated, traversed 
by occasional thin bands of mica-schist, and cut by many veins of red 
granite and quartz containing pyrite. The surface is strongly scored 
by glacial grooves, the last and general set bearing S. 65° E., while an 
earlier set bears S. 20° E. 

From a short distance south of Cape Jones the shore is low and 
composed of boulders, while grass-covered country, probably underlain 
by till, extends back to low hills. Through the rounded surfaces of 
these hills jagged knobs of rock, probably gray gneiss, occasionally 
project. Shoals, or low ridges of boulders, extend long distances 
out from shore, so that it was usually impossible to travel in our 
canoes within a mile of the high-water mark. 

The rock at the point south of Corbett Inlet is a massive green fine Corbett Iulet 

or medium-grained diabase, which is now almost entirely altered into 
a mass of chlorite, epidote, zoisite and calcite. It has a clearly marked 
sphreroidal structure, being composed of ovoidal masses, from two to 
three feet in longest diameter, separated by narrow, lighter coloured 
bands of rock of very similar composition. H ere and there bands of 
rounded nodules, from four to eight inches in diameter, traverse the 
rock quite independently of the ovoidal masses, two or three of the 
former often lying in one of the latter. This diabase is cut by many 
small veins of quartz and calcite, which contain large quantities of 
pyrite, arsenopyrite and ch:dcopyrite. 

At one place the diabase was seen to inclose a band, 45 feet wide, Quartzose 

of light-green elastic quartzose schist, striking N. 65° E., and with schi8t. 

vertical dip; while other bands of similar, but mote chloritic schist, 
were seen on the south side of the point. The surfaces of these rocks 
a re almost everywhere smoothly rounded and polished. The harder 

6~ 
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portions show clear glacial grooves and strire trending S. 75° E., the 
direction of glacial motion being distinctly indicated by the rounded 
western sides, and the broken eastern sides of the knolls. 

One of the most interesting styles of rock-disintegration in northern 
latitudes is here very well shown. The diabase is cut by jointage 
planes into large angular blocks. On OT near the summits of the bare 
rocky hills many of these angular blocks, especially those which are 
smaller at the bottom than at the top, have been lifted straight up by 
the freezing and thawing of the water beneath them, and the subse
quent contraction and expansion of the ice. They have then been sup
ported by fragments of rock that have fallen between the sides of the 
blocks and the surrounding rock. Each winter the large angular blocks 
are raised higher, and the supporting stones fall into new positions, or 
are replaced by larger ones. Thus these blocks are often raised several 
feet above and out of the surrounding rock, and beneath them, in the 
hole from which they have been lifted, there is usually a pool of clear 
water. 

Pistol Bay. From the point south of Corbett Inlet around to the north side of 
Pistol Bay, the shore is composed of dark-green diabase or gabbro, 
intersected by bands of highly crystalline light-green quartzitic schist. 
At one point at which we were delayed, on the north side of Pistol 
Bay, this schist strikes S. 85° E., and dips N. 5° E., at an angle of 
45°. The surface here shows strong glacial strire trending S. 55° E. 

Lying out in Pistol Bay, between two and three miles from its 
northern shore, are several islands of light-gray massive granite. 
From these islands an almost direct course was taken for fifteen 

Term P oint. miles across the mouth of the bay to Term Point, which was found 
to be composed of <lark-gray mica-schist, probably of Huronian 
age, striking S. 25° E., and dipping S. 65° 'iV., at an angle of 60°. 
It is cut by bands of light-gray gneissoid granite, and dark-green 
diabase. 

From Term Point westward the shore is rocky, and the steep rocky 
cliffs descend into rather deP.p water. The rock is a dark-green diabase 
almost entirely altered to saussurite, and is cut by many veins of 
quartz u.nd calcite, holding copper-pyrites. 

In the bottoms of the bays the line of high tide is marked by sandy 
beaches, and fifteen feet above these are other similar beaches covered 
with shells which are still remarkably fresh, and still higher up the 
slope are other similar raised beaches which exhibit a freshness that is 
quite startling to one coming from a more s0uthern country, where 
erosion and decay are very much more rapid. 



..; 

:,..-; 

ci 
,_ 
0 
;... 

;: 
'-' :n 

::.; 

~ 
8 

~ 

"" ~· 
~ 
<.) 

0 

] 
1 

:.:..: 

w 

N 
~ 

u 
::r: 
;._, 
I; 
u 

"'~ . 

0 
::-.. 
.--< 
....; ,-. 
,..-, 
:=> 
if.J 





TYRRELL J HUDSOX BAY. 85 F 

On the northern shore of Mistake Bay, nine miles west of Term Mistake Bay 

Point, is a long point of similar green diabase. Reven miles further 
south-west, about the middle of the west shore of .Mistake Bay, is a 
high point of similar dark-green diabase, containing, in many places, a 
large amount of copper-pyrites, and cut by small veins of quartz studded 
with iron-pyrites. Along the shore are many angular fragments of a. 
dark-green, highly altered rock, now composed of chlorite, hornblende 
and magnetite, but the parent bed was not seen. The surface is 
everywhere well scored by glacial strire trending S. 42° E. 

A mile farther south, on the south side of the last-named point, low Huronian 

hills of white, or light-pink Huronian quartzite, stretch away to the quartzite. 

south. This quartzite is rather thinly and evenly bedded, and the 
bedding-planes frequently show ripple-markings, The strike is N. 
88° E., and the dip S. 2° W., at an angle of 75° . . The character of the 
contact of this quartzite with the adjoining highly altered diabase was 
not determined. 

Three miles south of the point is a remarkable flat-topped island, Island of sand 

bounded by cliffs about forty or fifty feet high. It is composed of and gravel. 

sand and coarse rounded gravel, and extends as a long, narrow, and 
almost horizontal ridge. As seen from the canoes it had the appear-
ance of having been an esker which had subsequently been levelled off 
by wave action, at the time when some of the raised beaches around 
the bay were formed. 

Opposite this island, and as far south as :X eville Bay, the shore is 
low and shallow, and low points of boulders extend a long distance 
into the shallow water. 

On the north side of the mouth of Neville Bay low glaciated bosses Gray gneiss. 

of reddish-gray gneiss crop out below high-water mark, while the low 
hills behind are morainic accumulations of boulders, that have been 
modified and slightly terraced by the subsequent action of the sea. 
These morainid' hills extend for a couple of miles along the north shore 
of Neville Bay, north-west of which, for several miles, the shore of the 
bay consists of smooth, bare hills of greenish epidotic gneiss, bfltween 
which are small till-covered areas covered with black lichen ( Alectoria 
divergens). Beyond these hills is an open sandy and gravelly country, 
rising in regular terraces to heights of about a hundred feet above the 
sea, beyond which, near the mouth of Ferguson River, the country is 
again characterized by bare rocky hills of gneiss. 

From the mouth of Ferguson River to Churchill, we travelled along 
the shore both in 1893 and 1894, but on both occasions the journey 
was made with as few stops as possible, and these only at high tide, 
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and in the former year the ground was thickly covered with snow, so 
that it was impossible to obtain more than a vp,ry general idea of the 
geology of the country. 

;_, ille Riy. The south-west side of Neville Bay is usually rather low, with long 

Dawson Inlet. 

Point~ miles 
S.W . of Wal
lace River. 

points of boulders extending out from it into shallow water. Sir 
Bibby Island is a large, low island of till and boulders, and between 
it and the shore is a narrow shallow channel, probably dry at low tide, 
with a bottom of boulders. From this channel southward, for a short 
distance the shore is low and strewn with boulders, and then it 
becomes very bold and rocky. 

Two miles south of Sir Bibby Island is a prominent rocky point, with 
a high rocky island lying a short distance off it. This point is c0m
posed of light- and dark-green diabase or gabbro, while the rock on 
the island shows a slaty cleavage and breaks into long thin slabs. 

From this prominent point the shore turns westward and is bold 
and rocky, being composed of dark-green fine-grained diabase, studded 
with copper-pyrites. 

Dawson Inlet, lying to the west of this point, must be thirteen miles 
or more in depth, as we could not see to the bottom of it from the 
tops of the hills on the north shore. We crossed the mouth of this 
inlet to two islands, on which are long hills of sand and boulders. 
From these islands south-westward for several miles, the shore is low 
and thickly strewn with boulders. Here and there it becomes very 
flat and sandy. Behind this sanely plain is an old beach, fifteen feet 
above the present one. A short distance further inland are a number 
of narrow ispatinow-like ridges of gravel and boulders running S. 50° 
E., parallel to the direction followed by the Keewatin glacier towards 
Hudson Bay. 

Six miles south-west of the point at the mouth of Wallace River, 
where we were delayed for five days in a storm, the tide runs out for a 
couple of miles, leaving behind it a wide Randy flat; studded with 
boulders, and partly covered with ropy seaweeds. Behind the beach 
is a wide grassy flat, dotted with small lakes, which extends back a 
couple of miles to the foot of an escarpment about thirty feet high, of 
sand and gravel. On top of this escarpment is a sandy plain without 
boulders. Near the shore are some low bosses of gray biotite-gneiss, 
rather irregularly foliated in a general north-east and south-west 
direction, and cut by many veins of red granite. Against the gneiss, 
though the exact contact was not observed, lies a band of rather thin
bedded white and pink Huronian quartzite striking N. 50° E., and 
with vertical dip. The surfaces of the beds are often strongly ripple-
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marked. Si~ty feet of quartzite in all is exposed. North-west of the 
quartzite band is a low strip of land, about 200 yards wide, in which 
no rock exposures were seen, and beyond it is a band of green siliceous 
schist, probably also of Huronian age, dipping and striking the same 
as the quartzite. The schist is much jointed, and many angular blocks 
of it have been heaved out of their places by the frost. 

From this place southward for many miles, no rock in place was Low Fhore 

seen, but the shore is very flat and strewn with boulders, and the tide 
at low water runs out several miles. In north latitude 61 ° 18' is a 
prominent cape, consisting of two high morainic ridges of boulders, 
from which extensive shoals of boulders stretch seaward for several 
miles. South-west ef this point is a group of hills, apparently morainic 
ridges and eskers. 

Cape Esquimaux is a narrow esker-like ridge several miles long, trend- Cape 

ing S. 73° E., with a deep but narrow bay on each side. The scarped Esquimaux. 

end of the point shows the cut face of a terrace twenty feet high, the 
lower part of which is of sandy till, full of boulders, while the upper 
part is of stratified sand. On the summit of the cape, near the point, 
are some small ponds of excellent fresh water, so that it is a convenient 
place for trading boats to stop as they travel between Churchill and 
Marble Island. ' 

Sentry Island, lyingoffEsqimaux Point, appeared to bea long kame Sentry I.land 

or drumlin, rising gently from both ends, and like so many of the 
ridges in the interior, with a large boulder on the summit. 

The point five miles south of Esquimaux Point, is a similar long 
sandy ridge or esker, running S. 73° SV., parallel to the last, quite 
narrow, and about twenty feet above high-water mark. Long bars of 
boulders extend seaward from the ends of both these points. 

Seven miles south-westward from the latter· point, in a rounding 
bay, we came to a low flat grassy shore, with a conspicuous drumlin
like hill half a mile inland. 

On bhe shore, two miles south of this hill, is a low boss of red gneiss. 

In north latitude 60° 50', McConnell River discharges its waters in }foConnell 

a series of little channels for a mile or two along the beach, and off River. 

the mouth of the river a very extensive shoal extends several miles 
out into the bay. On a level sandy plain, within the delta of the 
river, is a low rounded drnmlin-like hill, which forms a very conspicuous 
feature on this portion of the shore. 

For several miles south of McConnell River, a level well-grassed Sandy plain. 

sandy plain extends along the shore, and then some low rounded 
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hills make their appearance. Eight miles south of the riYer a brook 
thirty feet wide flows into the sea, at the mouth of which is a sandy 
spit, on which we found some drifted pieces of dry willow, which bad 

Absence of doubtless been brought down by the brook. These were the first 
driftwood. pieces of driftwood found while we were travelling southward down 

the shore of Hudson Bay. It would seem that there is a persistent 
current flowing southward down this shore, and any driftwood that 
may be brought down by streams into the sea is therefore carried in 
that direction, until it is thrown upon the beach out of the reach 
of the waves. Consequently no driftwood was found north of tLose 
rivers which had wood growing somewhere on their banks. 

Four miles south of this brook, along a low flat shore, is a low boss 
of red granite. 

Four miles further south is the mouth of a small river, which dis
charges a considerable quantity of brownish water over the stony 

Gray gneiss. beach. Two miles further south, in approximate latitude 60° 34', is 
a low rounded bill of gray gneiss striking S. 60° E., and dipping 
S. 30° W., at an angle of about 40°, but the gneiss is so intersected 
by veins of red granite that it is impossible to determine the 
dip very closely. The surface is smooth and strongly glaciated, the 
grooves and strire trending S. 7 3° W. The eastern sides of the knolls 
are rough and hroken, while the western sides are smooth and 
rounded. 

For a long distance further south ward the shore is all low, flat and 
sandy, with bars of boulders lying off, and parallel to it, and not pro
jecting out from it as before. 

In latitude 60° 7' is a low rocky point of red gneiss, and three miles 
and a half south of this point, in observed latitude 60° 3' 31", some 
large driftwood was found on the higher points of the shore, about 
where it would be thrown by the heavy storms, so that it is probable 
that we were then in the vicinity of the most northerly stream that 
has heavy timber growing on its banks, though as yet there was no 
sign of any trees on the shore. 

Four miles further south low ridges of sand and boulders began 
to appear along the shore, and three miles further on the country 
assumes a decidedly lumpy morainic appearance. 

Egg Island. Egg Island is a conical morainic knoll of bouldflrs, lying in a gently 
rounded bay about a third of a mile from shore. The upper fifteen 
feet is covered with grass, while the rest, which is washed by the 
waves and tide, is a slope of naked boulders. The water between 
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the island and the shore seems to be deep, and there is a moderately 
high morainic ridge of boulders on the shore opposite it. 

For five miles south of Egg Island the country consists of low 
rough hills of boulders, and the beach is composed entirely of boulders. 
It w<<S so steep that at half ebb we were able to pass in our canoes 
within one or two hundred yards of flood tide mark. 

Here was a point that had been conspicuously marked by the 
Eskimos for some of these people had raised a larcre drifted tree-trunk P oin.t of red 

' o gramte. 
into an upright position on its summit, and had supported it there 
with heavy stones. The point is underlain with a coarse red granite, 
with a well rounded, roches moutonnees surface. It is scored by dis-
tinct glacial strire trending S. 15° E. A few glacial grooves were also 
seen trending S. 30° E., but whether earlier or later was not determined. 
The boulders lying about are almost entirely of granite and gneiss, 
but a very few pebbles are of Palreozoic limestone. 

The shore to the south continues to be strewn with boulders, though 
here and there the smooth granite Ot' gneiss descends into the water. 
Six miles south of the Standing-stick Point is a knoll of medium-grained 
red biotite-granite, the surface of which is smoothly rounded on its 
western and broken and jagged on its eastern side. It shows many 
irregular glacial scratches, but one strongly marked set of parallel 
grooves trends S. 60° E. 

In latitude 59° 28' 8" is a point of rather fine and even-grained 
rusty red granite. In places the rock descends steeply into the water, 
and the point is probably a good landing place for small boats at any 
stage of the tide. At extreme storm-tide mark, a large quantity of 
driftwood is scattered on the shore, some fine large trunks of white 
spruce among the other smaller fragments of wood. 

Hubbart Poin.t, several miles farther south, is the most easterly Hubbart 

one of a number of stony morainic hills which extend southward for P oint. 

several miles, separated by tidal flats. The top of this hill, which is 
about forty feet above high-water mark, is moderately well grassed. 
On it are many stone mounds, evidently Eskimo graves, on and beside 
which are numerous spears, kettles and other articles that have belonged 
to the Eskimos while alive, and have been left here with the bodies by 
the surviving relatives. A large quantity of driftwood had also been 
collected and piled up by the Eskimos on this point. 

Here Captain Luke Foxe landed in 1631, 263 years before om· first 
visit, and the description of it given by him would very well char
acterize the place as it appeared to us. In the distance towards 
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the south· west is an escarpment or ridge of hills. ·with the field-glass 
this ridge was seen to be wooded with a coniferous forest, being the 
first trees that we had seen for many weeks. 

Willow:; begin South of Hubbart Point clumps of willows begin to appear on the 
to appear. 

shore. Some low, bare, rounded bosses of grey gneiss were seen near 
the edge of the water, but though the surfaces were smooth and 
polished, the snow made it impossib_le to determine the exact direction 
of glaciation. 

Thence southward and eastward, to the bottom of Button Bay, the 
shore is low and flat, with a rather higher ridge in the background. 
At low tide a wide mud-flat, covered with boulders, extends seaward 
for several miles. Trees, chiefly small white spruce and larch, 
gradually approach the shore, until, at the bottom of Button Bay, the 
forest reaches to within a short distance of high-water mark. 

PORT CHURCHILL. 

P osition. The trading store and mission at Churchill are situated on the west 
side of the tidal lagoon at the mouth of the Churchill River, on tin old 
sandy beach a few feet aboYe high-tide level. Back of this old beach, 
which is between 100 and 200 yards in width, steep bare rounded 
hills rise to a height of 80 to 100 feet, forming part of the rocky ridge 
which extends along the west side of the river for several miles, out to 
the extreme end of Eskimo Point at the old fort, forming the bold 
promontory between the river and the east side of Button Bay. A 
similar rocky ridge also forms the east side of the mouth of the tidal 
lagoon, and thence extends eastward for a number of miles along the 
shore of Hudson Bay towards Cape Churchill. 

Character of The rock is a greenish-gray e1·en-grainecl, false-bedded, fel spathic 
rock. arkose sandstone, in places ' 'ery massive, and in other places more 

thinly bedded, often cut by many irregular veins of dull whi.te quartz, 
which contain a large quantity of magnetite. At the rocky point 
below the mission it strikes N. 45° E. and dips S. 45° E. < 70°. In 
the hill south of Sloops Cove it strikes N. 55° E., and dips S. 35° 
E. < 20°, with ripple-markings showing on the planes of bedding. 
At the mouth of the river, near old Fort Prince of Wales, it strikes 
N. 65° E., and dips S. 25° E., < 70°. Its elastic character is every
where apparent, and here and there, scattered very irregularly 
through the beds, it contains well rounded pebbles, some of which are 
as large as the fist, of white elastic quartzite similar to the Huronian 
quartzite of :Jiarble Island. The occurrence of these quartzite pebbles 
appears to associate this Churchill arkose with the red Athabasca con-
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glomerate, with its white quartzite pebbles, which has been correlated 
with the Keweenawan rocks of Lake Superior. The Churchill rock 
has been much more disturbed and altered than the Athabasca con
glomerate, but that may be due to quite local conditions. 

In a fissure, along the lines of bedding of this arkose, on the south- Cambr<>

east side of the rocky point below the mission, protected from any of ~~~~rit~~e. 
the three glaciations shortly to be described, is, or was, a small outlier 
of a unaltered Oambro-Silurian limestone containing a few cubic feet 
It is mainly composed of the following species of corals, which seemed 
to be in the same position in which they originally grew on the surface 
of the arkose, Columnarici alveolata, Goldfuss, F'a'Gosites Gothlandiciis, 
Laro., and Calapc:ecia Canaclensis, B. Scattered among the corals are 
fragments of the following shells : Dinoboliis magnificus (?) B., Rhyn-
chonella, probably R. ineqnivalvis, Oastelneau, or R . .Anticostiensis, 
B., Orthoceras, fragments of two or three s.mall species, one marked 
with minute longitudinal ridges; .Actinoceras, probably Richardsoni, 
Stokes, or Bigsbyi, Brown; Cyrtoceras sp., apparently the same as one 
from Little Black Island, Lake "Winnipeg; lllae1ms sp. Scattered 
along the shore in the vicinity are many boulders of thin-bedded white 
limestone of about the same age, containing the following fossils, Yiz. : 
Calapc:ecia Canadensis, B., Colwnnaria alveolata, Goldfuss, Streptelcisma 
robustum (?), W., Hcilysites catenularius var. gracilis, Hall. Dinobolus 
parviis, Whitfield, Rhynchonella, sp. Lophospira bic·incta, Hall, Plew·o
tomaria or Trochonema sp., lifacliirea .Jfanitobensis, W., Orthoceras or 
.Actinoceras sp. Pterygometopus callicephalus, Hall. 

With the above are associated some fragments of white Silurian Fragments of 

limestone like that of the Grand Rapids on the Saskatchewan River, 
1
E?ilnritau 
in1e~ onf". 

holding P entmnerus deciissatus, W., in abundance, with Pterinea sp., 
the same as the species from Grand Rapids, Pleurotomaria sp., 
Gornplwceras parvulum, \V., and an Ostracod which Professor T. 
Rupert Jones has determined as being probably identical with L eper-
ditici Selicynii, Jones, from the Silurian of Anticosti, but also as being 
very similar to Leperditia cceca, Jone , from Grand Rapids. 

In and around the old fort at the mouth of the river, are many 
boulders of heavier-bedded Trenton limestone containing large Ortho
ceratites very like some of those from the Trenton of Manitoba. These 
latter boulders have probably been transported along the shore from 
some outcrop of limestone farther towards the east. 

The bare quartzite hills have rounded roches moutonnees su rfaces, W ell

but unlike the hills further north along the shore of Hudson Bay, they glacfiated 
~ sur ace8. 

are planed and scored on every side, instead of being on one side smoothly 
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rounded and on the opposite side jagged and broken. This evenly 
rounded character is cp,used by the rock having been travelled over by 
two or three different glaciers corning from different directions, each 
planing down the surface which faced it. Two of these glaciers have 
left markings which are very distinct and unmistakable. 

The last glacier came from the north, and left grooves and strire 
varying from S. 5° E. to S. 5° W. All the summits and rocky hillsides 
sloping towards the north are smoothed and scored by this glaciation 
and all traces of previous glaciation are there obliterated. Salient 
points on eastern and western slopes are also scored by glacial mark
ings trending south, overrunning and rubbing out the other earlier 
markings, which, however, have been left in the depressions. A short 
distance behind Ooccle Point there is an almost vertical face of rock, 
running north-and-south and looking westward over a low wide grassy 
fiat, which is strongly grooved horizontally by this glaciation, to the 
exclusion of any other glacial markings. The direotion of flow of this 
last glacier is clearly shown by the absence of this set of grooves on 
southern slope , and by the presence in the grooves of numerous cross
fractures opening southward. 

This glacier was evidently a southern continuation of the one which 
farther northward flows south-eastward and south-southeastward to 
the west coast of Hudson Bay from its neve ground in the vicinity of 
Doobaunt and Yath-kyed lakes. 

The evidence of another glacier earlier than the one just described is 
also very distinct. Southern slopes, and those portions of the summits 
and western slopes protected by projecting bosses of rock from abrasion 
by the glacier from the north, are beautifully planed and strongly 
scored by glacial markings running N. 45° -55° E. The direction of 
flow of this glacier is clearly shown by the strong glacial markings on 
the protected south-western slopes, the grooves being constantly crossed 
by curved fractures opening towards the north-east, and the absence 
of this set of grooves on ea'3tern slopes, however favourable these slopes 
might otherwise be for their preservation. The glacier that made these 
markings flowed north-eastward from the higher ground down into 
Hudson Bay, being perhaps a local glacier following the general course 
of the Churchill River, at the beginning of the last glacial period. 

The evidences of a still earlier glaciation are much less distinct, for 
all traces of it have been swept from northern, western and southern 
slopes, and from every rocky projection. But on protected parts of 
hillsides looking eastward towards the river, are many well planed 
surfaces strongly scored by a parallel set of glacial groovings trending 
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S. 80° W. This glaciation is shown to be older than that moving 
towards the north-east at a number of places where surfaces scored by 
both sets of grooves come in contact with each other, but especially at 
some well protected spots on the summit of the ridge west of the 
trading store, where depressions, in the surface that is generally scored 
by glacial grooves running north-westward, are scored by the earlier 
set of grooves and stri::e pointing S. 80° W. The direction of motion 
of this, the earliest of the three glaciers, could not be as certainly 
determined as that of the other two, but pits rounded on their western 
and broken on their eastern sides indicate that the direction here given 
is correct, and besides this many of the strongly scored surfaces would 
almost certainly be untouched by a glacier moving in the opposite 
direction. 

Churchill is the most northerly point on the west shore of Hudson 
Bay where any signs of a westward glaciation could be detected, and 
the groovings here were probably caused by a more or less local glacier 
moving westward from a neve near the shore, when the land stood some
what higher than it does at present, possibly centring in the vicinity 
of Cape Churchill, thirty miles east of the mouth of Churchill River. 

The transported boulders on the flats and along the shore in the Transported 

vicinity of Churchill, consist chiefly of local arkose rock or of white boulders. 

unaltered Palreozoic limestone, but a considerable number are of red 
and gray gneiss and fine-grained red granite, while a few small ones 
are of red quartz-porphyry. All are very prnbably derived from the 
country west of Hudson Bay. 

Gravel terraces, on the sides of the hills and up to their summits, mark Gravel 

old shore-lines, indicating the gradual rise of the land in post-glacial terraces. 

times, since it has been unburdened from its load of snow and ice. 

Whether the land is still rising, or whether it has now reached a Ri si~·~ or 

condition 0£ stability are interesting questions and since Churchill has "tahihty of.the 
' land. · "' 

been occupied as a trading post of the Hudson's Bay Company for 
nearly two hundred years, it is reasonable to expect to find here some 
evidence of the relative positions of land and sea a comparatively long 
time ago. 

In 1733, th~ Hudson's Bay Company began building the massive Buildin~ of 

stone fortification which they called Fort Prince of Wales on the Fort Prince of 
' ' \Vales. 

summit of the low point west of the entrance to Churchill Harbour. 
This fort is surrounded by a gravel-covered plain or terrace, and the 
base of its walls is now seventeen feet above ordinary spring tide, 
and the top of the shingle beach, that is now regularly washed by the 
storm-waves at ordinary spring tides, is only six feet below the base of 
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the walls. If the land had been eight or ten feet lower in 1733 than 
it is at present, the storm-waves with high spring tides would have 
regularly washed over the point, and it is not likely that a structure 
of any kind would have bean built there, for the place would have 
been a disagreeable and dangerous one. 

In his account of Hudson Bay, published in 1744, Sir Arthur Dobbs, 
a man who had made hililself very well acquainted with the geography 
of the bay, states that Fort Prince of Wales is built "upon an eminence 
forty feet high,"* a perfectly natural exaggeration for a man looking 
at the fort in its present position, twenty-five feet above mean tide 
level, but hardly intelligible if the land was ten or twelve feet lower 
than at present, and if the fort was but fourteen feet above mean tide, 
and less than eight feet above the top of spring tide. 

For several years between 17 33 and 17 4 7, Joseph Robson, an 
engineer, was stationed at Churchill to superintend the building of 
this fort. About 17 46, he made a survey of the harbour and river for 
ten miles up from its mouth and drafted a map which was published 
by him in 1752. t This map shows the river at high and low water, 
and the rocks and low marshy ground around it just about as it is at 
present. A narrow neck of la.nd, above high-water mark, connects the 
point on which Fort Prince of Wales is built with the main shore, a 
neck, the rocky portion of which, is still very little above high-water 
mark. The low-water mark is a quarter of a mile out from the mouth 
of Sloops Cove, and stony flats extend for a mile between high and low 
water opposite the position of the present trading post of the Hudson's 
Bay Company. The high-water mark was much the same then as now, 
and marshy ground but a few feet a.hove the water, well shown on the 
old map, still extends south-west from the lagoon. A rise or fall of 
the land of a very few feet would change the shore-line considerably, 
and this old map shows clearly that no great change in the elevation 
of the land has taken place since it was made, about the middle of the 
last century 

Sloops Cove is a little bay on the west side of the river, two miles 
above old Fort Prince of v-Vales, so called from having been the win
tering dock of the small sloops kept here during the eighteenth century 
for the purpose of carrying on trade with the Eskimos on the west side 
of Hudson Bay, in the vicinity of Whale Cove and Marble Island· 
The cove is a hundred yards long and forty wide, and on each side are 

*An account of the Countries adjoining to Hudson's Bay, by Arthur Dobbs, Esq., 
London, 1744, p. 55. 

t An account of six years' Residence in Hudson's Bay, by J oseph Robson, L ondon, 
1752. 
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smooth well-glaciated rocks of green arkose, rising at first steeply, and 
afterwards more gently, to about twenty-five feet above high water 
mark. At the back, between two rocky hills, is a grass-covered bar 
of sand and gravel, separating the cove from a wide flat, still covered 
with water at high-tide, as it was in 17 46. The bottom of the cove, 
almost up to high-tide level, is composed of a fine soft silt brought in 
by the river. Across the mouth is a gravel bar, through which project 
two low bosses of rock. Between these the water drains out of the 
cove as the tide recedes, leaving it dry at low tide. To the north is a 
larger gap which has been blocked by a dam of pieces of timber, and 
large masses of rock, many of which have been blasted from some place 
in the vicinity, perhaps from south of the knolls, where the gravel bar 
has since been formed. 

In the gap at the mouth of the cove there is now four feet of water Depth of 

at bi"h sprin" tide but it is quite possible that before the dam was waLer in the o o ' cove. 
built, and the sand-bar formed, the entrance may have been somewhat 
deeper. Robson's map does not show the gravel-bars at either end, and 
if they did not then exist the fine soft silt that now forms the bottom 
would not have been there either, for the tide, rushing through the gap, 
would have scoured it down to the hard till or rock. Perhaps the 
building of the dam at the mouth of the cove, preventing this tidal 
scour, has been the chief reason why it has since silted up. 

It is difficult to find a good wintering place for a small vessel in 
Churchill Harbour, as the ice may shift and break t.he anchor chains 
and moorings and carry it on the tops of large boulders. Since a vessel 
would be perfectly safe when once it had been floated into Sloops Cove, 
considerable exertions would doubtless be made to get it there. 

In addition to the sloops of the Hudson's Bay Company, local Furnace and 

tradition has it that the Furnace and Discovery, two small ships Discoi·ery. 

sent to look for the North-west Passage, here spent the winter of 
1741-2, and the words "FuR~ACE & DISCOVERY 1741,'' cut in the face 
of the smooth rock on the north side of the coYe, would indicate that 
this tradition is correct. The Fu1·nace, the larger of the two ves-
sels, is said by Forster to have been a "sloop or bombketch,'' and 
would probably have a draught of from eight to ten feet, which could 
doubtless be lightened to six feet or less to take her into dock. That 
they were able to take the ships into and out of dock at high tide only 
is clearly shown by Robson's map, and also by the log of Captain 
Middleton, of the Furnace, who records that on June "9th and lOth 
(spring tide after the full moon of June 6th old style) got the ship out 
of her dock and moored her."* 

* Dobb's Hudson's Bay, p. 17. 
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If the deepest part of the mouth of the cove can :now be seen, and 
if the ships required six feet of water to float them into it, there would 
here be evidence of the rise of the land to the extent of two feet in 
the last century and a half, but as neither of these points are certain 
the evidence in favour of this rise is too indefinite to be considered at 
present. 

On the rocky walls of the cove, planed smooth by the second glacia
tion from the south-west, many names have been engraved and now 
appear as fresh as if cut but yesterday. Among these the one of most 
historic interest is that of "SL. HEARNE," the discoverer of the Copper
mine River, and the writer's only predecessor into the Barren Lands 
around Doobaunt and Yath-kyed lakes, who, on "July y• 1 1767," 
two years before he started on his memorable journey to the Northern 
Ocean, appeared to have sati here with hammer and chisel in hand, 
beguiling the long hours of his tedious solitude by engraving his name 
among those of the masons and a.rtisans from Fort Prince of Wales on 
this rocky point. 

But other names are of more interest in connection with the question 
of the rise or fall of the land. During the winter the bottom of the 
cove becomes filled with ice up to the level of the highest spring tide, 
for at Churchill the spring rise is 15 feet 5 in0hes, and at times 
extraordinary spring tides rise to a height of four feet above 
ordinary spring tide level. On the 2nd of November, 1893, the bot
tom of the cove was covered with ice up to the level of the last spring 
tide, about an ordinary one, and the heights above the ice of the fol
lowing names were measured and are given opposite to them :-

James Walker May y• 25 1753 ........ 7 ft. 
Guilford Long 1\'Iay y• 27 1753 ........ 7 ft. 
J. Marley, 17 48 . ....... . ...... . .... 6! ft. 
J. Horner, 17 46. . . . . . ............ 6 ft. 
J. Wood, 1757 ... ...... . ........... 6 ft. 
Furnace and Discovery, 1741 ......... 3 ft. 3 in. 

As the ice does not leave Churchill harbour, on an average, until the 
19th of June, and has not been known to break up in it before the 5th 
of June, the two names first mentioned above were undoubtedly cut 
while the ice was in the cove at its highest winter level, which at the 
present time would certainly be not more than six feet below them, and 
the surface of the snow would probably be still higher. Since the names 
would in all probability be cut not less than iwo feet above the ice, where 
a man could work sitting down, and could not have been cut below 
the ice, the greatest probable rise of the land since 1753 is between 
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three and four feet, while the greatest possible rise is six feet. It 
does not appear in what month the names of the other men were cut, 
but probably in the long <lays of winter or spring, 1?efore the ice had 
gone out of the river, and the busy summer of fishing and trade had 
begun, in which case they would indicate a less rise of the land than 
that shown by the former names. The " Furnace" and "Discovery " 
reached Churchill in the autumn of 17 41. Their names are cut in the 
almost vertical face of the rock, but whetner they were cut before the 
bottom of the cove was covered with ice or not is uncertain. 

Besides the evidence of the comparative stability of the land Rings for 

furnished by the above-mentioned names, a number of rings have been mooringships. 

placed in the rock at various heights for the moorings of the ships 
or sloops. As they are n.11 well set in the rock, they were probably 
inserted there by the masons at work on the old fo!·t <luring the last 
two decades of the first half of the 18th eentury. Those five feet or 
more above the ice of November 2nd, 1893, are still firm and strong, 
while others two feet and a half above the ice have been almost entirely 
rusted away. The former have evidently been comp,cratively free from 
the influence of the salt water, while the latter have been subjected to 
its influence, having been wet by very high tides, and splashed by the 
water in heavy storms. The positions and states of preservation of 
these rings clearly indicate that there has been no great change in the 
relative heights of land and water since the molten lead was poured 
round them as they were set into the rock. 

Through the kindness of the officer of t.he Hudson's Bay Company Dates of 

in charge at Churchill, the writer was granted the privilege of inspect- ~l~~'i~ng0~ncl 
in" a more or less broken series of "Journals of Occurrences" extend- Churc~1ill 
. "' f b k 18" d f h b · d h f 11 · Harbour. ing as ar ac as ~4, an rom t em was o ta1ne t e o owing 
record of the opening and closing of Churchill Harbour. The harbour 
opens suddenly, when the ice breaks up in the lagoon and goes out of 
the river with the tide. It closes more gradually, freezing from the 
shore out to the middle, and the date here given, in most cases at all 
events, is that of the final setting of the ice from shore to shore; for 
some days previous to this date the shore will have been pretty thickly 
covered with ice. 

7 
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DATES of the opening and closing of the Harbour at Port Churchill. 

Year. Open. Closed. L ength of open season. 

1824.. .. ...... . . .. .. . . . .. . . . . . . . . . . . . Nov. 2. 
J825 ..... . . .. .......... ,June 12... . .. 18 ........ . !'i mos. 6 days. 
1826 . .. .. .. . . . . . . . . . . . 11 . . . ... 22 ... . ...... 5 " 11 
1827........ .. .. . . . ...... 24 . . . " 13 . . .. .. .. . . 4 " 20 
1828 . . . . . . . . . . . . . . . . . . . . 22. . . . . Dec. 1. ......... 5 ,, 9 
1829........ . .... . .... . .. 10... . ................ . 
1833... . . . . . . . . . . . . . . . . 18 .. . .............. . 
1834......... .. .. .... .. . . 21. ..... Nov. 15 . . ........ 4 " 25 
1837...... . ........ . . . . . . . . . . . . . . . . 1.. ... . . . . . 
1838 .... .. ...... . ...... June 27..... . 4 .... .. . . . 4 " R 
1839.. . . ... . . .. .......... 21.. . ........ . 
1841. . . . . .. ........... . . . ...... .. Nov. 25 ........ . 
1842 ..... . .. . .... . ... .. . . . June 24 ..... . ... ... ..... .. .... . 
1843....... . . ..... .. 25 . . .... . ...... ..... . 
JS-H.. . . . ...... .. . . . . . . . 24 .. ... . Nov. 23 .... .. .. .. 5 ,, 
1845. . . . . . . . . . . . . . . . . . . 19 ........... . . . ....... . . 
1846.. . . . . . . . . . . . . . . . . . 10... Nov. 28 ......... 5 " 18 
1847... .. . . ............ 26.. . .. . ......... . . . 
1848...... . .... . . . . 19 ... . Nov. 6 ..... ... 4 ,, 18 
18-19 ..... . . ...... . .. . ... - 27 .. . . .. ... . 
1850..... . . . . . . . . . . . . . . " 15 .... . .... . 
1851 . . . . . . . . . . . . . . . . . . . . . . .. Dec. 1 ......... . 
1852 . . .. . .. . ... .. . .... . Jnne 13 ... .. Nov. 28 . ...... . . 5 " 15 
1853 . . . . . . . . . . . . . . . . . . " 24 . . . . . . . . . . .. ... - ....... . 
1855 . . . . . ....... June 19 ............. .. .. . . . 
185G...... . . . . . . . . . . . . . . 9 . . . ................ . ... . 
1857 .. . . . . . . . . . . . . . . . . . . " 21 ... . ........ . ..... . 
1858 ..... . .. ....... . ...... ... . .... . .. . Nov. 11 ........ . 
1860. . . .. . ... ..... . ... ......... ..... " 8 ......... . 
1861. . . . . . . . . . . . . . . . . . . . . .. ....... . . Dec. 4 ........ . 
1862 ........ . . .......... June 7 .. Nov. 5....... . 4 29 
1863.. ... . ....... . .. . 5 .. .... 1 " 11 . ......... 5 " 6 
1864.... . . . . . . . . . . . . . . . 21...... " 14 . .... .. . 4 " 24 
1865. . .......... . . ....... " 23. . ... . . ... ........ . . 
1866 ..... .. ...... . ...... . July 2 ..... . .. . . .. .. ..... .... . 
1885 . . . . . . . . . . . . . . . . . . . . . . ........ .. ... D ec. 4 ......... . 
1886 ....... . . . .. ....... June 17 ...................... . 
1892 ........... . ....... .. 19 .... . INov. 11 .... . . . .. 4 " 23 
1893. . . . . . . . . . . . . . . . . . . . . 19. . . " 4 ...... . ... 4 " 16 
1894 . . . . . . . . . . . . . . . . . 6 . . . . . . " Hl. . .. . . . . . 5 " 13 

Average .. . . . . .. .. . .. . . .. June 19 ...... Nov. 18 .. ........ 5mos. 
Earliest.. .. . . . . . . . . . . . . . . " 5, 1863. " 1, 1837 ... . 
Latest ........ ..... . .. ... July 2, 1866. Dec. 4, 1861 & 1885 
Longest season. . . . . . . . . . . . . . . ............ 5 " 18 days, 1846. 
S hottest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 4 " 8 1838. 

CHURCHILL TO Y ORR. 

The winter journey from Churchill to York is usually made on the 
level land some distance back from the sea-shore. The country is 
almost entirely treeless, and the snow covering it is packed hard by 
the wind, so that men travel over it readily on small snowshoes, and 
the dogs and sledges rarely sink in the snow to any appreciable extent. 
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Farther inland the country appeared to be wooded, and in the woods 
the snow would be soft, and the rate of travel, both for men and dogs, 
consequently much slower. 

After crossing the Churchill River on the ice, our course, for about Level 
twenty-five miles, was a little south of east, over level open country, country. 

interspersed with small lakes. Here and there a somewhat higher 
tract is wooded with small white spruce. Two ridges of sand or gravel, 
between twenty and twenty-five feet in height, were crossed in this 
distance. 

At a forest known as the" Eastern Woods," we turned southward 
and travelled over almost level marshy country, which, in some places, 
is quite open, but is usually thinly wooded with small white spruce 
and larch. A few groves of larger spruce were seen to the west of 
our course. Near "White Whale Lake a gravel ridge, marking an 
ancient sea beach, was crossed. As Salmon Creek is approached the 
country is covered with low scrub of dwarf birch and willow, or 
extends in wide grassy plains very similar in appearance to those of 
Manitoba east of the Pembina Mountains. Salmon Creek is a small 
stream about twenty feet wide, flowing between grassy or willowy 
banks. 

Broad River, which flows through a wide, level, l1lmost treeless, 
plain, is about a hundred yards wide, with low banks wooded with 
spruce. A few miles farther south, Owl River, eighty yards wide, 
flows across this same open plain. 

On Stony River the woods descend to within a short distance of 
the sea-shore. 

A short distance south of White Partridge Creek the open country Forest begms. 

ends, and we entered a forest of small white and black spruce and 
tamarack, the black spruce being the first that we had seen on the 
coastal plain. 

White Bear Creek flows through this forest with a width of about 
twenty-five feet. At the mouth of Duck Creek we reached the coast, 
and thence followed the west bank of Nelson River as far as a point 
opposite Seal I sland. In this latter distance the bank, which had 
been very flat, and but a few feet above the level of the sea, rapidly 
increases in height, until at Flamboro' Head it rises from the edge 
of the water in steep scarped cliffs 100 feet high, where it consists 
of unstratified light-gray till, holding striated boulders of limestone, 
gneiss, granite, &c. From the top of the cliff a thinly wooded 
swampy country extends westward into the interior. 

7~ 
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ROUTES EXPLORED IN 1894. 

CEDAR LAKE TO REINDEER LAKE. 

The course followed by the party, from Grand Rapids, up the Sas
katchewan River to Cumberland, has been often described by others, 
and its general character is well known. The geology of Cedar Lake, 
and of the river below it, is given in some detail by the writer in his 
Report on North-western Manitoba, pp. 144 E-153 E, in the Annual 
Report of the Geological Survey of Canadfl, Vol. V. (N.S.), 1890-91. 

A few notes may here be recorded on the river above Cedar Lake. 

Saskatchewan From Cedar Lake to The Pas, a distance of seventy-six miles, the 
River. river, often broken into several channels, flows through a wide marshy 

plain or lowland. No hills break the level monotony of this vast plain 
except at Pine Bluff, where three or four wooded ridges approach the 
river. They seemed to trend in a south-westerly direction, and are 
probably drumlins, though it was impossible to spare the time to 
go and examine them. The river banks everywhere are composed of 
fine stratified alluvial deposits, as far up the stream as the eastern 
limit of the Pas Indian Reserve, where the first stony bank slopes to 
the water. It is composed of a light-gray rather friable unstratified 
calcareous till, filled with irregular subangular pebbles and somewhat 
rounded boulders polished and scratched with glacial markings. The 
boulders are almost all of a pinkish Cam bro-Silurian limestone con
taining crinoid stems, &c. This sometimes varies to a limestone con
glomerate, occasionally with a sandy matrix. There are also a few 
boulders of red and gray gneiss, massive hornblende-rock, etc. 

Pas Ridge. At the Pas mission house, the low ridge, which rises fifteen or twenty 
feet above the water, is composed entirely of similar till. Four miles 
above the Mission a hill or ridge approaches to within a quarter of a 
mile of the north side of the river. It runs N. 50° E., and rises seventy 
feet above the level of the flat country to the west. In ascending it a 
terrace is met with at the height of thirty feet, and the upper twelve 
feet is as steep as gravel will ~tand. The ridge, on the summit a(least, 
consists generally of fine rounded gravel, with a few rounded boulders. 
The material is not well assorted, varying from fine rock flour to~boul
ders fifteen inches long. The ridge is wooded with Banksian pine and 
aspen poplar. As viewed from a distance to the westward, the summit 
of the ridge does not appear to be either regular or horizontal, dipping 
to the north as it does to the south. 



TYRRELL. J CEDAR LAKE TO REINDEER LAKE. 101 F 

This ridge taken as a whole, from the mouth of Birch Creek down 
the Saskatchewan to a mile or two below the Mission, is very similar 
in character to the ridge between Winnipegosis and Cedar Lakes, 
dropping abruptly towards the west and declining gently towards the 
east, the steep side being marked by shore-lines and capped by water 
deposits. This, then, may be a continuation of the rnme morainic 
ridge.* 

Above The Pas, the banks of the river are again composed of Pine Island 

stratified alluvial deposits to within a hort distance of Pine Island Lake. 

Lake where the light-gray till reappears. The shores of this lake 
appear to be very generally composed of till. A low point touched at 
on its north shore, consisting of light-gray pebbly boulder-clay, is sur-
rounded by a great number of boulders. These are chiefly of lime-
stone, white, reddish and yellow, and for the most part are well 
glaciated. Some contain such fossils as Favosites, Stroinatopora, etc., 
and seemed to have been derived from rocks of Niagara age. On the 
Sturgeon River, above Pine Island LakA, the banks are composed of 
till, except where low exposures of limestone show beneaLh it. 

At a prominent point on the east side of Sturgeon Lake a light- Sturgeon 

gray fine grained limestone outcrops near the e<lge of the water. Its Lake. 

surface is smoothed and strongly Hcored with glacial marking trending 
S. 20° W., crossed by many disruptive gouges opening southwarrl.s and 
showing the direction of glacial motion. No fossils were found in 
this rock, but the shore is covered with large angular masses of yellow 
porous dolomite, evidently derived from the immediate vicinity, hold-
ing R eceptaculites Oweni, Hall, .Maclurea Manitobensis, W., Stropho-
mena sp. Bumastus Trentonensis, Emmons, Gheiriirus pleurexan-
theinus, Green, etc., clearly distinguishing the berls as the equivalents 
of those a,t East Selkirk and Lower Fort Garry, or the horizon of the 
upper part of the Trenton. There were also some boulders of soft 
yellow sandstone, containing a number of fossils, among which are 
Endoceras annulatnrn, Hall, Actinoceras sp., 3{ acl1wea 11{ anitobensis, 
\Y., and Gonradella sp. 

On the west side of Sturgeon Lake, are many exposures of hori
zontal thick-bedded white or salmon-coloured fine-grained limestone. 
One of these outcrops, which was more closely examined, was found 
to contain many casts of salt crystals and small fossils, among which 
are the following :-Leptrma imicostata, M. & W., Plectarnbonites 
sericea, Sby., Dinobolus parvus, Whitfield, i'lfetoptoma sp., Gyrtodonta 
Huronensis, B., or Ganadensis, B., Gyrtodonta? sp., 'l.'rochonema sp. 

*See Report on North-western :Manitoba, &c., pp. 54 E-56 E, Annnal Report 
Geol. Surv. Can., Vol. V. (N.S.), 1890-91. 
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Loxonema sp., Gyroceras sp., indicating the horizon of the Trenton, 
but probably below the last. 

The boulders on this shore are chiefly of fine-grained green Huronian 
rocks, giving evidence of the presence of this formation at no great 
distance towards the north-north east. 

The Sturgeon River, above Sturgeon Lake, is about 200 feet wide, 
with banks wooded with poplar. In many places the water flows over 
a bed of flat-lying limestone, while the west and south-west banks 
often consist of cliffs of this rock. The Red Rock portage, at the 
mouth of Goose River, is over horizontal white limestone, with a few 
traces of corals. Its surface is smooth and marked with glacial 
grooves trending S. 25° vV. The river is generally very swift and 
shallow, from which it derives its common name of Riviere Maligne. 
In the twenty-five miles between Beaver and Sturgeon lakes there is 
a fall of about two hundred feet. 

Beaver Lake. Beaver Lake lies along the line of contact of the Archrean and over-
lying Palreozoic rocks, its west shore being formed of undisturbed 
horizontal white limestone, often cleanly jointed, while the east shore, 
and most of the many islands are of Archrean rocks, though the first 
island visited was of limestone. A small bare island, lying in the 
course of the canoes, was of thinly foliated wavy micaceous gneiss, 
striking S. 25° E., and dipping N. 65° E. at an angle of 70°. The sur
face is strongly glaciated, the glacial grooves all trending S. 20° ·w. 

Northern eclf(e The limestone escarpment follows the west side of the river up t.o 
li~~:i:.oic Spruce portage, three miles above Beaver Lake. It is here about fifty 

feet high, and on its face, twenty feet above the river, is a terrace, 
apparently representing an old lake shore. The portage itself, on the 

Gray gneiss. east side of the river, is over a coarse red and gray augen-gneiss, very 
evenly foliated, striking S. 35° E. and dipping N. 55° E., at an angle 
of 50°. From Spruce portage to Snake portage the banks are rather 
low, with low bosses of gneiss rising here and there through the loose 
gray stony soil. :For about two miles above the latter portage the 

Straight river is winding, above which it runs for several miles in a narrow even 
valley. valley between rocky ridges forty to eighty feet high, that to the 

south-west being bold and bare, whil e that to the north-east is more 
sloping and wooded. The valley runs along the strike of the thinly 
foliated biotite-gneiss, which in one place was found to dip N. 6fi 0 E. 
at an angle of 60°. The top of the ridge to the east is in the same 
place marked with glacial groovings trending S. 10° W. As the next 
portage is approached, where the river falls over a ledge of rather 
coarse reddish-gray granite, cut by veins of red pegmatite, scarps of 
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evenly and horizontally stratified gray sand twenty feet in height 
form the west bank, and for the next four miles, up to Leaf portage, a 
sandy terrace from twenty to twenty-five feet in height runs along by 
the river. The course of the river is now remarkably straight, follow
ing the strike of the rock, which at Leaf portage is a well foliated, 
fine-grained gneiss. The glacial strire here trend S. 15° W. Above 
Leaf portage the river flows through small irregular lakes, to the 
south-west of which are high bare hills of light-gray granite. 

At Birch portage the rock is a coarse well banded red gneiss, strik- Birchportage. 

ing S. 30° E. and dipping N. 60° E., at an angle of 40°. The surface 
is well striated, in the same direction as at Leaf portage. Above Birch 
portage the river is wide, with an easy current, flowing in a rocky 
valley with sides densely wooded with poplar. This wide straight 
stretch of river is separated from Crow Lake by a rapid, which is 
passed on Dog portage, a short carry over a low rocky island. The 
rock is a rather fine-grained micaceous gneiss, with large white por-
phyritic crystals of felspar. It strikes S. 30° E. and dips N. 60° E., 
at an angle of 20°. The surface is strongly marked by glacial strire 
trending S. 10° E . 

At Crow portage on the opposite side of Crow Lake, the York boat 
brigade from Reindeer Lake was met on its way to Cumberland, 
carrying out the winter's trade in furs. Above this point the river 
breaks into a number of lakes, on one of which, called Pelican Lake, P elicauLake. 

the Hudson's Bay Company has a small trading post. Between the 
trading post and Beaver Lake, a total distance of sixty-five miles, the 
river has an estimated fall of ninety feet. 

At the short portage above Pelican Lake, the rock is a coarse gray 
micaceous gneiss, striking S. 35° 'IV., and clipping S. 55° E., at an angle 
of 70°. Its surfaces show well rounded northern and craggy southern 
sides. Though much weathered and rather rough, it shows many 
glacial grooves trending S. 25° \V. 

A mile and three-quarters to the northward are two portages 
quite close together, the upper one past a pretty little fall about 
twelve feet in height, where the water tumbles over a ledge of gray 
micaceous gneiss. Both around the top and part way down the sides 
of the rock at the falls, are many pot-holes, from one to two feet in Pot-holes. 

depth, worn out of the solid granite-gneiss by pebbles and boulders 
kept whirling by a heavy current. The largest pot-bole, which has 
been considerably deeper than the rest, has much of its northern side 
now broken away. It is close to the present fall, and about 
two-thirds of the way down the slope. Many of the pot-holes 
are clearly preglacial, the glacier having broken their northern and 
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smoothly rounded their souLhern edges. The southern edge of Lhe large 
pot-hole shows this smoothing Yery clearly. Two sets of strire are here 
apparent, the first trending S. 15° W. and the second S. 30° IV., but it 
is probable that there is not a great difference in their age. It would 
appear that a considerable stream, much larger than the present one, 
had flowed southward over this rocky barrier in preglacial or inter
glacial times, perhaps carrying the Reindeer River, or part of the 
Churchill River, the intermediate portion of the channel having 
since been blocked by till. 

At nine oclock on the evening of July the lOtb, the party reached 
Frog portage, having tr:welled 180 miles from Cumberland, or 395 
miles from the mouth of the Saskatchewan. The portage is about 300 
yards long, over two low ridges of gray till studded with boulders of 
gneiss. To the west of the portage is the channel of the brook, much 
obs~ructed by boulders, cut off from the Churchill River, except at high 
water, by a narrow ridge of light-gray gneiss. The water ~outh of the 
ridge was ten feet below that in the Churchill River. Opposite the 
north end of the portage the Churchill River is half a mile wide, with 
its banks E>nd islands covered with poplar. On the nearest island is 
an old warehouse of the Hudson's Bay Company, while on a low 
rocky point .iust to the west of the portage, formerly stood an old 
trading house, perhaps the one built by Mr. Joseph Frobisher in 17i5, 
when he first penetrated Lhis then unknown wilderness to barter the 
products of civilization for the rich furs of the Indians. From him 
this great stream derived the name of English River. 

From Frog portage our course was clown the Churchill RiYer, for 
about twenty-one miles. The river at the narrower parts has a steady 
current of from two to three miles an hour. Its banks are composed 
of gneiss, which is more or less deeply overlain by till, and the hills are 
well wooded with poplar. Eight miles down the stream several bare 
sandy hills rise to heights of sixty feet on its northern bank. They 
arc narrow, lenticular ridges of loose sand, with a few boulders lying 
on their summits. The sides are as steep as the sand will stand, 
while the ends slope easily down to the general level, the south-western 
end being steeper than the north-eastern. They trend S. 25° W. in 
the direction of the glaciation, and are thus typical eskers, the first 
ob erved during the course of this season's exploration. From these 
eskers to the Kettle Falls, ten miles further down the river, there is a 
well defined sandy terrace on the sides of the valley about twenty 
feet aboYe the stream, doubtless caused by the damming up of the 
Churchill River both at the eskers and at the gap below the mouth of 
Reindeer River. The Reindeer Rirnr, and the Churchill River above 
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it, flow in one continuous valley, which the united waters lt>ave by C0ntinuous 

what appears to be a narrow gap in the hills to the east. At Kettle valley. 

Falls the Churchill River precipitates itself in a magnificent cttscade 
over a ridge of thinly foliated light greenish-gray gneiss, striking S. 
15° E. and with vertical dip, while six miles to the north Reindeer 
River rushes in the opposite direction over a barrier of coarse light-
gray porphyritic gneiss. 

For the next thirty-two miles up Reindeer River, to St2ep-hill Falls Reindeer 
River and portage, this latter stream fills the bottom of a valley between · 

hills from 200 to 400 feet in height, and has the character of a long 
narPow lake rather than a river, for only in three or four places could 
current be detected. On both sides deep bays frequently indent the 
shore. Some of the hills are rugged and almost bare, though mo t of 
them are covered with forests of aspen. The rock is a dark or light 
gray gneiss, with a generally roughened surface, though here and there 
a few points are smoothed and show glacial groovings. Below Steep_ 
hill portage the rock is a coarse gray hornblende-gneiss, striking N. 20° 
E., and dipping N. 70° W., at an angle of 17°. Below Steep-rock Fall 
there is quite a heavy rapid, fl.nd at the fall the water flows in several 
channels between islands woorled with spruce, tumbling fifteen feet 
O\'er a barnl of gneiss. The portage is over a hill rising forty feet 
above the water at its lower end, composed entirely of light-gray com-
pact clay, apparently without boulders. In the next eighteen miles Wide River. 

the river widens into several small lakes, and the banks rise in gentle 
rocky slopes, the knolls of ba,re gray gneiss peeping out here and 
there through the covering of poplar woods. Between the knolls the 
surface is underl1tin by light-gray till. Then for seven miles it flows 
in a r<'gular, well-defined channel, winding through a low bottom-land 
wooded with small spruce and tamarack, behind which rise the rocky 
ridges. 

At the upper end of thi1; well defined clmnnel the water rushes M aniton 

between high, almost vertical, rocky walls, forming what are known RapidR. 

as Manitou Rapids, where the canoes ascending are passed with 
difficulty over a low rocky island in the middle of the stream, and 
then paddled wit.h all possible speed across the rushing current to an 
eddy in a Lay on the eastern bank, failing to reach which they are 
sometimes engulfed in the heavy waves below. 

Above i'lfanitou Rapids, the river opens out into a small lake with 
rocky shores. Passing from the southern to the north-western angle 
of this lake, a distance of four miles, the stream is again encountered 
as it descends about sixteen feet in two distinct falls owr a rocky ledge 
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Whi te Sand composed of a rather coarse gray hornblende-gneiss striking N. 25' E., 
ixirtage. and dipping N. 65' IV., at a high angle. The portage on the south 

side is over gnei s and light-gray sandy till with boulders. At the 
foot of the portage a rounded knoll shows strong glacial groo' ings 
trending S. 1 i' \V. On the north side of the falls are cliffs about fifty 
feet high of orange coloured stratified S[Lnd and gravel, showing a section 
of the south end of an esker which stretches from this point away to 
the northward as a high wooded sandy ridge, culmin[Lting near its 
northern end in a point probably 150 feet in height. Above White 
Sand Falls the river opens out into another small lake, on both sides 
of which [Lre sandy terraces fifteen feet above the water. Above this 
lakelet is a short stretch of current, at the head of which is a fall of 

Rock portage. eight feet. Canoes reach the quiet water [Lbove it by a short portage, 
across a bare island of similar gmy gneiss striking N. 55' E., the sur
face of which shows distinct glacial groovings trending S. 17' W., as 
before. This island is known as Rock portage, and the open water to 
the west of it is the southern end of Reindeer Lake. 

Reindeer 
Lake. 

Above Rock portage the country at once becomes much more barren 
and rocky. Below it the hills were fairly well covered with till, but 
now the till seems to h:we disappeared, and a few pines and spruces 
cling to the brown lichen-covered rocks. The sanely terrnce is, how
ever, still present at about fifteen feet above the water. From a 
small trading store of the Hudson's Bay Company our ccurse was 
northward along the eastern side of Reindeer Lake, generally wind
ing among its almost innumerable i~lands. Du Brochet post, at the 
northern end of the lake, was reached on the afternoon of the fifth 

Rocky ;hores. day. The shores throughout are exceedingly rocky and the rock is 
generally a typical Laurentian orthoclase-gneiss more or less foliated. 
Till is notably scarce, but the sandy terrace or old lake beach is almost 
everywhere seen between fifteen and thirty feet abovf> the water. The· 
Hudson's Bay Comp,i,ny's store and the Roman Catholic mission at the 

Direction of north end of the lake are built on this terrace. The glacier of at least 
glaciation. the latter part of the glacial epoch followed in a genernl way the long 

axis of the lake, as shown by the courses of the glacial stri::e, flowing 
south-westward from ils north-western encl, and south-by-west towards 
its southern end. One set of stri::e was all that could be found any
where, and no evidence was found such as to indicate any other 
direction of glacial motion at any time during the glacial period. The
dark lichen-covered hills bear a scattered growth of black spruce, with 
an occasional stunted canoe birch, on the lower slopes, while a few 
small Banksian pines and aspen poplars grow on the sandy terraces, 
almost to the north end of the lake. 
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The distance travelled from Frog portage to Du Brochet post was 
about 250 mile~ , and the total distance already travelled m canoes 
645 miles, in which distance there are nineteen portages. 

COCHRANE RIVER. 

Du Brochet trading store and mission are situated on a sandy Dn Brochet. 

terrace near the north-eastern extremity of Reindeer Lake, three miles po:;t. 

from the mouth of Cochrane River. Many of the islands in the bay to 
the south, n,re encompassed by high bouldery beaches, giving evidence 
of the presence of till, or more probably morainic detritus, in the 
v1cm1ty. The position of the store was found to be in north latitude 
57° 53' 16", while Mr. Dowling'l:l survey of 1892 places it in east 
longitude 101° 52' 42". Variation of the compass in July, 189±, 20 ' 
30' east. 

In ascending Cochrane River, the channel for the first seven miles A•mending 

and a hn,Jf is very irregular, being often broken by wooded islando. ~i~~;.ane 
In places it is about a hundred and fifty yards wide, with a current of 
t""o or three mile.s an hour; in other places it is much wider and with 
very little current, while towards the upper end of the stretch are two 
heavy rapids up which the canoe must be tracked with a tow-line. 
The water is clear ancl cool. The banks are low and grassy, and 'low, Low banks. 

rocky points project into the water here and there. The surrounding 
country is low and swampy, underlain by sand and sanely till, and is 
wooded with small black spruce and larch. A low sandy ridge wooded 
1Yith Banksian pinP, extends along the east bank for a short distance. 
Seven miles and a half from the lake, the river falls about twenty feet 
over medium-grained gray hornblende-gneiss, the surface of which is 
indistinctly grooved S. 35' ·w. These falls are passed by a portage 
420 yards long on the east side. The portage is over a drumlin ridge 
of silt and Laurentian boulders trending about S. 40° W. 

Three-quarters of a mile higher up the stream is a heavy rapid with 
a fall of eight feet, the water flowing over a coarse light-red<lish Reddish 

slightly biotitic granite. The surface is strongly glaciated, having granite. 

been smoothed and grooved, the grooves trending S. 30° ViT. It is 
passed by a portage 180 yards long on the west bank, over a neck of 
land composed largely of boulders. A mile above this portage is a 
swift rapid a quarter of ti mile long, up which the canoes were taken 
with tow-lines and poles. 

Two miles above this rapid the canoe-route for a time lea,ves the Canoe-route 

river (which continues on tovmrds the nr, rth-east, and is said to be very Ii:aves the 

crooked, with one bad rapid), and crosses through a chain of small river. 
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lakes, connected by four portages. The first portage connects a deep 
sandy bay on the west side of the river with a small lake of clear brown 
water a mile wide. It is GOO yards long, and crosses a ridge fifty feet 
high running S. 35° vV. It has a steep slope at its south-western end. 
On the sides of the ridge are rounded depre8sions and smaller parallel 

Ancient.•l10re. ridges. These are in places composed exclusively of boulders, and 
represent an old shore-line twenty feet above the present water-level, 
or sixty feet above Reindeer Lake. The ridge, which is thinly wooded 
with Banksian pine, is merely one of a scattered group, some of which 
appear to be tt hundred feet high. They all run in the same direction, 
parallel to the direction of glaciation, and they probably represent a 
commingling of glacial and fl.uvial deposits near the line of a terminal 
moraine, at the southern end of the esker ridge which extends from 
here towards the north-east. 

The second portage is 375 yards long, across a ridge of sand and 
boulders thirty feet high, between lakes, the northern one of which is 
ten feet higher than the southern. The former la.ke, which has low 
wooded and swampy shores, is nearly a mile in diameter. From its 
northern end is the third portage, 650 yards long. Thi> portage fol
lows a valley between sandy esker ridges, the southern half being 
along the western side of one of the ridges, and the northern half in 
the bottom of the valley. The lake at the northern end, appears to be 
about five feet higher than that to the south, is a mile and a quarter 
long and very na,rrow. At its northern end is the fourth portage, in 
north latitude 58° 6' 19". It is 400 yards long over a very stony 
morainic hill , which has a wide sandy plain on its western slope. 

'hallo"' lake. At the west end of this portage is a shallow lake nearly a mile in 

'('anoe-routP 
rPturns to 
.t·iver. 

length, with sandy shores. From its north-eastern end flows a creek 
sixteen feet wide, winding for a third of a mile through a sandy plain 
to the south end of a larger lake. At times paddling and at times 
walking in the water on the sandy bottom, the canoe was taken down 
this Lrook, and across the sandy bar into the outer lake. This lake, 
which is six miles and a half long, is constricted to quite a nar~ow 
channel about the middle. Some of its islands are rocky, one, half a 
mile north of the narrows, being composed of dark hornblende-gneiss 
striking N. 30° W., and dipping N. 60 E., at an angle of 30°. OLhers 
are drumlins of sand and boulders. One of these, near the north end, 
nses as a bare unwooded island to a height of sixty feet above the 
water. 

The north end of the last lake opens by a wide channel into 
Cochrane River, up which the canoes were again directed. On thP. 
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west bank a sandy terrace rises just behind the beach to a height of 
twenty-five feet. Half a mile fu rther west is a high sandy ridge. 
For the next thirteen mile· the river flows on a very direct course 
from north 28° east. The current is nowhere very strong, and in the 
wider places is hardly appnrent. The banks are either low or rise in 
sandy ridges. Not many exposures of the underlying gneiss were to 
be seen. At the camp of the evening of July 22nd, where the east 
bank was more particularly examined, the flats were wooded with 
Banksian pine, behind which was a ridge of boulders twenty feet 
above the water, representing the boulder-pavement of an old beach. · 
Half a mile to the east was a ridge, 150 feet high, and parallel to 
the river, composed of sandy rock-flour and boulders of Laurentian 
granite, gneiss and mica.schist. The r idge appeared to be composed 
entirely of unassorted detritus, and both it and many of the adjoin-
ing ridges may be classed as ispatinows deposited by the glacier on an Ispatino"·'· 

uneven rocky floor, the positions of the ispatinows being determined 
by the existence of high rocky prominences, and their direction by the 
flow of the ice. The general character of these ispatinows, and the 
presence of a large amount of glacial detritus in this vicinity, and it s 
absence from such considerable areas as that around R eindeer Lak•', 
will Le considered in a later chapter. The ridge is wooded with small 
Banksian pines, while the low land is covered with black spruce and 
birch. 

At the north end of this strnight reach of river, the boulder-pavemen t Uoulcler 

is particularly well show n, fifteen feet above the water. Near by is :L paYemtnt. 

rounded boss of a granular reddish, slightly biotitic granite, with dark 
schistose inclusions. The surface is well smoothed and shows strong 
glacial grooves trending S. 30° vV. 

H ere, in north latitude 58' 22' 45", the river leaves its well defined Lake~. 
channel, and comes from the north-west, where it flows through a 
number of larger and smaller lakes. At the first nar rows between 
these lakes there is a stiff current, and to t.be west is a high ridge of 
sanely esker-like hill s. Other high bare hills of sand and boulders rise 
on every hand, and the country looks very desolate and barren. A 
few outcrops of the underlying rocks enable one to keep track of 
their character. One of these outcrops is on a small island three 
miles and a half from the last-named narrows, and consists of dal'k 
hornblendic gneiss striking N. 60° E., and dipping S. 30° E., at an 
angle of 60°. Its surface is distinctly marked with glacial grooves 
trending S. 13° W. A few miles further north, in latitude 58° 31', a 
high hill of gneiss rises from the west bank, being t he first conspicuous 
rocky hill seen in the ascent of this river. 
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Towards the north-east, a small river was said by the Indians to 
empty into the bottom of the deep bay that extends in that direction. 
Up this stream is a practicable canoe-route across a height-of-land 
through many small low-lying lakes connected by swampy portages to 
Nii.eltin or Island Lake, and thence down Thlewiaza River to Hudson 
Bay. 

North of the rocky hill the river contracts, and then widens again to 
a small lake, from the north-west angle of which is a portage 800 yards 
long, through a swamp and over a low ridge of clay and boulders. 
West of this portage is a long narrow lake which the canoes cross for 
two miles in a south-westerly direction, to a swi[t deep narrow creek 
15 feet wide and 200 yards long, with a fall of 6 feet from the next 
lake above. Its banks are of boulders. Five miles and a quarter 
above this creek, through a curving lake and past a heavy rapid with 
a fall of eight feet, the next portage is reached. It is 1300 yards long 
and rises at its southern end to the top of a dry sandy plain thirty feet 
above the river. It keeps on this plain through most of its length, a 
sandy ridge twenty feet higher extending along to the north-east of it. 
Close to its north-western end the ground becomes rougher, and a few 
boulders are scattered through the sand. The total rise from one end 
to the other is about ten feet. 

The upper end of the portage is on the shore of Du Brochet or Pike 
Lake, the largest lake on Cochrane River between Wolla~ton and 
Reindeer lakes. Its altitude is about 1230 feet above sea-level. The 
lake appears to be shallow, with low shores of sand and boulders. To 
the south are some rather high hills, and to the north the country is 
low, swampy and wooded with black spruce, the low hills here and 
thern being composed of gneiss. The general direction of the glacial 
strire is about S. W. by S. The whole body of water known as Du 
Brochet Lake, which the canoe-route traverses for thirty-eight miles, 
is divided into three parts by two short reaches of stream, the first 
with an easy current, and the second, seven miles from the west end, 
is a heavy rapid with a drop of about eight feet. This latte>: was 
ascended with tow-lines. At the west end of the lake is a portage 
300 yards long over a low swampy island covered with yellow cloud
berries (Riibus chamremorus). In high water this portage is not used, 
for the canoes can ascend the channel of the river to the south of it. 

Above this portage a small double lake, with rocky shores, extends 
for six miles, beyond which the river flows for two miles, with a 
strong current, between wooded sandy banks, to a narrow gap, where 
it cuts through an esker of stratified sand and gravel, extending as a 
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long even ridge away to the south. A mile and a quarter above the 
gap in this ridge, a small tributary joins the river from the south, up 
which is the canoe-route to W ollaston Lake followed by the late l\fr. 
A. S. Cochra.ne in 1881. Above the mouth of this brook, Cochrane 
River flows with a rapid current, over a bed of sand and boulders in 
a moderately straight channel down the west side of the esker. At a 
point on its east bank some old tent-poles showed us that here was a 
regular Indian camping place. The river still keeps its course from 
the north, but the canoe-route to "White Pn.rtridge Lake leaves it here 
and crosses the S<tndy esker ridge by a portage 600 yards long. 

The following description of the upper part of the route from H.ein
deer Lake to W olla8ton Lake is extracted from .Mr. Cochrane's manu
script notes taken in July, 1881. It starts from the mouth of the 
brook mentiow~d above:-

" Leaving Hatchet Lake, we went up a very smnll and crooked Mr. Coch- . 
. . rane's descr1p-

n ver-the outlet of all the small lakes to be passed through. In it tion of the 

are two rapids. past the lower of which there is a portaae at low water. upper part of 
· 0 the rn·er. 

The first lake reached I have called Spider Lake, from its many long 
arms and comparatively small body; the second vVolf Lake, from seeing 
a large white wolf watching us unloading the canoes, from a small 
hillock not far off. The next lake is reached by a very small, short 
and shallow stream, which flows from it, and a portage of S<LY twenty 
yards. The next two lakes remain unnamed, and between them is 
a portage of 400 yards [the latter being again on Cochrane River 
about fourteen miles by the course followed from where it had been 
left at the mouth of the rivulet.] The country passed through has 
been swampy and very flat indeed, though occasionally high hills were 
seen in the distance. The land, as usual, has been sand and boulders; 
the timber stunted." In ascending Cochrane River, which has now 
turned and is flowin~ north-eastward, two miles are spoken of as a 
"very bad bit of river, with six rapids and two portages." The 
first portage is at the third rapid and is 300 yards long, and the 
second portage is at the fifth rapid and is 250 yards long. Both are 
on the south-east side. These rapids all occur where the river passes 
through a low range of hills, between sixty and eighty feet high, "of 
coarse, brown thinly foliated gneiss striking N. 15° E., and dipping 
S. 75° E., at an angle of 45°." "The hills here divide and run along 
Qn either side of the river. They are noL burnt, but are covered 
with a sickly growth of small Banksian pine, spruce and birch." 

Five miles above the upper end of these rapids, Drifting Lake was Drifting 

entered, and a. mile farther south "the rock suddenly ends, and the L ake. 
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islan<ls and points passed are composed of S[1nd and gravel, with sorn e 
boulders." Gray gneiss was seen outcropping at the W[l,ter's edge in 
one or two places on this lake. The river, which enters Drifting Lake 
at some low country on its north-west side, is followed by the canoe
route for nine miles, past the mouth of Sunshadow River, flowing from 
Sunshaclow Lake, seven or eight miles to the north. The canoe-route 
leaves the river on the west side of a small sheet of water known as 
Big-stone Sitting Lake, half a mile south of where Cochrane River 
enters it, and passing over three portages, resprctively 400, 2±0, and 
415 yards in length, reaches a deep bay in the north shore of \Vollas
ton Lake, avoiding what was stated to be a long and rapid piece of 
river. In this northern arm of the lake the underlying rock is seen in 
very few places, "the points and islands being >111 either sand and fine 
gravel, or boulders and sand, all very low. The hills, also, bordering 
the shore-line, are all low." 

Let us now return to the portage on the route to White Partridge 
Lake. As ~tated above, the portage is 600 yards long over the sandy 
esker, which is here seventy feet high. At both ends are steep slopes, 
the eastern one leading down to the shore of a long narrow lakelet 
about fifteen feet above the river. The esker in genern,l character is 
a regula1-, well-defined long sandy ridge, but in detail it here rises in 
many little knolls and ridges, sinks into deep depressions and spreads 
out into sandy plains wooded with an open growth of large Banksian 
pine. On the portage itself is a grove of fine tall white spruce, the 
best trees seen on the banks of Cochrane River, and here the Indian& 
seem to resort regularly to obtain wood for their canoes, while birch 
bark can be procured from trees on the same sandy ridge a short 
clistance farther north. The narrow lake now reached runs northward 
for three miles and a half, with the sandy ridge, wooded with large 
white spruce and birch, on its western side, and a ridge of gneiss to the 
east. At the north end of this lake a portage 200 yards long leads 
over a sandy ridge to another smci,ll lake similarly situated to the last. 
Thence, extending in a direction N. 28° E., is a chain of five small lakes 
at about the same altitude, with sandy shores tbirty to seventy feet 
high, thinly wooded with spruce, larch and Banksian pine. Towards 
the north some of the ridges contain a great many cobbles and rounded 
boulders, but no outcrops of the underlying rocks were to be seen. 
The lakes are, n~spectively, one, two-thirds, one and three-quarters,. 
four, and two and a quarter miles long, and are connected by portages 
20, 40, 800 and 1000 yards long, the longer ones being over sandy 
plains, with steep slopes forty feet high at each end. These portages. 
and small lakes are on the height-of-land between Cochrane and 
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Thlewiaza river", at an approximate eleYation of 1425 feet above the 
sea. \Vest of the forty-yard portage is the northern bend of CoC>hrane 
River, above which the river comes from the sou th-west: 

TnLEWIAZA RIVER. 

From the north end of the last of the above described lakes, a portage 
700 yards long leads OYer bare rugged morainic hills of rounded cobbles 
and boulders to the southern end of a narrow lake, whose shores here Blue Lake. 

rise steeply to the height of 70 feet, the hillsides being wooded with 
large white spruce up to seventy-six inches in circumference, three feet 
above the ground. The lake is fifty feet below the one just left Jes~ 
than half a mile to the south, and its sides are springy and wet. The 
water looks dark and blue in the bottom of the deep cirque-like 
depression, from which the Indians gi Ye it the name of " Blue Lake. " 
The upper part of Cochrane River would doubtless drain towards the Ob8.truoterl 

I d h . d. . . 11 .f h dramage. nort 1-east own t lS or some a JOmrng va ey, l t e water were not 
dammed back, and directed to the south by the large moraine ju~t 
crossed. 

Blue Lake is a be<iutiful narrow lane of quiet water a mile and a half 
long, t he eastern side of which is low, with a high ridge of boulders in 
the background, while on its western F:ide is an even sandy esker thirty 
feet high, the face of which iR wooded with white and black spruce, 
birch, alder, willow, and straight aspens four .inches in diameter, the DeciduouH 

first of these latter trees seen for a long time. This lake is one of woods. 

the principal fishing places resorted to by the Indians at some seasons 
of the year. 

:N' ear its northern end, a portage 200 yards long crosses the esker to 
another sma,ll lake, rather over a mile long, beyond which is a porta,ge 
twenty yards long, with a drop of eight feet, to the south end of 
Tha,nout or Gravel-ridge Lake. This is a narrow river-like stretch Th:inout 

f h . ., d h If l d · · ·d l f Lake. o watPr t lrteen m11es an a a ong, an varymg ln w1 t l rom 
300 yards to a mile, extending almost straight N.E. by N. Near 
its south-western extremity it is said to receive a tributary from Trout 
Lake. The water is clear and cool. The shores are generally composed 
of low hills of sand and boulders, and terraces of stratified sand. At 
a narrows with current, six miles down the lake, is a small island 
of a whitish granular granite, with plagioclase and large crystals of 
biotite, and showing a slight gneissic foliation N. 40° E . Two miles 
further north the west shore is composed of an almost vertical well 
foliated gray gneiss, with an easterly strike. To the north rises a 
conspicuous rounded hill 125 feet high, of a coarse white granite con-

8 
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taining a small quantity of biotite, while a mile to the north-east is a 
high island of similar granite. In many places the beach is a rough 
wall of large boulders, while here and there are a few sandy bays. A 
mile above the nor th end of the lake, Red Head, the chief of the band 
of Chippewyan Indians trading at Reindeer Lake, has a comfortable 
little house where he spends the winter. 

From the north end of Thanout Lake, a stream twenty-ii ve yards 
wide and moderately deep, flows with a stiff current between low 
sandy wooded banks. It soon widens and loses its rapid current. 
Rocky and sandy hills are to be seen on each side. Three miles 
and a half below the lake, the river plunges over a steep slope and 
disappears in a deep wooded valley extending towards the north. To 
avoid this gorge a portage was made over some rough stones for 
twenty yards, to a pond 200 yards wide, beyond which everything 
was carried across a portage 1800 yards long, in which there is a drop 
from one end to the other of seventy feet. For 1100 yards this 
porLage is along a sandy or gravelly ridg1\ at a constant elevation, to 
the face of a steep escarp::nent; while the remaining part, 700 yards 
long, is over a low flat composed of broken angular masses of rock 
with little or no finer infilling. Walking with a heavy load on one's 
back over these large rough stones was very difficult and unsteady 
work. The portage ends on a swampy slope at the foot of the heavy 
rapids, and below it the river flows for two miles and a half, with a 
swift current, between stony ridges to the south end of Theitaga or 
Sandy Lake, in one place rushing over a band of schistose gneiss with 
a northerly strike. 

Theitaga Lake itself, through which the canoe-route to the north 
passes for fourteen miles, is an irregular sheet of clear water. Its 
8hores and islands are composed of boulders and silt, often in 
elongated hills or rounded drumlins, among which are scattered a 
few hills of sand. A point near the middle of its west shore was 
found to be in north latitude 59° 35' 43", with a magnetic variation of 
21° east. The lake has an elevation of about 1200 feet above the 
sea, and is said to discharge by a stream which flows into the 
west side of Nii-el-tin or Island Lake, a short distance north of where 
Denechethe, a Chippewyan, one of the sub-chiefs of the banJ that trade 
at Reindeer Lake, has a house which he occupies in winter. Nii-cl-tin 
Lake is said to be long, narrow and dotted with many islands. It~ 

southern end lies within the woods, while its northern end stretches 
into the Barren Lands. From this end the Thlewiaza or Little-fish 
River flows down some heavy rapids to Thetinne, or Seal-hole 
Lake, beyond which it flows over other rapids to Edehou or Horn 
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Lake. Below Edehon Lake it is said to flow with an easi< 1 current 
and to empty into Hudson Bay a day's journey north of Egg Island, 
or two days' journey south of Cape Esquimaux. 

From the north end of Theitaga Lake, the canoe·route to Kazan Thebayazie 

River ascends a small stream, here called Thebayazie River, from the River. 

name of one of the Ohippewyans who accompanied us. It is about 
:fifty yards wide, with a fairly strong current, flowing over a bed of 
angular masses of gneiss. Half a mile above its mouth is a rapid, 
where the water falls over a ledge of light-gray gneiss striking N. 60° E. 
and dipping S. 30° E., at an angle of 30°. The canoes were carried 
past this rapid, on t he east bank, over a portage 300 yards long. The 
track is a bad one, over rough, irregular masses of rock, and it was with 
difficulty that a spot could be found anywhere in the vicinity sufficiently 
level to sleep on. A flock of the beautiful Bohemian waxwing Ampelis 

(A l . l ) . f ll b ' 1 b 'd h garrulus. mpe is garru us , was seen m a grove o sma irc ms es1 e t e 
rapid . As it was the 30th of July the birds were doubtless on their 
breeding ground, of which so little is known in North America. Un-
fol'f;r nately, time and the long journey still ahead of us did not allow 
u" 00 search for the nests and eggs. 

For fifteen miles, Thebayazie River comes through a chain of small 
lakes connected by rapids, where the river generally flows over a bed 
of boulders and between banks of boulders. The shoving of the heavy 
ice in spring has packed the boulders down to an even pavement, and Boulder 

l d l 'd b k . 11 . . tl h l th walls and s1ove tie s1 es ac into even wa s, g1vmg le c anne e appear- pavements. 

a nee of a regularly buil t chute of dry masonry. Up some of these 
rapids the canoes could be towed with a line, or hauled by hand while 
walking in the water, but in the latter case the bed of boulders gave a 
difficult and uncertain foothold. Past others it was necessary to carry 
everything over the rough stony flats or ridges of boulders. 

The port11ges are as follows :-57 5 yards on the east side, 700 yards Long chain of 

between the ends of two lakes in north latitude 59° 45' 54", 525 yards portage8
. 

between two lakes, and 180 yards on the west bank. The surround-
ing country is low and swampy, but low ridges of boulders rise here 
and there, and one sandy hill Rtands on the east bank about a mile 
and a half above the mouth of the river. 

Above the uppermost of these small lakes, the river flows for two 
miles and a half in a winding channel, for the first mile between low 
marshy banks, and then through a plain of stratified sand, to the foot 
of a heavy rapid over boulders, past which is a portage, on the west 
bank, of 500 yards, along the side of an almost bare lichen-covered 
hill of till and boulders. Just above the head of the portage is a hill 

8~ 
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of a rather coarse red biotite-granite, much jointed, and breaking 
into angular fragments, especially on its southern, but also on its 
northern side. Its surface is well polished in places. Coarse glacial 
grooves are entirely absent, but on the polished surfaces scratches and 
fine grooves can genern,lly be detected, all trending S. 18° W. A 
mile and a quarter higher up the stream a hill of similar granite rises 
on tirn east bank. These were the first rock exposures seen since 
leaving the rapid at the mouth of the river. Three miles farther up 
the rapid crooked river, is a portage 240 yards long on the west side, 
and a mile farther is another portage 60 yards long, also on the west 
bank. Across a shallow iake a mile ancl a third in length, is a port
age on the east bank, 475 yards long, over a low flat mossy swamp. 
:A mile farther, across a similar shallo1v lake, is another portage 550 
yards long on the west bank over an almost bare ridge of very bouldery 
whitish till. Seen from here the country appears generally low, flat 
and wooded with small black spruce, while ten miles away towards 
the north-northwest, half way between this point and Kasba Lake, 
Roosevelt Hill rises as a conspicuous landmark high above t he sur
rounding plains. 

A quarter of a mile to the north, across a small shallow pond, i':! 
Grassy portage, 1600 yards long, on the west side of the river, 
1100 yards being across a marshy meadow, and 500 yards along a 
low sandy ridge to the head of the rapid, down which the river flows 
over angular masses of rock with a total fall of twenty feet. Three 
quarters of a mile higher up stream another portage of 125 yards on 
the same side runs across a grassy flat to the mouth of a small stream 
coming from the south-west, and carrying about half the water of the 
main stream. A quarter of a mile higher up stream, at a portage 50 
yards long on the east bank, the latitude was found to be 59° 58' 38", 
and the magnetic variation 23° east. 

Half a mile up stream is another portage, 1750 yards long, on the 
east side. The portage is a good one, over gentle hills of sand and 
gravel. Here and there little hills of boulders riBe abruptly above 
the general level. To the east are many drumlins or rounded hills 
and ridges of boulders trending southward. The portage passes a 
series of shallow rapids in the river, in one of which is an outcrop 
of a reddish-weathering biotite-gneiss, well laminated and lying 
horizontally. It has easily rounded contours, but is generally rough, 
with a few small polished surfaces, especially on northern angles, 
though no strire could be seen. On the west side of the river 
is a long straight esker trending S. 2° E., and from fifty to seventy 
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feet in height. Its surface is composed entirely of sand and gravel. Esker. 

Its crest is narrow, and its sides slope at angles of 32° to 35°. On its 
west side is a lower ridge, joining the higher one at its southern end, 
and making an inclosed hollow between them. A few small stunted 
aspens were growing near the foot of its western slope, marking the I':i'o~thern 

h ]. · f h · h' l · d f b d hrrntofaspen. nort ern im1t o t e tree m t is ong1tu e, as ar as o serve . 

A quarter of a mile above the head of this portage, another portage 
on the east bank, 180 yards long, leads over a hill of very much 
broken gneiss; and half a mile above, a portage 600 yards long, on the 
left bank, leads over a spnr of the esker above mentioned to a wet 
stony spot beside the stream. At the foot of this portage is an out
crop of similar gray biotite-gneiss almost horizontal, or with a light 
dip towards the south. It is very much fractured and broken along 
jointage planes, so that in most places it looks more like a bed of 
boulders than rock in place. Here and there its surface i8 smooth 
and polished, but no stria~ could be detecteJ. 

A mile and a quarter up the brook is a portage 500 yards long on 
the west bank. It is a rather bad one, on a gentle slope underlain 
by boulders, and through spruce and tamarack swamp. The tops of 
the surrounding hills are now for the most part bare of trees. A 
quarter of a mile beyond a small lakelet is another portage on the 
same bank, 475 yards long, through swamp at both ends, and for 
the rest along a bouldery hill side. Again, after crossing a small 
lake a mile wide, there is another portage of this chain, 500 yards in 
length, along a very stony and almost open hill. Up to this point the 
boulders seen were of Laurentian granite and gneiss, but 01i this hill 
there are also some of gray quartzitic sand~tone and altered conglom- Hmonian 

erate, probably of Huronian age. boulders. 

A mile and a quarter higher up stream, beyond another small lake, is 
a portage 250 yards long over low st0ny ground. Half a mile beyond 
i~ a portage 300 yards long over a ridge of boulders, and nearly half a 
mile farther is another 150 yards long, across a broken ridge of very 
coarse red granite containing well formed crystals of orthoclase with 
biotite and rounded crystals of translucent quartz. A mile in the 
canoe, on a crooked lake, leads to a portage 500 yards long beside 
a shallow dry valley to the shore of Roosevelt Lake. A quarter of a 
mile ea>t of the portage, Roosevelt Hill (so named by Mr. Munro-Fer- Roosevelt 

guson after ~Ir. Theodore Roosevelt, of New York) rises with Hill. 

steep sides to a height of 200 feet above the lake of the same name, 
or 1650 feet above the sea, and is the highest point in the vicinity. It 
is composed of coarse or medium grained red biotite-granite, quite 
massive but cut by rnrtical joints. The hill is in the form of a short 
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ridge extending north-and-south, more rounded on its northern than 
on its southern side. From its summit an extensive view can be had 
of the surrounding country. Roosevelt Lake, dotted with thinly wood
ed islands, stretches out to the west, beyond which Kasba or White 
Partridge Lake can be seen as a shining white line in the distance, 
while in other directions lines of water may be seen to extend through 
the now almost treeless country. 

For about three miles the canoes crossed Roosevelt Lake, winding 
among its rough stony islands, which are wooded with small black 
spruce. The boulders of which they are composed are almost entirely 
of coarse red granite. At thll bottom of a narrow bay a small brook 
flows among the stones into the lake, and to the east of it is a 
portage 400 yards long over rough boulders and boggy ground. At 
most of the portages on this route the landing places for the canoes are 
very bad, being on rough beaches of irregular angular boulder8, which, 
when the wind is blowing and the water is at all rough, furnish very 
uncertain footing for the men, and may scratch or break the canoes. 

Beyond a little lake a third of a mile long, a portage of 400 yards 
long leads over a stony hill. At the edge of the water is a low gently 
rounding outcrop of red biotite-granite. Its surface is usually rather 
rough, but some parts l1re smooth, and show on northerly slopes dis
tinct glacial strire and groovings trending S. 28° \V. On smoothed 
points the surface is very much broken by minute cross fractures, 
which doubtless assist greatly in the rapid disintegration of the rock 
under the influence of the weather. A narrow lake extends for a mile 
and a quarter, and beyond it is a bad portage, 1000 yards long, over 
rough angular boulders among small black spruce. The two small 
lakes next on the route n.re separated by a rough Ptony ridge, over 
which is a portage 300 yards long, with a descent to the north of 
twenty-five feet. In the middle of the second lake is a little meadow, 
across which the loaded canoes were dragged by hand, while beyond it is 
a portage 1400 yards long. This portage is over rough hills of boulders, 
strewn and bristling with small dead spruce, the drop from its southern 
to its northern end being about forty feet. The boulders are chiefly 
of coarse red granite, but many, about a twentieth of all, are of 
Huronian (1) conglomerate or greenish-gray sandstone. Beyond this 
portage are three very small lakes separated by two portages respectively 
160 and 180 yards in length, the first over a low sand-ridge and through 
a swamp, and the second over rounded boulders. Below these lakes 
is a portage 800 yards long, over rough hills and ridges of boulders, 
many of which are of greenish-gray quartzitic sand~tone and conglom-
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erate, in a matrix of sand and gravel. The lake at its western 
end has a considerable extent from north to south, but on the 
course followed, from east to west, it had a width of a mile, to 
where a brook flows westward from it down a swift rapid in a very 
stony channel. A portage 80 yards long was made over the stony 
flat on the north side of this brook. Below the portage is a small lake, 
a third of a mile long, from which flows a stream forty feet wide. 
We descended this stream for 200 yards to the head of a porta()'e O!l Portage to 

' "' Kasha Lake. 
the north bank, below which the brook flows for a few yards to the 
brink of a long steep slope, down which it ·rushes over a bed of cobbles 
and boulders to the east shore of Kasba Lake, descending 110 feet in 
this the last mile of its course. Beside it are scarped banks of sand 
and coarse g ravel. About half of the pebbles and boulders are of 
granite, while the other half are of coarse green conglomerate, sand-
stone, schist, etc. The portage, which is 1700 yards long, begins on 
the north bank of the river on a sandy terrace 120 feet above Knsba 
Lake, and follows the bank of the river for a short distance to a 
bend, whf're a fine view is had of the lake beneath. It then turns 
north--westward along an old gravel beach 140 feet above the lake, 
which it follows for several hundred yard~, when it again turns and 
descends a long thinly wooded slope to a sandy bay on the lake 
shore. The lake was reached, in north latitude 60° 10', on the evening 
of the 5th of August. 

KASBA LAKE. 

Kasba CWhite Partridge or Ptarmigan) Lake, the large reservoir Extent and 
near the source of Kazan River, lies at an approximate elevation of position. 
1270 feet above sea-level, as determined by aneroid readings taken 
on the lake, compared with readings of a standard barometer at 
Churchill , and estimates of the rise and fall of the land on the route 
from Reindeer Lake. It has a length, in a north-northwesterly 
direction of about fifty miles, and a greatest width of about ten or 
fifteen miles. It is narrow in the middle, and along its sides are 
arrangP-d a few stony islands, but otherwise the lake is an open 
stretch of water. The temperature of the water in the open lake on 
the Sth August was 46° F. It is said to receive several small tributary Tributaries. 
streams; among these are the Hasbala River on the south, up which 
is a canoe-route through Hasbala Lake, and then by a long chain of 
small lakf's and portages to Sunshadow Lake, and thence to Cochrane 
River, a few miles below Wollaston Lake; Klokul B,iver from the 
west, flowing from Klokul (or Fish-passing) Lake, and Thelwel or 
Snow-bird Lake, by whir:h there is a canoe-route across to Daly Lake. 
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South-east of the point where we reached the shore of the lake, a 
(;Qn;;picuous rounded hill rises to a height of 430 feet above the level 
of the water. On its sides are two very distinct ancient gravel beaches, 
one 50 and the other 120 feet above the lake, while there is a third, 
but less distinct sandy beach, at a height of 200 above the lake. Up 
to this latter height the hill is largely covered with boulders and strati
fied sand, but here, on the north side, is an outcrop of granite. 
The surface inclines gently towards the north-northwest, and 
is scored by glacia,l markings trending S. 30° W. The hill, which 
raises its bald summit high above the surrounding country, is 
composed of a red moderately even-grained granite, consisting 
of orthoclase and quartz with a little biotite, cut by horizontal and 
vertical jointage planes. The surface, on tlie summit tmd northern 
slope, is well smoothed and often polished, but with the exception of 
those mentioned above, no strire could be found. The south sides of 
the little rocky bosses are rough, and the south side of the hill is rugged 
and often precipitous. The summit and sides are strewn with boulders, 
chiefly of green conglomerate, quartzite, and other Huronian rocks. 
Cranberries, blueberries, crow berries and willow berries ( Vacciniiim 
vitis Idrea and uliginosum, Empetrum nigrum and Arctostaphylos 
arctica) were found in abundance. A magnificent view is had from 
the summit of this hill. To the south-east are many shining 
lakelets, and gentle green slopes thinly wooded with dark spruce. To 
the north and north-east long lanes of water run between the wooded 
ridges, while a high sandy terrace marks an old shore-line of the lake. 
To the west Kasha Lake extends as a beautiful sheet of open water to 
t he blue hills on its further shore. 

The line of survey followed the eastern side of this lake, from the 
foot of the long portage to the point where the lake pours its waters 
down the Kazan l'liver, a distance of thirty-four miles, measured from 
point to point. For twenty-nine miles, the course was north-north
westward along an irregular shore. r n the bottom of its secluded 
bays are gently sloping sandy beaches, while its salient points and 
adjoining islands, are piled round with irregular walls of boulders, 
often from ten to fifteen feet high. Many of these boulders appear to 
be of Huronian schists, quartzites, etc. No rock was seen in place, 
but the boulders are mostly rough and angular, and in some of the 
islands, a,t lea8t, appear to be very close to the parent rock. They are 
evidently thrown and beaten into their present positions by the broken 
ice in the early summer. Behind the beach the country is thinly 
wooded in its southern part, while farther north it rises gently in 
green grassy slopes to hills, some of which are several hundred feet in 
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height. At the end of the above distance, and where the shore 
changes its direction towards the north-north-east, an esker crosses 
the country, forming a chain of sandy islands across the lake and 
rising in hill s on its eastern side. These hills form a long ridge, or 
chain of narrow pa.rallel ridges, some of which are 180 feet high, 
running N. 40° E. They are composed of sand and gravel, with 
narrow knife-edge crei;ts, and sides as steep a<; the sand will stand. 
Their summits are almost bare, while on their sides and in the pit
like depressions between them, are some spruce and larch trees of 
moderate size. 

In the bay at the head of the river, is a small island of bare rock, 
with a very irregular broken surface, composed of a white or light-
gray rather coarse crystalline limestone, associated with large veins or Crystalline 

masses of white quartz. This limestone is probably of Huronian age, limestone. 

being almost undoubtedly associated with the quartzite and green 
schists mentioned <1bove. 

KAZAN RIVER. 

Kazan River flows from Kasb<1 Lake with a slight current, over a Character. 

bed of boulders, and then, for three-quarters of a mile, rests in a quiet 
lakelet. Below this it forms up in a well-defined channel, which 
varies in width from 100 to 300 yards, and rushes down a series of 
swift crooked rapids. These continue for a mile and three-quarters, 
to the head of a cascade with a descent of fifteen feet. The cascade 
occurs over a morainic ridge of boulders, and the channel is deep and 
narrow at the top, but spreads out over the boulders at the bottom. 
Past this rapid the canoes and cargo were carried for 300 yards, on 
the north-west bank, over the top of a rough stony hill. 

Below the rapid, the river continues swift, in a shallow but well 
defined winding channel, with wooded banks of sand or boulders. No 
rock in place was seen. The surrounding country is moderately level, 
and declines in a long even slope north-eastward from the vicinity 
of Kasba Lake, which seems to be held up by an accumulation of 
morainic material. Towards the bottom of the slope, the river passes Moraine. 

through a small lake about three miles long and a mile wide, into the 
south end of which Ohawatili River is said to flow. The lake is 
surrounded by low hill s and banks of sand. Two miles farther 
down the river, and about ten feet lower in altitude, is a rather larger 
body of water, called in the Cbippewyan language Tabane Lake, with Tabane 

very irregular shores, low wooded points and islands, and a high Lake. 

wooded ridge, perhaps of a morainic character, along its eastern shore. 
The northern outlet of this lake was found to be in btitude 60° 39' 07''. 
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For three miles farther the river continues as a very rapid stream 
between steep stony banks, until the bottom of the slope is reached at 
the south end of the long narrow arm of Ennadai Lake. The descent 
from Kasba Lake, a diEtance of sixteen miles in a straight line, is 
about 170 feet. 

Ennadai Lake. 

Ennadai Lake is a long narrow sheet of clear water, lying in a north
easterly and south-westerly direction, and at an elevation of about 1100 
feet abo,-e sea-level. Its greatest length in a straight line from end 
to end is fifty miles, and its greatest breadth seven or eight miles. 
At its southern arm, near where the river enters it, a low ridge of 
boulders runs along its eastern shore, while an even sandy esker, a 
hundred feet in height, forms its western shore. This esker runs out 
into the lake in a long bare sandy point, about four miles from the 
mouth of the river, beyond which are some sandy islands in the same 
line. A mile .south of the point is a sandy bay where the Chippewyans 
come in the autumn to spear the caribou as they cross this narrow 
part of the lake. To the w<st of the bay, the esker, which is here 
lumpy and rather irregular, rises to a height. of from 200 to 300 feet. 
It is composed of white silt, sa.nd and rounded pebbles, many of the 
latter being of green Huronian schist or red quartz-porphyry and red 
Athabasca sandstone. The lower and more sandy hills are thinly 
wooded with larger white spruce, and some small canoe-birch. The 
view from the top of these hills shows the open lake, almost without 
islands, stretching away to the north-east, while all around are gently 
sloping, thinly wooded hills. 

From the sandy point the lake runs E. ~. E., with moderately even 
shores, behind which are low gently sloping green hills of sand or till. 
At the south end the hills are usually wooded, but within a few miles 
the forest disappears, or becomes confined to the ravines, and the hill
sides are grassy or bare. The islands near the south-east shore of 
the lake, up to the first narrows, are low bare piles of boulders or 
drumlinoid ridges of till surrounded by walls of boulders. Many of 
the boulders are quite angular, and have evidently been derived from 
the immediate vicinity. The first island, two miles and a half from 
the point, is cornposed of large masses of dark green Huronian schist, 
almost in place; while the boulders around others are of granite, green 
schist, coarse gray diorite, and white crystalline dolomitic limestone. 
North of the first narrows are several small islands, along the shore 
of the largest of which, cliffs of peat rise from the water's edge. North 
of this large island the lake opens out to its greatest width, and some 
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high hills rise both on its eastern and on its northern shores. A 
prominent point on its north-western side is composed of till and 
anguLir masses of light-green diabase. 

At the north side of this expansion of the lake, on a little peninsula Cl
1
1l.oritic 

SC 11St. 
on the west shore, is an exposure of a green chloritic schist, striking 
N. 35° E., and dipping N. 55° W., at an angle of 80°, cut by some 
irregular veins of opaque white quartz. It was also seen from the 
canoe to be cut by a wide dyke of green tmp, having a north-westerly 
trend. The surface is well rounded and smoothed, but no strire or 
grooves could be detected, although the northern sides are the smooth 
and gently sloping ones, while the southern sides are steeper and more 
irregular. With the exception of the small island of crystalline lime-
stone near the outlet of Kasha Lake, this is the only exposure of the 
underlying rock seen along the canoe-route after leaving the hill near 
the south enrl of that lake. The depressions, now filled by at. least 
portions of both these lakes, appear to be along bands of Huronian 
schists, which have been more easily eroded than the surrounding 
granites, or than the Huronian conglomerates and quartzites, boulders 
of which are so numerous near the north end of Kasha Lake, and 
which may compose some of the hills on the east side of that lake. 
A short distance north of this outcrop of chloritic schist, the lake 
becomes very narrow, contracting to about three-quarters of a mile, 
while high barren hills of till and boulders rise on each side. Farther 
north, on the east side, the shore is composed of a ridge of green Huron-
ian schist striking N.N.E., and dipping ·w.N.vV., at an angle of 6Q ' , Hill of sc:hist 

·1 1 f l · l · · h'll 200 f h' l f b · h d and gramte. a m1 e nort 1 o w uc 1 is a promment l , eet ig 1, o rig t re 
granite, similar to that on Kasha Lake. Two miles farther north, the 
party was detained in camp from the llth till the 14th of August by 
a heavy storm with rain and snow. The camp was pitched on a sloping 
hillside, where a little rill, trickling through the stones, nourishes on 
the wet ground a small grove of dwarf bla.ck spruce and larch. The 
surrounding country is quite b::i.rren. The beach is a wall of heavy 
boulders, while behind the camp a hill rises 280 feet above the lake. 
This hill is composed of red granite, which in places shows truces of 
gneissic structure, striking northward and dipping westward at a 
high angle. Its summit is well smoothed and polished, and in places 
shows distinct glacial groovings trending S. 40° W. Here the first 
ptarmigan and the first arctic hares of the season were seen. An 
observation made the magnetic variation 26° east. 

Three miles to the north-west, on the opposite side of the lake, a 
low ridge of gray gneiss crops out through the surrounding prairie, 
striking N. 20° E., and dipping N. 70° W., at an angle of 55°, associated 



Barren
ground 
caribou. 

Rapid stream. 

Rocky hill. 

Cross strire. 

Evidence for 
cl irection of 
motion of 
.glacier. 

124 F DOOBAUNT KAZAN AND FERGUSON" RIVERS. 

with which is a band of dark fine-grained mica-schist, with the same 
dip and strike. 

Here, on August 14th, 1894, the bilrren-ground caribou (Rangifer 
G'roenlandicus) were met for the first time that year, as they returned 
southward on their annual migration, and a day was occupied in 
shooting them and slightly drying some of their meat. 

In this vicinity also, signs of old Eskimo encampments were first 
found. 

Toward the north end of the lake, sandy ridge;; rise behind the east 
shore, one at least of which is thinly wooded with white spruce, while 
on the west side of the lake is a rolling grassy meadow sprinkled with 
boulders. At the end of the lake are low, irregular and probably 
morainic hills of b:mlders. 

Kazan River below Ennadai Lake. 

Below Ennadai Lake, the Kazan River for two miles fo;-ms a heavy 
rapid, over a bed of boulders, along the east side of a rather high stony 
hill. Then turning sharply ea.st-northeastward it continues to flow 
with a rapid broken current in a winding channel, over a bed of 
boulders. The surrounding country is low and gently undulating, 
composed of gravelly till and boulders, occasionally rising in little 
drumlins. It is moderately well grassed, with a few groves of larch of 
fair size on the sides of the low ridges. At the foot of this swift 
water is a heavily marked path, indicating a favourite crossing-place 
of the caribou. 

A mile and a half south-southeast of this crossing-place, is a con
spicuous rooky hill 150 feet high. On its western side it is seen in 
many places to be composed of a medium-grained red granite-gneiss, 
often well foliated in curving wavy lines striking west. The summit 
is generally covered with boulders, pebbles and glacial debris, but the 
gneiss projects in places, showing polished surfaces with distinct strire 
trending S. 50° W. On the southern sides of some of the knolls on 
the crest of the hill, on lee surfaces and in grooves all down its 
western slope, are many evidences of another earlier glaciation which 
has left the rock, in these protected places, polished, grooved and 
striated. The direction towards which this glacier moved was S. 65° E . 
That the glacier moved in this and not in the opposite direction is 
clearly shown by the following circumstances :-(1) The western side 
of the hill itself rises in a rounded slope composed of smooth, and 
generally bare, well glaciated rock, while its eastern side is somewhat 
more abrupt and is covered with bouldflrS and loose masses of rock, no 
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rock in place having been observed. (2) Salient points and angles 
facing westward are rubbed smooth. (3) Vertical surfaces facing 
south-westward, or those verticttl surfaces which have been protected 
from the 111ter glaciation from the north-east and are nearly parallel 
to and slightly facing the direction from which the first glacier came, 
are well polished and striated, while other vertical surfaces are not. 
(4) Little pits in similarly protected parts of the rock are smooth 
on their eastern and rough 011 their western sides. (5) Similarly 
protected salient points and angles facing ea tward are not smoothed 
or polishf>d. (6) The rock faces below these salient angles are also 
rough and unglaciated. 

There is here, therefore, evidence of the existence of a neve-ground 
to t he we t of the Kazan River, at a date previous to that of the latest 
glaciation from the north-east. 

For two miles below this crossing-place, the river flows with a swift 
current towards a small lake a mile and a quarter wide, which has 
low sandy shores, that to the east being thinly wooded with larch. 
Below this lakelet the river turns sharply eastward and flows for two 
miles and a half with a swift current between banks of boulders. To 
the north-west is a low wet country, moderately thickly wooded with Last. 

d 
, . . d d f conR1derable 

small black spruce an larch. rlus is the last woo e area o any wooded area. 

considerable extent seen while travelling down the Kazan River, 
though, as will be recorded later on, small patches of wood occur 
in favourable spots, under the shelter of the hills, all the way to 
Y ath-kyed Lake. 

The small shallow lake entered below the woods, stretches south
eastward to the foot of a hill of gra,y gneiss, the north-western side of 
which is of smoothly rounded rock. Below this lake the party followed 
the rapid river, as it wound through an open unwooded country of low 
bouldery hill~, among mid through which the channel often scatters 
and becomes very ill-defined. C!Lribou were constantly seen roaming 
over the country in larger or smaller bands, and they often swam 
across the stream in front of the canoes. 

At a bend in the river, north of a third small lake, is a conspicuous E ·ker_. 

high sandy ridge, evidently of the character of a kame or esker, but 
the need of hurrying on preventerl the closer examination of this as 
well as of many other natural features. 

From the bend two miles below Ennadai La,ke, the river flows 
eastward, with an almost continuous rapid current in a shallow channel 
over a bed of pebbles and boulders, descending about 200 feet in a 
distance of seventeen miles measured in a straight line. The rocky. 
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floor underlying this slope would seem to be much more irregular than 
that of the similar slope below Kasba Lake, but the surface is, like it, 
composed of till and morainic detritus. 

A short distance below Sandy Hill Lake, the river bends sharply to 
the north, and continues very rapid for two miles, when it gradually 
widens, and the current slackens, until, at some sandy ridges, it opens 
into the south end of a narrow lake, along each side of which is a 
stony ridge. About the middle of the east shore of the lake several 
families of Eskimos were encamped on t he stony beach. These camps, 
inhabited by family groups, appear to be more or less permanently 
situated at spots resorted to by the caribou in crossing the river. 
These animals are here speared in great numbers, some being eaten 
immediately, while the carcasses of the others are piled in heaps and 
covered with large stones for winter use. This camp might be called 
Kopanuak, from the name of its chief man. 

The water discharges on the east side of tbis lake in a swift 
rapid down a rocky cascade, past which the canoes were carried for 
two hundred yards on the north bank, over bare rock. Tbis rock is a 
well foliated gray biotite-gneiss, striking :N". 30° VV., and with a vertical 
dip. Below the portage is a small lake which the party crossed in the 
drizzling rain, and then they descended the rapid stream, which had low 
stony banks, to the tent of a little old bald Eskimo named Hikuatuak, 
at the south end of another lake. This lake is a long irregular sheet 
of clear water, with low grassy shores which run into gently sloping 
hills, or extend in wide sandy and grassy plains. The hills are strewn 
with boulders, but the general appearance of the whole country is that 
of a level prairie, with a few elongated hills rising above its otherwise 
even surface. Two or three outcrops of gray gneiss were observed 
along its western shore, one of these being at a narrows close to the camp 
of Kei-ii-teto. Attliterly's cam.I? was passed without being visited, as 
it was situated at some distance off the direct route, in a bay on the 
left, into the bottom of which a small stream was said to flow. A few 
trees were seen on the hill-ide beyond this bay, and we stopped to eat 
beside some small black spruce scrub at the north end of the lake, 
where a little wood could ba obtained to make a fire. 

From the north end of this lake, the river flows N. E . by E. for five 
miles in a very direct course, with a swift current, between low banks 
of boulders, to the south end of a lake where three Eskimo families 
occupied two large deer-skin tent·. Hallo was the name of the chief 
man in this camp, and the other two men were Ahyout and Kak-kuk, 
father and son. The latter were induced to accompany the party as 
guides, and their services proved invaluable, not only in leading the 
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way through the intricate lakes and down the many difficult rapids, 
but also in obtaining a plentiful supply of caribou meat. 

From Hall::>'s camp a long narrow sheet of water extends northward 
for thirteen miles and a half, broken in the middle by a light rapid, 
half a mile above which Annuki had a camp of two tents on the east 
shore. The lake has low shores, its southern expansion being gener
ally sandy on the east, and covered with boulders on the west side. 
At Annuki's camp thP-re is a stony hill on the east side, with a clump 
of small black spruce scrub behind it, while across the strait is a low 
sandy hill, breaking down in steep cut-banks on the shore. West of 
the northern expansion of the lake rises a high sandy ridge trending 
southward. Beyond the lake the river continues northward for a 
couple of miles, and then, doubling round the end of the sandy ridge, 
it flows with a constant ra.pid current over a bed of pebbles and bould-
flrs until it strikes against the foot of another long straight sand and High gravel 

gravel ridge trending N. 15° V\7 ., not improbably in the direction of ridge. 

the earlier of the two glaciations previously mencioned, although no 
glacial :;;trire had now been observed for a long distance. On the low 
banks of the rapid river are a few scattered groves of small larch and 
black spruce bushes. On the outer side of this abrupt bend, at the 
foot of the gravel ridge, the gravel and boulders are piled in a high 
even wall by the river ice, while on the inner side is a gently sloping 
boulder-pavement,. Some of these boulders are of red Athabasca Boulders of 

Athabasca 
sandstone, conglomerate, quartz-porphyry, etc., the same as the rocks sandstone, 

found north of Doobaunt Lake. etc. 

The swift stream flows along the foot of the ridge for a short dis_ 
tance, and then swings towards the north-east, past a hill of coarse 
dark-gray biotite-gneiss, striking N. 35° E ., and with vertical dip, to 

the southern end of a narrow lake near which Uliu had pitched his 
camp. Here, as at the other camps, many deer had been slaughtered, Cachesd deer 

and their skinned carcasses had been covered with heaps of stones, on for wintf'ruse. 

the tops of which were fixed several pairs of long branching antlers, to 
assist in finding the heaps when the ground is covered with ~mow in 
the winter. The surrounding country is low imd wet, with low par· 
allel drumlins of boulders rising here and there, all lying with their 
long axes S. 2:3° \V. 

The next lake is very similar to the last, being a long narrow sheet 
of clear water, lying in a low grassy country underlain by glacial 
deposits. At its north end, Nuyellik is the chief man in a camp of 
three tent~. The river ·flows out of the north-eastern end of the 
lake, and is a swift winding stream between low banks, all alon!:; the 
edges of which bosses of gray gneiss crop out. At one place the rocky 
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points, approaching one another from each side, form a very swift 
deep rapid. 

Five miles below the lake, as the crow flies, and opposite the camp 
Gray diorite. of Eiyegiak, is a rounded boss of coarse gray diorite. The surface is 

clearly striated near the water's edge, the strire running S. 80° E. 

M any 
E skimos. 

Hills of 
gneisR. 

A mile and a half below Eiyegiak's camp is a small lake with low 
shores underlain by gneiss. In a bay on its northern shore were 
several Eskimo tents. 

The river, which had been flowing in a general direction almost 
due north for about sixty miles, now turus eastward and runs out of 
the east side of this lake. For seven miles it occupies the bottom 
of a channel 200 to 120 yards wide, and from twenty to forty feet 
deep. The current is at first light, but increases to four miles an 
hour. The banks descend with very steep slopes to the edge of the 
water, and are composed of rock and till. At the foot of this channel, 
where it opens out into a lake, a high, und probably rocky ridge 
rises from the eastern bank, the surface of which is covered with 
grass, and on its sides were perched hundreds of gulls. Opposite 
the ri<lge is a low rocky point of very coarse pegmatitic hornblende
granite. Its surface near the water's edge is strongly glaciated. The 
first glaciation, seen on the surfaces sheltered by higher points, is 
S. 75° vV. The last glaciation, trending N. 5° E., rnems to have been 
light, for it is to be seen on southern slopes only. It not improbably 
indicates a local glacier flowing down this river-valley . 

.Angikuni Lalce. 

Below this rocky ridge, where an Eskimo grave was conspicuously 
marked by some tall upright pieces of wood, the river enters the upper 
extension of a ]urge lake, culled by the Eskimos, Angikuni Kamanyie, 
or Great Lake, doubtless the Titmeg Lake of 8amuel Hearne. ::VIany 
Eskimos were camped in the vicinity, and at one time our two Peterboro' 
canoes were surrounded by twenty-three Eskimo kyacks. For three 
miles and a half our course was along the western shore of the lake, 
which was generally low and strewn with boulders. Beyond the 
eastern shore some high ridges were seen in the distance. Our canoes 
then pussed through a shallow strait, the principal channel being 
doubtless further east, crossed open water, past a small island of green 
and red hornblendic gneiss, to a rocky strait, on the south side of which 
was Enetah's camp, situated on the slope of some hills of well foliated 
red gneiss striking N. 25° E ., and dipping N. 6:5° W., at an angle of 40°. 
The surface here is generally polished and shows well marked glacial 
grooves trending out into the lake, S. 57° E ., the direction of motion of 
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the glacier being clearly indicated by the rounded and polished north
western surfaces, and the curved transverse fractures in the grooves, 
all opening towards the south-east. 

The party was here delayed half a day by adverse wind, during which An Eskimo 

time it was visited bv an Eskimo trader, named Ann.leah, who makes trader. 

an annual trip to the trading store at the north end of Reindeer Lake, 
t'1king out the few furs collected by his neighbours, and bringing back 
tobacco, ammunition, needles, &c. H e was greatly surprised to find 
that these white men were not traders, and would not even accept from 
him the skins of foxes or wolves, but to him, as to all the other natives 
who were met, small presents were given in token of friendship. He 
agreed to carry a letter to the trading store, and the letter reached 
Ottawa via Cumberland and -Winnipeg, in safety, on March 5th, 
1895. 

Seven miles east of Enetah's camp, along a low shore strewn with Delayed by a 
boulders or angular fragments of gneiss, the party was detained for the storm. 

greater part of three days on a large island off the south side of the 
lake, under the &helter of a hill of medium-grained reddish-gray biotite-
gneiss. Observations showed this camp to be in latitude 62° 14' 9", 
and the variation of the needle to be 24 ° 30' east. 

The time was chiefly spent in obtaining a vocabulary of the language Eskimo 
vocabulary. 

of this inland tribe of Eskimos from our two Eskimo guides, who were 
both men of a high grade of intelligence. 

The lake stretches away beyond the limit of vision towards the 
south-east. After leaving the island our canoe-route continued a little 
south of east, keeping among islands outside of the long points which 
project from the northern shore. Most of the islands show rocky 
exposures at the water's edge, above which is a covering of glacial 
detritus. The points first passed were of gray gneiss, while a small 
island seemed to be of highly ferruginous schist much reddened by 
oxidation, but as the island appeared to be sacred to the Eskimos, it Sacred island. 

was impossible to land on it and retain their friendship. A small 
island, off a point six miles from the storm camp, was found to be 
composed of dark medium-grained diabase, containing much pyrite, 
cut by many veins of white quartz. In the vicinity is a fine-grained Diabase. 

dark mica-schist, through which the diabase is probably intruded. 

Three miles further on is a small island of dark-green almost mas
sive chloritic schist, sloping gently on its western side and dropping 
more abruptly towards the east. The glacial markings are here very 
beautifully shown. The rock is strongly ecored, but it does not appear 

9 
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to have been much rubbed down, for three distinct striations can be 
clearly seen in this one little rocky island. The last, on the eastern 
surfaces, and over all the others, but not running down north-western 
slopes, trends N. 30° ·w. The next earlier on~, also shown by polished 
surfaces deeply grooved and scratched, trends S. 50° W. A still earlier 
one, seen on south-western slopes protected from the other two, 
trends S. 5° E. 

'The same three sets of strim are also beautifully exhibited on a 
rocky point half a mile to the north-east, while half a mile still further 
eastward is another small bare island of gneiss and diabase, which not 
only shows the three sets of stria~ mentioned above but a still earlier 
and very strong set trending S. 85° E . The country rock is here the 
coarse gray gneiss, which strikes S. 75° E. and dips S. 15° vV. at an 
angle of 70°. lt is cut from north to south by a mass or dyke of the 
dark-green diabase. 

A little less than three miles further east, where camp was 
made for the night on the rocky point of a grassy island, a medium
grained gray biotite-granite crops out at the water's edge. On its 
western slopes are ~trongly marked glacial grooves and strire directed 
s. so· E. 

Six miles and a half beyond this camp, the river flows out of a deep 
bay at the north-eastern extremity of the lake. On the south side, 
where the current is first felt, there is a bare rocky point compo5ed of 
fine-grained green chloritic schist, striking N. 55° E., and with vertical 

Trap dykes. dip. It is cut, almost along the strike, by a narrow dyke of dark-green 
diabase, and tdso by a dyke of red augite-porphyrite. Under the micro
scope this latter rock is seen to consist of a micro-crystalline ground
mass, abundantly stained with brown iron oxide, and showing beautiful 
flow structure, containing phenocrysts of plagioclase, augite, biotite, 
sphene and apatite. . The plagioclase is in irregular individuals much 
smaller than the phenocrysts of augite and biotite; the augite is greatly 
altered to calcite and chlorite; the biotite, in distinct crystals imbedded 
in the augite, has undergone considerable leaching, and on account of 
the removal of a large part of the iron, shows brilliant chromatic 
polarization ; sphene in irregular brownish masses and strings in the 
biotite; the apatite is in large beautifully sharp, doubly terminated 
crystals. The relative ages of the two dykes could not definitely be 
determined. Through the schist are also some in:egular veins of white 
quartz. 

The full size of Angikuni Lake is as yet unknown, but it evidently 
extends a long distance towards the south-east., and is broken by many 
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projecting points, and long islands. The beach is generally of sub
angular boulders, while the surrounding country is a rolling grassy 
prairie underlain by stony till. A few small willows, and a very few 
stuhted black spruce a foot or two in height, at the storm camp, com
prise all the wood that was seen growing on its shores, and with the 
exception of one or two small groves, the country below it is treeless. 
Its elevation is about 800 feet above the sea. 

River below Angilcuni Lake. 

Where the river leaves the lake, it first spreads out over a wide bed 
of boulders, becoming very shallow, and then contracts to seventy yards 
in width, and rushes as a deep rapid and almost straight stream, between 
banks which rise in gentle slopes from the edge of the water. These 
slopes were covered with grass and low willows. Many caribou were Beautiful 

lazily lying down or feeding among the bushes, and turning their heads, landscape. 

they looked in quiet wonder at the strange apparition of the two canoes 
that had penetrated to the centre of their northern home. The 
whole landscape, seen in the early morning light, presented such a 
picture of wild, but quiet beauty, as I have seldom had the good fortune 
to enjoy. 

From the outlet of Angikuni Lake, the river flows eastward for forty
four iniles, measured in a straight line, with a constantly varying 
current, at times rushing headlong down a nalTow channel, and at 
times spreading out over a wide bed of boulders, packed by the ice into 
a~ even a pavement as the size and shape of the boulders admits of. 
In two places the river expands into small lakes. 

For nine miles, to the first lake, low exposures of green chloritic Ohloritic 

schists outcrop here and there along the bank. On this reach of rapid schist. 

river, Elrayuk and family have a camp of two tents containing twelve 
·Or fourteen persons. 

The lakelet is three miles and a half long, and below it the river 
continues its headlong course between banks and ridges of boulders, 
passing · to the north of an ERkimo camp of three tents containing Unga!luk. 

about twenty persons, where U ngalluk is the chief man. From these 
Eskimos we obtained in exchange for needles, thimbles, etc., a supply of 
deer-skin clothing to protect t he men of the party against the severities 
of the rapidly approaching winter, and also a considerable quantity of 
deer tallow and dried deer meat. 

Subsequent to our visit on the 25th August, a party of Ohippewyan 
Indians who trade at Churchill came as far north as Ungalluk's camp 

9~ 



132 F DOOBAUNT KAZAN AND FERGUSON RIVERS. 

in their search for deer, and reported the fact to us on their arrival at 
Churchill in November. This appears to be as far north as the Chip
pewyans range at the present day. 

Below the camp of Ungalluk, the river flows with an easy current to 
a small lake, on the north-east side of which is a straight rocky ridge 
apparently composed of light-gray gneiss. A short distance below the 
lake the river falls twenty feet over a ridge of reddish-gray gneiss, and 

Grny gneiss. then flows with a rapid current to a second fall, below which is a 
heavy cascade through a narrow rocky gap, where the river enters a 
gorge sixty feet deep, that being the total descent from the head of the 
upper fall-a distance of a mile and a half. These obstructions 
are passed by two portages, both on the south side, over grassy 
and rno•sy ground sprinkled with willows, the upper one being 250 
yards long and the second one three-quarters of a mile. The rock, as 
examined closely at the lowest cascade, is a red and gray well foliated 
gneiss, striking S. 75° W. and dipping N. 15° W . at an angle of 40°. 
It is cut by a dyke of dark-green coarse-grained diorite, striking 
N. 60° W. straight up the river. Its surface is strongly marked by 
glacial grooves and strire running S. 25° E. Many of the boulders 
lying about are of green trap and red Athabasca sandstone and con
glomerate. 

Pasamut. Four miles down the rapid stream, between bare stony hills, 

Rocky 
portage. 

Pasamut is the chief man in an Eskimo camp of seven large tents and 
about fifty-five people. The camp was situated on a very pretty grassy 
terrace on the south side of the rapid stream, and at the time was well 
stocked with fresh fish and partly dried meat. On our arrival 
Pasamut gave us the very discouraging information that the river 
which we were descending flows into Chesterfield Inlet not far from 
the mouth of the Doobaunt River, but afterwards he said that it might 
be possible for us to leave this river below Hicoliguah Lake and, car
rying our canoes over a long portage, to reach the head of another 
river that discharges into Hudson Bay opposite the Walrus or Seahorse 
Islands. It was decided to attempt this latter route. 

Below Pasamut's camp, the river has a general width of about 250 
yards, and the channel is often obstructed by boulders or large masses 
of rock. The banks are composed of red till and rounded pebbles and 
bouldero, with occasional bosses of green schist or diabase and gray 
gneiss. Many of the boulders are of coarse or fine red sandstone, reel 
quartz-porphyry and green diabase. The surrounding country is m 
general a plain of red till with pebbles but without many boulders. 

For thirteen miles the river is one almost continuous heavy rapid, 
at the end of which distance is a port.age, half a mile long, on the south 
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bank, past heavy broken water, where the river drops in a series of 
cascades over rocky ledges, descending about twenty feet. The 
portage is a rough one over boulders and smoothly rounded bosses of 
rock, which are evidently covered by the high water of the early sum
mer. The rock is a well-foliated highly garnetiferious biotite-gneiss, 
striking N . 35° E., and dipping S. 55° E < 50°, cut by a number of 
dykes of green diabase running S. 70° E. The lower end of this por
tage was found to be in north lat.itude 62° 15' 23". 

Below this rocky portage the river flows rapidly eastward for five 
miles, bre[l,king into two channels around a high oblong grassy hill, 
and uniting again just above four Eskimo tents which were pitched 
among the boulders on its right bank. Aiinah, a venerable old Eskimo, Aiinah 

with long white locks, and his old blind, white-haired wife, Otiielik, 
were the heads of this family group, which seemed to consist of about 
t~enty-seven persons all told. 

To Atmah's camp, the river had kept a general course almost due 
eastward for eighty-four miles, measured in a straight line, from the 
outlet of the small lake above Angikuni Lake, but it now turned abruptly 
and flowed almost due north ward for thirty miles, measured in a straight 
line, till it emptied into the western angle of Yath-kyed or Hicoliguah 
Lake. 

Below the bend, the river continues for ten miles to flow over a bed 
and between banks of boulders, with a geneml strong current. On 
each side are gently sloping hillsides, in one place dotted with small 
black spruce bushes, the largest seen since leaving Angikuni Lake. 
Here is also a low exposure of well foliated red and green gneiss, strik
ing N. 5° E. The surface is plainly scored by glacial markings running 
S. ~5° E. 

At the end of this ten-mile reach, the river opens into a Slllall lake 
two miles long, with sandy shores rising in low but regular terraces· :Marine 

These terraces, the highest of which is about 500 above sea-level, would terraces. 

appear to correspond to the highest sandy shore-lines on the Doobaunt 
River below Doobaunt Lake, giving a measure of the depression of the 
land in post-glacial times, or marking the distance inland reached by 
the sea in those times. 

On the west shore of this lakelet, in a sandy valley, is a grove of Last grove of 

larch and scrubby black spruce-the only grove of the first named timber. 

tree seen on the river between Angikiini aud Hicoliguah lakes. 
The surrounding country is a series of low rocky ridges, with grassy 
sides, separated by moderately level plains underlain by reddish till 
wit.h pebbles a!!d a few boulders. 
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At the outlet of the lake is a heavy rapid, where the water falls ten 
feet over a ridge of gray gneiss, cut by a dyke of green diabase 100 feet 
wide. The canoes were carried past this fall on a portage 140 yards 
long, over the slippery rock on the west bank. 

For five miles and a half below the portage, the river flows with a 
moderate current in a channel which swings round towards the west, 
until it rushes with a very strong current between rocky islands, and 
then in a low fall over a rocky ledge. This the canoes were able to 
run, down a very narrow channel close to the west bank. 

Sandy banks. Below the rocky islands the river widens and becomes less rapid, 
flowing between sandy banks, and over an almost level sandy bed, 
with here and there bars or low islands. The sandy soil of the sur
rounding country is warmer than the till, and prodi::ces a stronger 
growth of grass, dwarf birch and willow, and the country had the 
appearance of a fertile rolling prairie. l\'Iany caribou were feeding 
among the brush on the rich brown hillRides. 

Palelluah. Ten miles below the isbnds is a place called by the Eskimos Pal-
elluah, where the river is deep and narrow, and the c11ribou, in their 
migrations, regularly swim across the stream. It is probable that this 
is where Samuel Hearne crossed the Kazan River above Yath-kyed 
Lake in 1770 at a point called by him Cathawhachaga, and which 
he describes as a celebrated deer crossing place. He, however, places 
it in latitude 63° 4', or 28' north of Palelluah and 25' north of where 
the river discharges into Yath-kyed Lake, although he states that he 
made several observations for the latitude. 

Deep river. Below Palelluah the river is deep, with a slackening current, and 
the banks, instead of being sandy slopes, are rugged walls of angular 
boulders. The general surface is composed of rocky ridges, while 
some high hills, not improbably also of rock, rise on the east side of the 
river. The rock on the west bank is a ligbt-gray gneiss, rather indis
tinctly foliated, striking N. 35° E. and d~pping S. 55° E. < 65°. On 
the very summits of most of the smooth glaciated undecayed knobs 
of rock, angular blocks often rise several feet, having been thrust up 
along jointage planes by the freezing of water under them and 
afterwards supported by smaller fragments of rock falling under and 
around them. 

The surface of the knolls is striated N . 35° W., or in an almost 
directly opposite direction to that last seen on the river, and no signs 
of any other ghciation could be distinguished. 

The willows and dwarf birch had now become very stunted, and 
Gassiope tetragona was seen for the first time on this river. 
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Ilicoliguah or Yathrkyed Lake. 

Kazan River gradually widens to a bell-shaped mouth, without any 
trace of a delta deposit, where it flows into this lake. The lake itself Character and 

is an extensive body of clear water, which had a temperature of extent. •·• · ··· 

46° Falu-. on the 3lst of August. It extends as an almost open sheet 
of water, away to the south-east farther than could be seen from any 
of the points or islands on which we landed. A large high rounded 
island lies across the centre. The immediate shores are generally low, 
rising in green s>1ndy slopes without boulders. Across the bottoms of 
the bays indenting the north-west shore, is a high conspicuous ridge 
of hills, while similar hills were seen in the distance along the north 
and south shores. The beach consists for the most part of a wall of 
irregular boulders. The north-east shore, as followed between points 
and islands, is twenty-nine miles in length from the mouth of the 
inflowing river to the head of the outflowing one. The principal 
underlying rock seemed to be a gray Laurentian gnei~s. 

A small island in latitude 62° 43' 30", six miles off the mouth oi the I sland of 

riYer, is of this gray gneiss, cut by a dyke of dark-green diabase. Its gneiss. 

surface shows strongly marked glacial grooves and strire, made by a 
glacier that moved N. 35° W., the direction of motion being clearly 
shown by numerous crescentic cross fra.ctures opening north-westward. 

Seven miles farther north, a hard massive coarse-grnined gray cliorite Gray diorite. 

outcrops on a point on the north-western shore. The rock has a 
rounded surface which is smooth and fresh, and shows two very distinct 
sets of glacial strire, the first running S. 60° E., and a later one 
N. 30° W. The next point, nearly five miles distant, is composed of 
gray gneiss, lightly foliated N. 35° E., cut by many wide veins of 
coa1·se red granite. The point is strongly scored by the last glacia_ 
tion, here trending N. 33° W. 

Into the bottom of the deep bay, north of this point, Nii.tarawit Nutarawit 

River is said to empty. This is a small rapid stream flowing from River. 

Nii.tarawit or Dead-child Lake, which lies a short distance towards the 
north-west. 

The next point, nearly six miles distant, where camp was pitched on 
the night of the 3lst of August, is an outcrop of gr~enish-gray, irreg
ularly foliated gneiss, striking N. 75° E., cut by a dyke of fine-grained, 
dark-green diabase. Its smooth fresh surface is generally covered 
with glacial markings. Those on the western slopes run S. 60° E., 
while those on the summit and eastern slopes run N. 35° W. The 
rest of the shore was low and faced with a wall of boulders. 
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To avoid travelling around a very long point of land, the Eskimos 
paddle down to the bottom of a shallow bay at the north end of the 
lake, and then carry their canoes for 400 yards across a narrow neck of 
land and launch them aga.in in the river. The portnge is across a low 
wet grassy fiat underlain by till, with very shallow water at both ends. 
The water reached in the river is very slightly below that in the lake, 
so that there are evidently no rapids in the river above this point. 

River below Yath-kyed Lake. 

Below the portage, the canoes descended half a mile of swift currcmt, 
and crossed a small lake with low green shores for four miles to a 
point of coarse gray gneiss, the surface of which is striated S. 55° E. 
The river flows out of this little lake in a swift and narrow, but deep, 
rapid, over a ridge of gneiss, and then expands for a short distance 
between pleasant sandy beaches. For a mile the stream runs smoothly, 
and then breaks into a boisterous rapid over boulders and irregular 
ridges of gneiss. The upper portion of this rapid was descended with 
a line, after which the canoes wern carried for 150 yards over a pave
ment of huge boulders on the west bank. 

For the next three miles the river continues its rapid course north
ward down a gently and evenly declining valley. The bed of the 
stream is of rounded boulders, over which the swift and clear water 
seemed dangerously shallow. Pitched on the right bank a small deer
skin tent sheltered an Eskimo family of three persons. A mile down 
the stream precipitous naked cliffs of red till overlook the water on 
the outer side of a bend. This till, like much of that seen on the 
river since leaving Augikuni Lake, seems to be composed to a con
siderable extent of debris of the red rocks of the Athabasca series, 
brought there by the south-eastward glaciation. 

The river opens into a small oval lake two miles in length, and then 
suddenly contracts and rushes with a current of five miles an hour 
down a shallow stony channel 150 to 200 yards wide, with boulders 
piled in massive walls on each side, through which low outcrops of 
gneiss project here and there. 

About two miles and a half below the lake several families of Es
kimos were camped on the east bank, and here it was learned 
positively that this river flows into Chesterfield Inlet, that there 
is a high fall not far above its mouth, and that there were three 
more camps of Eskimos on its banks. The two Eskimo guides now 
positively a serted that the only possible route to the sea was by con
tinuing down the river. Afterwards, however, they acknowledged 
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that there WJ.S another, but much more difficult route, over a chain of AlLernative 

portages, to the head-waters of a stream flowing through Kaminuriak route. 

Lake. Six additional Eskimos were employed here to assist in carry-
ing the canoes over these portages, the agreement with them 
being that they should supply their own provisions, that they would 
•be furnished with sufficient tobacco for a smoke at night, and when 
the portages were passed that they would each receive a box of a hun-
dred gun caps and a twelfth of a pound of tobacco. On the fifth day, 
when the portages were passed, they were delighted to receive in 
addition half a plug of tobacco, two sewing needles and a thimble 
,full of beads. One of the meµ, who knew the way, also consented 
to accompany the party to the mouth of the river on the shore of 
Hudson Bay. 

On the mornina of September lst after the above arrancrements had Kazan Rfrer 
o ' " left 

·been completed, the party left the Eskimo camp and descended the · 
rapid stony river to a little bay of quiet water on the right, where the 
canoes were unloaded and carried up the low stony bank to a wet 
grassy meadow. 

We were now in latitude 63° 8'-the mo. t northerly point reached. 
The Kazan River had been followed for 400 miles in its rapid course 
towards Chesterfield Inlet, and although a portion of that stream 
still remains untravelled, sketches of it were obtained from the 
Eskimos, and from these its course has been indicated on the accom-

. panying map. Sketches of the adjoining lakes and streams were also 
obtained from time to time whenever their positions could best be 
pointed out or located, and these are shown in broken lines on the 
map. 

THE TWELVE PoR'rAGEs. 

From the bank, where the canoes were carried ashore, the bearing for First 

two miles back up the river was S. 63° \Y ., while down a straight reach portage. 

of river for several miles it was N. 10° E. The canoes were now carried 
for 2000 yards in a direction S. 67° E. over leYel wet ground under-
lain by a gravelly till, directly towards the foot of a rather high 
grassy ridge, to a small shallow lake. The day was bright and 
clear, and a good meridian observation of the sun gave the latitude of 
the point reached near the north end of this lake as 63° 7' 51", while Obsen:ation 

. . . h l d f l k £ cl b for latitude. the magnetic vanat10n at t e sout l en o tie la 'e was oun y 
solar compass to be 20° 45" E. These observations proYed very 
opportune, since for the next twenty-three days the weatllC'r was con-
tinually stormy or overcast. 
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The shallow lakelet, which is a little more t.han a mile in iength in 
a direction S. 30° E., is discharged northward into the Kazan River 
by a small brook. The brook which flows into it was ascended 
for 200 yards. Another portage 600 yards long, over flat land covered 
with willows, leads to a pond a quarter of a mile across, above which 
another similar pond, with grassy banks, is reached by a portage 190 
yards in length. A fourth portage, 1300 yards long, over very wet 
sedgy land, by the edge of the little stony brook, brought the
canoes to a point on its bank a.hove which it was navigiible for half a 
mile. The fifth portage, 600 yards long, was over a wet plain over
grown with small dwarf birch ( Betulci gfondiilosa) to a shallow pond 
200 yards across. The sixth portage, over which everything was car
ried through a drizzling rain, is 2000 yards in length. It crosses 
the same wet dreary plain, keeping a little way to the north-east of 
the brook, and at its south-eastern end reaches a narrow lake with low 
grassy shores. This lake, a mile and three-quarters in length, is very 
shallow, and its muddy banks are thickly titrewn with boulders, among 
which the canoes must be hauled carefully by hand. The seventh 
portage is 150 yards long, between two lakes, over a low ridge co\·ered 
with dwarf birch, and above it the canoes were pushed or paddled for 
half a mile across a very sh~llow muddy pond. The eighth portage is 
1300 yards long, at first south of a very shallow arm of the pond, then 
across the brook, here ten yards wide, where some low bosses of gneiss 
project u.bove the SUl"face, and then over wet flat land along the north
east side of the brook, to another Yery shallow pond 400 yards wide. 
Beyond this the ninth purtage, 300 yards long, leads acro~s the same 
desolate plain to a shallow lake lying at the hRad of the brook flowing. 
towards the north-west side of Kazan River. The tenth portage is 
4400 yards long, over level wet grassy land and past a rocky knoll of 
dark hornblende-gneiss striking S. 60° W. and dipping S. 30' E . <70°. 
The portage is across the local watershed, dividing the waters flowing 
towards Chesterfield Inlet, and those flow ing directly towards Hudson 
Bay; it crosses a very small brook flowing eastward, passes to the south 
of a pond and ends on the boulder-beach of a narrow lake. This lake 
is two miles long and very shallow, so that in some places it was 
necessary to wade beside the canoes. A little rill, overhung with wil
lows, flows from its south-eastern end, running noisily between banks 
of sub-angular boulders. The elernnt.h portage is 1400 yards long in an 
east-south-easterly direction, to a shallow muddy pond a third of a 
mile across, on the eastern side of which is a clump of willows four 
feet high. The twelfth portage is 800 yards long, and leads from this 
pond down a very gentle slope with a dnp of twenty-five feet, through a. 
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grassy ma.rsh with water up to the knees, to the lo w, muddy and stony 
shore of Ferguson Lake. 

This cha.in of portages leads across a gre.at, gently sloping, grassy Grassy plain 

plain, between rather high grassy hill8. Patches of dwarf birch are 
scattered here and there, and clumps of willows grow beside the brooks 
and lakelets. Everywhere the land is wet and marshy, the frozen soil 
doubtless greatly hindering the formation of drainage channels, while 
the two brooks are but slightly depressed below the general level. The 
subsoil is a pebbly till with boulders, but very few boulders can be 
seen except in the brooks. 

FERGUSON RIVER. 

Ferguson Lake, on which the canoes were launched on the morning of Extent and 

September 5th, is seventeen miles in length and from one to three miles character. 

in width. Its contour is very irre,~ ular, dropping b<tek into deep bays 
and projecting in long points. Grassy slopes e,nd terraces, the latter 
underlain by sand and gravel, rise from the beach to heights of from 
thirty to fifty feet above the water, abcve which rise bare craggy hills 
of gneiss and diorite. The beach is usually composed of a wall of 
boulders, but here and there are sandy bays, while some of the points 
and islu.nds are of smooth glaciated rock. 

The smvey of this lake, and of the rivers and lakes between it and 
Hudson Bny, was made during n long continued period of stormy 
weather, with high easterly winds which constnntly dashed the waves 
over the c;·rnoes and often blew a heavy rain or sleet in 0ur faces, 
making it impossible to see far ahead . The season was so late that it 
was necessary, for the safety of the party, to push onwards with all 
possible speed, and many places of undoubted interest had to be left 
unexamined. A few places, where tbe storm delayed us for several 
hours or perhaps days, were examined carefully. 

From the last of the twelve portages we followed the north shore :Cforth shore. 

of the lake fol' two miles and a half, past low projecting bosses of 
granite, to a point of massive, coarse, gray, highly hornblendic diorite. 
This has a rounded surface which almost everywhere shows strong 
glacial grooves running S 50° E., but there also appeared to be some 
occasional traces of an earlier glaciation running N . 33° W. North-
east of this point, a deep bay extends away to the north, but directly 
souLhward, across the lake and past some low rocky islands, is a low 
point of gray gneiss and dark.green diorite. The point is well scored 
by glacial markings trending S. 45° E., the direction of motion being 
clearly shown by the curved transverse fra.ctureR opening south-east-
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ward. South of the shore, the hills behind a gravelly terrace appear 
to be of green diabase. Two miles and a half farther east along the 
shore the points are composed of coarse white granite, with irregular 
inclusions of biotite-gneiss and <lark-green trap, often highly ferrugin
ous. Two miles and a half further down the lake, the route lay 
through a rocky narrow8, 100 yards wide, between steep rounded hills 
of gray gneiss, after which it followed the north-east shore for three 
miles, to a bare rocky island of gray gneiss and dark-green diorite. 
A little more than a mile and a half beyond this island, the outlet of 
the lake was reached, where a shallow river thirty yards wide flows 
down a swift rapid over boulders, descending eight feet to another 
lake. 

A mile east of this rapid, a camp of four Eskimo tents was pitched 
south of the lake on a grassy terrace twenty feet above the water. 
These were the last Eskimos that we were to meet, and we purchased 
from them some tallow and a good supply of half-dried caribou meat. 
The lake has grassy shores, descending to a beach of boulders, and 
rising in regular terraces which mark the coast-lines of the post
glacial sea when Hudson Bay waf\ very much larger than it is at 
present, and when it was in all probability connected with the Arctic 
Ocean along the line of the wide depression in the bottom of which 
now lies Chesterfield Inlet and Schultz and Aberdeen lakes. The lake 
is five mile<> and a half long, and at its eastern end is discharged by a 
small stream about fifty yards wide, which flows for a mile and three
quarters, with a very rapid current over a bed of boulders between low 
stony banks, into another small lake. The river flowing from this lake 
was said by the Eskimos to be shallow and impassable for our canoea. 

Long portn.ge. It was therefore necessary to make a portage from the north shore of 
the lake north-eastward for 2800 yards across a rather low wet grassy 
ridge of red till, with rounded and angular boulders, to the shore of 
another small shallow lake. Six Eskimos, who had accompanied us 
from the last camp, were paid a third of an ounce of tobacco and six 
gun caps each, for every trip with a load across this portage. 

Half a mile northward across this little shallow lake the river was 
again entered. For three miles and a half it flows northward through 
moderately level country between banks of boulders and over a bed of 
boulders, but the water was at the time so low that the stream did not 
as a rule occupy more than half the width of the channel. The men 
waded in the cold water beside the canoes through much of this dis
tance, at one place making a portage eighty yards long across a sandy 
point on the west. bank. 
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At length this rapid slream emptied into the south side of a narrow N,irrow 

lake eight or ten miles long, and to avoid the high north-west wind lake. 

which was blowing at the time, the canoes crossed this lake, with 
some difficulty, to its north shore, reaching it at a prominent point of 
coarse gray gneiss. Two miles and a half farther east is a point of 
massive dark-green diabase cut by veins of red granite. Its surface 
is strongly glaciated. Its western slope is planed and grooved in a 
direction S. 53° E. Its eastern side, which is much more broken than 
the western, shows a well marked striaLion running S. 16° E., and 
older than the other, and another very light striation crossing it in a 
direction N. 40° E., perhaps the earliest of all. North of the lake 
the country rises in a high rocky ridge. The river flows out of the 
east end of the lake <tnd soon breaks into a long shallow rapid over a 
bed of large boulders, at the top of which is a ridge of banded gray 
and black micaceous gneiss, striking N. 50° E. and with almost verti-
cal clip. Its surface is distinctly scored by glacial markings trending 
S. 40° E. 

Past the rapid the canoes 'vere carried for 800 yards along the right Heavy rapid. 

(south) bank of the river, which is steep and thirty-five feet high. A 
terrace of boulders runs along the face of this bank, while the plain to 
the south is grassy, wet, and underlain by till. Here and there little 
tufts of dwarf birch furnished fuel for a fire at camp on the boulder 
terrace. The little river is about a mile long, and as it flows into the 
western arm of Kaminuriak Lake it spreads out over a wide expanse 
of boulders, past. which it was necessary to carry the canoes for 250 
yards, on the south bank, over naked boulders. The rocky country 
had now been left behind for a time, and in front of us was a broad 
undulating till-covered plain. 

Kaminuriak Lake is a beautiful sheet of clear cold water lying in Kaminuriak 

the till-covered plain at n.n elevation of about 320 feet above sea-level. Lake. 

Its extent is as yet unknown, for although the south-western shore is 
only twelve miles long, its waters were said by the Eskimos to extend 
a long distance northward. Its northern shore, as indicated on the 
map, is from E skimo information and sketches. 

Where seen, the beach is in some places sandy, but more generally Surrounding 

f ld 
. country. 

o large bou ers, which, on the more exposed parts of the shore 
are arranged in a regular wall to the h eight of from eight to twelve 
feet, while in the bays they are scattered over a shallow floor of sand 
or till. Back from the lake the country stretches in wide treeless 
plains, or rises in low grnssy hills, which show no signs of any under-
lying rock. 
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Caribou were moderately plentiful around this and the two follow
ing lakes, as far as the grass-covered country extended, but it was 
almost impossible to obtain fuel to cook their meat, for there was Ye1·y 
little dwarf birch to be found and no black lichen. The ice was now 
(September 10) forming around the ponds at night, indicating that 
the season of open watflr was almost over. 

Following the south shore of Kaminuriak Lake to its south-eastern 
angle, the river was again reached. It was now a much larger stream, 
sixty yards wide and two feet deep, with banks and bed of large 
boulders. The stream for a third of a mile is very swift, with a drop 
of about four feet, and then it opens into a small lake, below which 
it flows in two channels, inclosing between them a large flat grassy 
island. The eastern channel is wide, and the cunent in it is light, to 
the head of a heavy crooked rapid, where it is obstructed by a trap 
dyke, over which the water falls in an irregular cascade with a drop 
of fifteen feet. At the foot of this cascade the western channel again 
joins the eastern one, ha.ving flowed for some distance along the foot 
of a bare rocky ridge, which, a short distance to the south, rises high 
above the general level. At the bottom of a bay, just above a little 
island at the head of the rapid, the canoes were landed and unloaded 
on the bare rock, and carrieci southward for 900 yards OYer a ridge of 
smooth gray gneiss, foliated S. 75° W., to a, wet graYelly flat beside the 
the river. The rocky ridge was covered with the coarse black hair
like lichen ( Alectoria divergens ), this being the first place in 1894 
where this lichen was seen in any abundance. 

Below this portage the river flows with a strong current, a long the 
foot of the high rocky ridge, to the end of a lake which extends 
towards the south·east for about seven miles, having an average width 
of from three-quarters of a mile to a mile and three-quarters. This 
lake has a very regular outline and low shores of sand and gravel, 

which rise in gentle grassy slopes to the level of the surrounding 
country. From its south-eastern angle the river flows southward for 
two miles and a half, at first with an easy current, and then swiftly, 
over a wide bed of gravel and boulders, making straight towards 
the foot of a high hill, and at length reaching the north-west end of 
a narrow lake similar in size to the last. The north-western shore of 
this lake is generally low, composed of sand and boulders, among which 
are many of green Huronian schist, while beyond its south-western 
shore rise bare crnggy hills, marking the outskirts of the rocky country 
which extends from there all the way to the western shore of Hudson 
Bay. One of these hills stands out boldly across the east end of the lake. 
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The rapid stream flows from the end of the lake north-eastward for 
two miles, till it passes the northern end of this hill in a rocky gorge, 
when it turns south-eastward and flows for two miles and a half 
among bold rocky hills, in whose protected recesses :i.re green grassy 
terraces, to a heavy rapid. Here the water rushes through a narrow 
obstructed channel between steep walls of green diorite slightly 
foliated S. 60° E ., and dipping N. 30 E . < 70°. The canoes were c:1rricd 
for 900 yards past this rapid, over a rather high ridge of the smooth Portage. 

green diorite, on the summit of which irregular angular blocks have 
been shoved up by the frost. On the smooth surface some light glacial 
strire may here and there be seen running S. 25° E. The hills are cov-
oercd with black lichen, while some willows grow beside the little pouds 
in depressions in the rock. At its lower end, the portage descends to 
a sandy beach on the shore of a little bay of the river below the rapid, 
apparently quite encircled by the steep bare rocky walls. 

Below the portage, the river flows eastward for two miles in a straight 
channel with steep rocky banks, and then passes through a small hill- S mall lake. 

girt tarn, which we crossed in the deepaning gloom of the late evening, 
in showers of snow and rain. Camp was pitched on a sandy grass-
covered terrace at the foot of :i. rocky hillside, the rock in which is a 
fine-grained d:irk-green diabase, with obscure slaty cleavage striking 
southward, and is cut by many small irregular veins of white quartz. 

Below the outlet of the tarn, the stre1tm was descended for three
quarters of a mile down a rocky rapid, after which the canoes were 
carried for 800 yards along the east bank, past a rapid, over boulders 
and jagged points of rock. The rock is a massive light-green diorite, Grren diorite. 

which, in the valley, is strongly scored by glacia,l markings trending 
S. 15° E . The summit of the ridge above is all blackened with lichens, 
but it appears to have been planed off in a direction S. 60° E., the 
rounded surfaces facing westward, and the broken ones eastward. 

Below this portage the river is swift, but sufficiently deep for canoes, 
and flows between banks of similar rock, to a little fall which was run 
with half loaded canoes. The fall is caused by a band of white quartzite 
which here crosses the ~tream. This quartzite is distinctly and rather 
thinly bedded, the surfaces of the beds often showing beautiful ripple White 't quaraz1 e. 
markings. It strikes N . 55 E., and dips N . 35° W . at angles between 
40° and 60°, extending away towards the north-east asa high conspicuous 
straight white ridge, while towards the south-west the eye cannot follow 
it far among the surrounding hills of trap. Some willows grow on 
the southern side of this ridge, and among them was an alder bush, 
the first that we had seen for a long time. The quartzite is similar to 
that of Marble Island,, and is probably of Huronia,n age. 
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Below this demicharge the river opens into Quartzite Lake, which has 
a very irregufo.r outline and lies amidst bare rounded hills that either 
descend abruptly to the water, or are .skirted by grassy slopes and 
terraces marking· old shore-lines of the ancient sea. On one of these 
terraces, seventy feet above the la.ke, a great number of shells of Leda. 
arctica were lying just where they had been thrown upon the ancient 
beach. 

The progress of the party through this lake was much impeded by 
heavy storms. One point examined on the south shore, four miles. 
from the mouth of the river, was a ridge of massive green trap, in 
places showing a, vertical slaty cleavage striking N. 50° E. Its summit 
was smoothed and clearly scored in a direction S. 25° E., and boulders of 
white quartzite are plentifully scattered about, while none were seen 
north of the quartzite ridge. For several miles farther eastward the· 
shore consists of similar rocky cliffs, and then it becomes low and is 
composed of boulders. Low stony islands surround a point composed 
of the scarped edge of a boulder terrace thirty feet high. 

Half a mile beyond this point the river forms up and flows in a 
wide and rather indefinite channel among boulders and points of rock. 
After a course of a mile and half, it rushes in a turbulent rapid be
tween jutting points of rock into another small lake. Two seaJs were 
seen disporting themselves in the eddies near this rapid, one a square 
flipper (Erignathus barbatus), and the other a ringed seal (Phocrr,fcetida). 
Here camp was pitched on the evening of September 13th. During 
the night the north-east wind rose to a gale, and at break of clay drove 
before it a heavy shower of snow, which during the following night 
changed to torrents of rain. A delay of a day and a, lmlf was thus. 
necessitated, but the time wa,s improwd in enlarging and correcting 
the Eskimo vocabulary which is given in an appendix to this report. 

Travel on the afternoon of September 15th was through the fog 
or drizzling rain. The course for three miles was along the low north 
shore of the small lake, while to tlrn south rose rugged hills and naked 
rocky islands. From the north-east angle of the lake the river flows 
northward for a mile and a quarter, over a rocky floor, to the west end· 
of a very irregular shallow sheet of water about four miles in length, 
with many low islands of till and boulders, between which there is a 
current in several places. Some rather high rocky hills rise south of 
the western end of the lake, but generally speaking the surrounding 
country appeared to be low and flat. 

The rapid river, which flows out of the east end of the shallow 
lake, was descended for a third of a mile to where the water breaks . 
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over a ledge of rock, and here the canoes were carried for 400 yards 
along the north bank, to within a short distance of the shore of another 
small lake. The portage is a good one along the grassy and mossy 
bank, past a shallow rapid in which are two rocky ledges, one at. the 
top and the other at the bottom. The rock is a massive green trap, 
similar to all that lately seen. The surface is well-rounded and gla
ciated, the summit and northern sides being strongly grooved S. 17° E. 
On a lee surface, well protected from the grinding of this later 
glacier, some strong glacial grooves were seen trending S. 60° E. No 
traces of any other glaciation could be detected. 

The next day broke with an east wind and driving rain, and was 
very cold and boisterous. The wind soon went around to the north
east, and then into the north, gradually rising to half a gale. The 
rain turned to snow, and throughout the afternoon the storm was so 
severe that it was almost impossible to face it. From the portage 
downward the course was through a small lake, and down a rapid 
st ream t hrough till-covered country studded with low hills of boulders, Till-covered 

to a swift chute where the river with heavy crested waves rushes coun try. 

through a narrow gap in a high ridge of similar trap. The river then 
passes two more shallow rapids over boulders, and enters the north-
west end of a narrow lake about six miles and a half long. Two bold 
rocky bills rise on the north shore of this lake, but for the rest the 
country is generally covered with till and boulders. 

This was the last lake on Ferguson River, and from its south-eastern Last Jake. 

end the stream flows in a south-south easterly direction down a regular 
and comparatively steep decline, in a shallow channel over boulders and 
low ridges of trap. After travelling six miles down the impetuous, 
and usually shallow current, the increasing storm forced the party to 
camp in the snow on a stony hillside. The surrounding country was a 
great stretch of low hills of boulders, probably morainic. The 
boulders are rounded, and there appears to be barely sufficient finer 
material to fill the interstices between them. The morainic hills 
evidently lie on an undulating floor of dark-green trap. 

Throughout the 17th of September the storm continued to rage, and it 
was impossible to launch the canoes, but on the l Sth the wind had gone 
down. The river continues its very rapid course south-eastward for 
a mile and three-quarters, and then turns abruptly eastward and flows 
with an easy current in a wide channel, with ridges of boulders roughly 
parallel to it on the south and a low escarpment of till about a mile 
distant to the north. For two miles fur ther eastward it continues with 
varying current to a heavy crooked rapid a third of a mile long, over a 
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bed of rock. Below this rapid, which was run by the canoes without 
much difficulty, there is half a mile of easy water to the head of 
another short rapid with a fall of ten feet, past which the canoes were 
carried on the east bank, over boulders and smooth glaciated rock. 
The rock is a gray massive granite, with angular inclusions of fine
grained green trap. The surface is well scored by glacial markings 
running S. 35° E. 

For three-quarters of a mile below this portage, the river has a 
moderate current, and then it contracts and rushes swiftly between 
steep walls of granite and trap. Immediately below this short gorge 
it spreads over a wide bed of rounded pebbles, and flowing swiftly for 
two miles and a quarter passes through a rocky gap, and empties into 
Hudson Bay at the bottom of Neville's Bay. A band of the white 
Marble Island quartzite crosses the river just at its mouth. As seen 
from the canoe the surface of the quartzite appeared" to have been 
eroded, and then unconformably overlain by the green trap, but it 
was impossible to take time to finally decide this point. 

The mouth of the river was reached at noon on September 18th 
just a week earlier in the season than the writer had visited the same 
place in 1893, having then walked to it over the deep crusted snow 
from camp at the entrance to Neville's Bay. 

The Eskimo guides were now paid off, and they hurried back up the 
river to show their countrymen what the white men had given them 
while the party of six men, in the two Peterboro' canoes, paddled 
southward along the coast of Hudson Bay. Assisted by favourable 
weather, Churchill was reached on the evening of October lst. 
Some of the incidents of this part of the journey have been given in 
the Summary of Proceedings, while the geological and geographical 
details observed have been incorporated in the general account of the 
west shore of Hudson Bay, on pp. 86 to 98. 

CHURCHILL TO SPLIT LAKE. 

This route was travelled on snowshoes in the dead of winter, when 
the ground was deeply covered with snow, so that little could be seen 
but the general features of the country adjoining the line of travel. 
As the records are fragmentary and disconnected, they will be better 
understood if they are given in journal form, very much as they were 
entered in my note-book, the personal details and courses being 
omitted, the latter being shown on the accompanying map. 

November 28th.-We left Churchill at 7.30 a.m., just at the first rosy 
streak of dawn, the thermometer standing at -40° Fahr., and crossed 
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the bay to Mosquito Point, where there is a low exposure of greenish 
gray arkose, similar to that behind the Mission. This was the last 
rock seen in situ until we were within a few hours journey of the 
banks of the Nelson River. We crossed Churchill River from Mos
quito Point, over the very rough jagged ice, to the east shore. The 
river is here nearly a mile wide, and flows in a swift shallow rapid over Wide and 

a bed of large boulders, into the tidal water of the long shallow lagoon· shallow river. 

For the rest of that day we walked without snowshoes on the ice up 
the river, keeping close to its east bank. The mouths of Churchill 
and Fishing creeks were pointed out to us as we passed them on the 
opposite side of the river, as well as the low willow-covered " Never-
fail" Island, where the hunters from Churchill usually come every 
winter to shoot willow ptarmigan. The east bank of the river is low, 
thinly wooded with white spruce, and apparently underlain by clay 
and boulders. The river seemed to be shallow throughout, flowing 
down an even steady slope over a bed of boulders, and was still open 
at places where the current was swiftest. Camp was built in a grove 
of white spruce on top of the low east bank, behind some wooded 
islands. 

November 29th.-The thermometer stood at -10° F. as we started at 
6.50 this morning, with a moderate south-east wind blowing in our 
faces. We ran for six miles and a half without snowshoes on the ice, 
under the low but steep thickly wooded banks of the Churchill, often 
behind low wooded islands, to within a short distance of the mouth of 
Deer River. We then ascended the bank, put on our snowshoes, and L eave 

started across an extensive level plain, with not a hill anywhere in ~~\~~~hill 
sight. The snow was hard and crusted. Our course was through 
thin woods of small black spruce, (the first black spruce that we had 
seen since we had crossed Yath-kyed Lake, three months before) and 
then across open country skirting the east bank of Deer River. Where Deer riYer. 

this river was first seen it is sixty yards wide, winding through the 
plain in a tortuous valley thirty feet deep. The plain is covered with 
moss or lichens and dotted with small lakes, and is evidently 
very wet in summer. Camp was made this evening in a grove 
of large white spruce beside the Deer River. The banks are here 
twenty feet high and generally very thinly wooded. The river is 
seventy-five yards wide and for the most part appears to be very shallow 
and full of granite boulders. In some of the deeper holes the ice was 
now twenty-five inches thick. On a sandy flat close at hand, were a 
number of small aspens (Populus trem1;,loides), and two or three Grove of 

small balsam poplars (Populus balsamifera), this being the most poplar. 

northerly point where the latter tree was seen in this district, while a 

IOt 



Wide level 
plaiu. 

Boulders. 

Crooked 
channel. 

J_,eave Deer 
River. 

148 F DOOBAUNT KAZAN AND FERGUSON RIVERS. 

few small specimens of the former were observed on the terraces on the 
sides of the hills at Churchill. 

November 30th.-The thermometer stood at -6° F., with a light 
northerly wind, as we left the camp-fire this morning and started 
across a wide level plain covered with crusted snow, cutting across 
from bend to bend of the river which continued to flow to the west of 
us. The plain is generally lichen-covered, with thin groves of small black 
spruce and larch s~attered here and there. A low ridge, probably 
representing an ancient shore-line, ran along to the east of the course 
for a short distance during the morning, but throughout the day no 
other hills were passed. Camp was made on the bank of Deer River, 
the stream being here thirty yards wide, and the banks thirty feet 
high and apparently of till. A bar of boulders near the camp was 
closely examined. All the boulders are Arch::ean granite, gneiss, 
mica-schist or hornblende-schists. No fragments of post-Arch ::ean 
rocks could be found, either of Pal::eozoic limestone or of the Churchill 
arkose beds. 

Since leaving Churchill we had travelled for about sixty miles, as 
the crow flies, southward, up a gradually ascending slope, and had now 
reached an elevation of about 175 feet aliove sea-level. 

December lst.-The temperature this morning was -3° F., with a 
light south-west wind. 

We ascended the river for about eleven miles, walking much of the 
distance without snowshoes. The stream retains a very constant 
width of twenty to thirty yards, without noticeable rapids, so that in 
summer it would doubtless be good for canoes. The channel is often 
very crooked, and the banks, which are about thirty feet high, are steep 
and probably of till, no signs of bed-rock being seen. At :first long 
points of boulders project into the bends, but afterwards these become 
less frequent, and the stream is overhung by willows. The boulders 
are all of granite and gneiss, but in some places higher up the bank 
a few smaller glaciated cobbles and pebbles of white or buff Pal::eozoic 
limestone were observed. The sides of the valley are at first thinly 
wooded, but as the river is ascended the timber becomes much thicker 
and hea11ier. At the end of the above distance the river bends, coming 
from the south-west. Here we finally left it, and climbing its east 
bank walked through thin woods of small black spruce and larch, and 
over some little lumpy hills, probably sand-dunes, to a grove of black 
spruce beside a small lake, where we built a camp for the night. 

December 2nd.-The thermometer this morning was 0° F. with 
a light south wind and snow. Our course all day was S. S. W. 
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through woods of stunted black spruce and larch, and across many Stunted 

small open swamps. Shortly after leaving camp we crossed two forest. 

roundish lakes, each about a mile in diameter. The country generally 
was level, but about noon we crossed a ridge of low hills, so 
deeply covered with snow that it was impossible to determine their 
true character. No sign of rock in place was seen anywhere. 

We had now entered the more or less continuous woods, and we 
built a camp by a brook in a thin grove of black spruce, but about 
six o'clock the wind shifted into the north-west, and we were obliged 
to build a new camp. The elevation was here about 275 feet above 
sea-level. 

D ecember 3rd.-Thermometer this morning-6° F., with a moderate 
wind from the N. W. 

The forest had now become much more dense, so that it was 
necessary to keep men with axes walking ahead and cutting out a 
track for the dog sledges. For twelve miles our course was through 
the almost continuous woods over apparently level ground, which, Continuous 

however, the barometer showed to be gradually rising, till we re11ched woods. 

the foot of a long ridge or escarpment. 

The next mile was up the face of this slope, which consisted of low Old shore· 

parallel wooded hills trending in a north-west and south-east direction. line. 
They are probably composed of sand or gravel. As shown by the 
aneroid, afterwards coUJpared with the reachings of the standard bar- . 
ometer taken at the same time at Churchill, the crest of this ridge is 
600 feet a.hove the sea-level. From its brow a magnificent view can 
be had of the level wooded plain that extends north-eastward as far as 
the eye can reach. The writer was strongly reminded of another view 
seen some years before, when he stood on the brow of the Duck Moun-
tain and looked away over the similar level plain that extends from 
an old shore-line then beneath his feet to the west side of Lake Win-
nipeg. The ridge on which we stood was perfectly well known to our 
Indian companions, who said that it extended a long distance south-east-
ward, being continuous with the ridges crossed just south of Fox River, 
on the winter track from York Factory to Oxford House, and that it 
also extends in the opposite direction an unknown distance beyond 
Churchill and Seal rivers, being probably continuous with the sandy 
terraces above Yath-kyecl Lake and below Doobaunt Lake. It undoubt-
edly represents an old post-glacial shore-line of Hudson Bay, formed 
when the land stood between 500 and 600 feet below its pre8ent level. 
As far as could be determined it is the highest raised sea-beach west 
of this part of Hudson Bay. 
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Camp was built by a thick spruce grove just behind the crest of 
this ridge, where many fresh caribou tracks in the snow gave us sume 
assurance that should our stock of provisions fail, we would have a 
chance to secure a local supply of meat both for men and dogs. 

Deep snow. D ecember 4th.-Thermometer this morning-I ° F., with a light 
south-east wind. The snow in the woods was now four feet deep and 
very soft, and it was necessary for several men to walk ahead of the 
dogs and tramp it down with their snowshoes in order to make a track 
for the sledges; but the small feet of the dogs still went down deep 
through the snow of this beaten track, so that they could not obtain a 
good footing and had very little power in dragging the sledges. Combined 
with this the mild weather, and the constantly falling snow-flakes, 
made the running very slow and heavy, and it was necessary to harness 
one of the men in front of each of the sledges to assist the dogs. 

We thus travelled south-westward for about four miles, through thick 
woods of black spruce up to four inches in diltmeter, crossing a diffuse 
ridge, and descending its south-west slope about forty feet, to a 

Source of Owl lake a mile wide in the directiou of our course, and two miles long at 
River. right angles to it. This lake was said to be the source of one of t he 

branches of Owl River, which empties into Hudson Bay some distance 

Elevation. 

north of the mouth of Nelson River. Three miles farther over the 
snow, amid the bristling dead whit.e trunks of spruce that had been 
burnt more than eighteen years before, brought us to another small 
branch of Owl River, thirty feet wide, flowing in the bottom of a wide 
shallow valley. One of the Churchill Indians who was accompanying 
us, stated that he had descended this stream in four days on a raft, 
from a short distance below this po\nt to its mouth, that he had 
encountered no rapids, and that he had seen no sign of the underlying 
rock anywhere. Camp was built beside this creek, among the dead 
spruce, where an abundant supply of firewood could be obtained. A 
grove of tall white spruce was growing beside the stream not far from 
us. The elevation was found to be 615 feet above sea-level. The sur
face of the country is now rough and uneven, rising into low hills and 
ridges, having a very different appearance from the level plain that we 
had been crossing for the previous six days. 

D ecember 5th.-Thermometer 6° F . this morning, with a light N.W. 
wind. Three of the men were sent ahead to break a track through 
the deep snow, while the others, with the dogs, remained in camp to 
rest, in order to avoid mal de raqiiette, which was beginning seriously 
to annoy some of them. The dogs were very much fagged, and most 
of t.hem slept steadily throughout the day. 
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December 6th.--Thermometer 4° F ., this morning, with a light Rough, 
south wind. We proceeded for eight miles over hills and along ridges ~t~i~:~~
with gentle slopes, through the half-open ancient brule, the country 
being probably underlain by till, or at least it has the gently rounded 
and ridged contour commonly assumed by till. Two small branches of 
Owl River were crossed in this reach. Afterwards we travelled for a 
few miles through a wooded country, crossing a well-defined hilly ridge 
100 feet high, and then a country of small swamps, and low interven-
ing hills and ridges, the latter of which seem to have a general trend 
south-westward. The general deep covering of snow made it impossi-
ble to tell whether these hills were composed of gneiss or of morainic 
material, but they presented much the same winter appearance as the 
low gneissic hills in the country east of Lake Winnipeg, though there 
the rock could occasionally be seen on the steeper slopes, or in pro· 
tected places. A caribou was shot this evening, and furnished a day's 
additional food for the men and dogs. 

December 7th.-Temperature this morning-I ° F., with a moder· Gently 
ate south-east wind. Our course to-day was over a gently undulating undutlating coun ry. 
country, wooded with small black spruce and larch, with intervening 
open bogs, across a small lake somewhat more than a mile in length, 
through thick woods, and then through almost open ancient brule, 
along a ridge sloping gently westward to a wide shallow valley. The 
whole country is doubtless underlain by till or other Pleistocene deposits. 

December Sth.-Temperature this morning 9° F., with a stiff First birch 
south-east wind, driving before it a light shower 0f snow. Birch trees trees. 
were seen for the first t.ime. Our course for about six miles was south-
ward through thick woods, at first over undulating country with small 
lakes, and afterwards over a much more level country with but few 
lakes. At length a lake was reached whose shores rise into high 
rounded ridges, those to the north being covered with a rich growth 
of dark evergreens, while those to the south are now almost treeless. 
Its banks, close to the water's edge, are clothed with white and black 
spruce and some small poplars. A run for two miles and a half south
eastward, over the ice of the lake, brought us to the head of a river 
thirty feet wide. We descended the river for about half a mile, when 
one of our Churchill Indians recognized it as the Kisse-mitiskun, or Kisse· 
Old Fish-weir River, which he said flows into Nelson River a short mitiskun 
d . b l L" R "d d l · h · d River. istance e ow imestone ap1 s, an at t rn same time e recogmze 
the lake just crossed as Niski or Goose Lake. vVe immediately 
retraced our steps up the river, followed the south shore of Niski Lake 
to its south-western angle, crossed a low ridge to a small narrow lake, 
on the shore of which, in a small bluff of spruce, we built a camp for 
the night. 
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D ecember 9th.-Thermometer this morning 14° F., with a light 
S.S.E. wind. 

vVe trarnlled over some low ridges for a mile to the shore of W a
pinihikiskow or White-spruce-bluff Lake, which has been our immediate 
objective point since we l<>ft Churchill twelve days ago. It was said 
to drain into Niski Lake, and thence by the Kisse-mitiskun River to 
Nelson River. This lake, over which we walked for three miles, has a 
rather evenly rounded outline, with steep banks about thirty feet 
high rising to a moderately level plain or terrace, doubtless of sand or 
clay. The elevation of this lake is about 570 feet above sea-level, and 
the surface of the plane or terrace would therefore be about 600 feet 
above sea-level, or at the sam e ltvel as the highest shore-line of Hud
son Bay seen farther north a few days before. 

At the south end of the lake was a small log house, in which three 
Indian families were living very comfortably, supporting themselves by 
fishing with nets under the ice of the lake, and by hunting caribou and 
rabbits in the surrounding forest . These Indians-originally Crees 
from York Factory-now regularly carry their furs to the trading 
stores at Split Lake to exchange for ammunition, clothing, etc. They 
had cut out and blazed a good sledge-track all the way to these stores, 
so that there would no longer be any uncertainty as to the route that 
we were to follow. Here we purchased some fish for our dogs, and 
then crossed a low ridge to another similar lake with low even shores, 
beyond which we travelled for a mile through woods and swamps to 

NamacoLake. the shore of N amaco or Trout Lake, which lies at the head of Mit
titto or Limestone River and at an elevation of about 590 feet above 
the sea-level. From the west side of this lake there is said to be a 
portage to a stream flowing into the Little Churchill River, giving a 
summer route to Churchill River. On the shore of Namaco Lake was 
a small log house in which several families of Cree Indians were 
livin.:;. 

The dogs that had hauled our sledges all the way from Churchill 
through the soft unbrnken snow were now very lean and weary. After 
some difficulty and considerable talk, we here succeeded in hiring a 
man and team of four dogs to accompany us for the rest of the way 
to Split I,ake. 

D ecember 10th.- Thermometer this morning 22° F., with light south 
wind and snow. 

N amaco Lake, across which we travelled for three miles and a half, 
has very regular outlines with but few hills near its shores. Mittitto 
or Limestone River flows from it near its southern end. After leaving 
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N amaco Lake the trail crosses a wooded ridge for a mile to W apisew Wapisew 

Sakahigansis or Little Swan Lake, at an elevation of about 560 feet Lake. 

above the sea; it is two miles and a quarter long and is generally very 
similar to the others. Beyond it the trail continues through thick 
woods of small black spruce over low hills and ridges, and across marshes 
and small lakes to the shore of W apikopow or Willow-point Lake, 
where we bad the good fortune to shoot a couple of caribou just as we 
were about to build a camp on the thickly wooded bank. The day had 
been warm and dull with light flurries of snow, and the water in many 
places was standing on the ice, so that the hauling was very heavy. 

D ecember llth.-Thermometer this morning -3° F., with a very 
light wind from the east, but the day was dull and mild. 

Wapikopow Lake lies at an elevation of about 525 feet above the sea, Wapikopow 

and our Indian guide stated that Mittitto River flows through it, enter- Lake. 

ing its northern end, and flowing out of its south-eastern side. It is 
about a mile and three-quarters long, but is contracted in the middle 
to a low willowy narrows only sixty yards wide. The shores are usually 
low, but towards the south-west, an esker-like sand-ridge a hundred 
feet or more in height, rises conspicuously above the surrounding 
country. F rom the south end of the lake the trail passes for a mile 
over a spur of this ridge to W asegamow or Clearwater Lake, at about Wasegamow 

the same elevation as the last. The north-west shore of this lake here L ake. 

consists of high rounded hills, doubtless of sand, though it was impossible 
to see the surface on account of the deep covering of snow. The lake 
is three miles in length, and as its south-western end is approached the 
shores gradually decline to but a few feet above the level of the water. 
From the end of the lake the trail crosses a sparsely wooded ridge and 
descends a slope for !L total distance of half a mile, to Asagiew or Cray- Aoagiew 

fish Lake which lies sixty-five feet below Wasegamow Lake. This Lake. 

small roundish lake, less then a mile in diameter, lies in the bottom of 
a deep bay in the edge of the higher country to the north, which sweeps 
round it in an even curve, rising everywhere in a moderately steep 
slope to a height of ninety feet. To the south the shore is low, and 
the lake drains by a brook into Mittitto River. The cliff to the north 
is very probably underlain by Pleistocene deposits, and was very likely 
cut by a post-glacial river, or by the waters of Hudson Bay when the 
land stood 450 feet lower t han at present, that being about the present 
ele':ation of Asagiew Lake above the sea. 

A little more than half a mile from the lake, we reached Mittitto Mittitto 

River, here a small stream thirty-five feet wide with low banks over- River. 

hung with willows, and for two miles we followed its south bank 
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through thick woods, and over small ponds with steep banks. We then 
climbed a steep hilly slope 120 feet high on the south 8ide of the valley, 
and reached a gently undulating table-land, at an elevation of about 
575 feet above the sea, where we built our camp for the night. 

D ecember Jfth.-Thermometer this morning 20° F., with a moder
ate south wind. During the day there were occasional flurries of snow 
with much water on the ice, and the hauling was very heavy and bad. 

The higher undulating land was crossed for several miles through 
woods of small black spruce, much of which had been killed by fire, 
and then we descended a long slope of low flat land and willow-covered 
swamps. Two miles and three-quarters across this low land, and over 
a ridge fifty feet high, brought us again to the banks of Mittitto 
River, which had swept around a long course and was now flowing 
towards the east, between stratified alluvial banks fifteen feet high. 

White spruce. These banks are wooded with tall white spruce, which looked very 
beautiful after the monotony of the stunted black spruce forest. The 
aneroid gave this place an elevation of 340 feet above the sea. The 
river was crossed, and then a small lake half a mile long, on the allu
vial flat, which is known to the Indians as Peeshew Pukwagan, or Wild-

Esker. cat-fishing Lake. South of this lake the sledge-road crosses a long, 
narrow, and undoubtedly sandy, ridge or esker, which runs as far as 
the eye can see both N. 85° E. and S. 85° W. Its crest is here but a 
few yards wide, and both sides are very steep. At the trail it is 
ninety feet high, but the line of the crest is undulating, and in places 
it appears to rise to a height of two hundred feet, whera the ridge 
seems to be wider, with a mammillatecl surface. Besides some spruce 
it is thinly wooded with Banksian pine and some small birch, the most 
northern point at which the former tree was seen on this overland 
trip. As seen from its summit Mittitto River appears to follow the 
northern side of this esker eastward for a long distance. 

Banksian 
pine. 

We slid down the very steep south side of the esker, and then for 
half a mile travelled through hilly and evidently sandy country, 
thinly wooded with black spruce and Banksian pine. Four miles 
further, over gently sloping wooded ridges, brought us to the shore of 
Miisogetewi or Moose-nose Lake, on a small island in which we built 
a camp for the night. Close to camp, projecting through the snow, 
was a low rock exposure, the first seen since leaving Churchill River. 

FirstArchrean It consists of a light gray, well foliated Laurentian biotite-gneiss 
rock. striking S. 50° W., and dipping N. 40° W . < 60°. The lake has an 

elevation of about 320 feet above sea-level, and appears to lie along 
the line of outcrop of the Archrean rocks. It has generally rather 
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high shores, wooded with white and black spruce, birch and poplar, 
and its many islands are also rather high and thickly wooded. The 
Mii.sogetewi River discharges it into Nelson River, and the regular 
canoe-route from Split Lake to Namaco Lake passes here, the canoes 
being carried from this lake to Mittitto River. 

December 13th.-Thermometer 13° Fahr., with a rather stiff south
east wind. The lake was crossed just as the day was breaking, and a 
small stream, about twenty feet wide, that flows into its southern side, 
was ascended for several miles. Then for four miles and a half we 
travelled south-south-westward over an undulating country which rises Undulating 
gently to a ridge, evidently sandy, twenty feet high and a hundred country. 
feet wide, wooded with birch and small Banksian pine. It runs 
N. 55° vV. and S. 55° E., and is probably an old beach or bar, but 
whether it was formed in a lake, or in an arm of the sea, is uncertain. 
South of the ridge is a low pine-clad slope, descending towards a 
small willow-shadowed brook, beyond which is another rise to a diffuse 
ridge about the same height as the last. A mile and a half farther, 
over almost level country, brought us to the low banks of Nelson Reach Nelson. 
River, a short distance above Gull Rapids, where it spreads out into River. 
Kiasko or Gull Lake. Here the survey was connected as closely as 
possible with the instrumental survey of Nelson River made by Mr. 
Klotz, of the Dominion Lands Branch, in 1884. 

An island in the lake, half a mile from whel'e we entered it, showed Gull Lake. 
a number of low outcrops of gray gneiss, all smoothly planed, and 
with strong glacial groovings trending N. 70° W. The direction 
of flow of this glacier is clearly shown by the smoothed and scored 
eastern sides of the rocky bosses, and their unglaciated, jagged and 
broken western sides. The many boulders in the vicinity tire all of 
Archrean rocks. The north shore of the Jake was followed westward 
for several miles, a point of land was crossed on a well-cut trail, 
and we built a camp on the shore in black spruce woods, not far from 
some rounded islands of well foliated gray gneiss, striking S. 15° E. 

Decembe?· 14th.-Thermometer this morning 27° F., with a light Ascend 
south-east wind. We followed the north shore of Gull Lake to its Nelson River" 
western end, and then, as the Nelson River was still quite open, 
we struck inland for several miles through woods and over frozen 
swamps, until we reached the river again at a point wooded with tall 
white spruce, opposite an elongated kame-like island. The next point 
is of red gneiss cut by dark-green diabase. Above it, i t was necessary 
to clamber over the rough broken blocks of thick ice piled up beside 
t he rapid stream, as far as a high cut-b!tnk, apparently of till, a short 
distance above which is an exposure of a coarse dark-gray diorite, 
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associated with fine.grained diabase. The roar of a heavy fall was 
heard a short distance to the south, but we passed it without seeing it, 
by crossing a neck of land north of the river. We built a camp in 
the woods on the north bank a short distance above this fall. 

D ecember 15th.-Temperature this morning-16° Fahr., with a fresh 
north wind. We continued to travel along under the north bank oi 
Nelson River, which was flowing clear and open to the south of us, 
until we reached Split Lake, which we crossed to the trading store of 
the Hudson's Bay Company, where we were very kindly received by 
Mr. vVilliam Aiken, the trader in charge, and our journey through the 
unexplored country from Churchill was accomplished. 

SPLI'l' LAKE TO NORWAY HOUSE. 

The journey from Split Lake to Norway House, a distance of about 
225 miles by the sledge road, was made in eight days-between De
cember l 7th and 24th. It was over a well cut out sledge road, which 
had been more or less constantly travelled by loaded dog teams. Much 
of the journey was accomplished in the night, so that it was quite im
possible to carry on even a roughly approximate survey, or to go even 
a few hundred yards aside from the course, on which we were almost 
constantly running. to examine the country, however interesting it 
might appear to be. Tbe few notes recorded below were made at 
points where we were obliged to stop to sleep or to take our me'lls. 

The first day we travelled on Split L ake, running on the ice beside 
its rocky banks, and we camped for the night near the head of the lake 
within sound of the heavy falls on the Nelson River. 

The next morning we left the Nelson River to the east and struck 
up Grass River, keeping on the ice or going up into the woods for short 
distances to avoid rapid stretches of open water. The banks were 
chiefly of r1mnded gneiss, etc., not very high but occasionally rising 
into little hills. The lower intermediate land appeared to be clay or 
sand . All was wooded with small black spruce and aspen, with some 
birch and Banksian pine. 

The next morning, December l 9th, we t ravelled fifteen miles, at 
first through woods and then along small streams and across lakes. 
The general contour of the c rnntl'y was low and flat, with a few rocky 
knolls rising here and there, hut, the ridges, which were wooded with 
small spruce, Banksian pine and poplar, seemed to be generally of clay 
and sand. At the end of the above distance we reached a small lake 

Natawewinan called Nat1iwewinan or Egg Lake, on the islands in which several 
families of Indians were living in low log houses, fishing and hunting. 
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South of Egg Lake the trail continues through the woods over low 
hills, which are probably of sand or clay, to a small branch of Muskoos
kow or Grass River, where camp was built on a low pleasant point 
among spruce and poplars. 

The next day was a stormy one with a heavy fall of snow. Our 
course was at first up Grass River among low rounded rocky hills, which Rocky hills. 

looked strangely weird, in the gloom of the night and early morning, as 
we passed them through the heavily falling snow. We then crossed a 
small lake and ascended a very winding creek overhung with willows, 
after which for a couple of miles we crossfld low hills and ridges, gen-
erally trending about S. 55° W., and wooded with Banksian pine and 
small poplar. South of the hills is a plain, probably sandy, wooded 
with Banksian pine, spruce and poplar, and on. it we built our camp on 
the bank of a brook flowing southward. 

December 21st.-The course was ii till south ward for eleven miles Spruce and 

through thin woods of small spruce and Banksian pine, much of which pine woods. 
had been fire-killed, over undulating country to Susaskwagamoos or 
Sturgeon Lake, whose white snow-covered surface was beautified by 
many small green islands. We crossed this lake, for three miles and a 
half, and continued over small lakes, and across several ridges of land 
wooded with spruce and fine tall Banksian pines, to some Indian houses 
at Cross Portage, on the north shore of Seepiwisk Lake, where a dinner 
of fresh moose meat renewed our strAngth for the remainder of the 
day. 

Near the houses are some beautifully smoothed and rounded bosses R ed gneiss. 

of well banded red gneiss, striking S. 80° W. They are strongly 
scored by glacial scratchings trending S. 68° W. Many curved cross 
fractures opening south-westward, and rough lee surfaces, indicate quite 
clearly the direction of motion of the glacier. 

We continued ten miles up the shore of the lake to a wooded point, 
where we camped for the night. 

December 22nd.-To-day we ran about fifty-five miles, to the Hud- Crnss Lake

son's Bay Company's store at Cross Lake, p;1rt of the time without 
snowshoes on the ice of Seepiwisk and Cross lakes, and part of the 
time on snowshoes through the intervening woods. 

December 23rd.-After obtaining a fresh supply of provisions at the 
store, we continued to the head of Cross Lake, crossed Whisky Jack 
portage, about fout' miles in length, over lightly rolling and probably 
sandy hills, covered with spruce and large Banksian pine, travelled 
on the ice for a few miles over a lake, crossed another short portage, 
and then ran about two more miles oYer a lake to an island where 



Norway 
H ouse. 

Country 
described. 

Line of 
travel. 

Relief of sur
face. 

158 F DOOBAUN'r KAZAN AND FERGUSON RIVERS. 

there was an Indian house. Here we passed the night, having come 
about twenty-five miles. 

December 134th.-W e crossed the lake ahead of us, about twelve 
miles in length, and then struck across Ross Island for fifteen miles to 
Little Playgreen Lake, over a rather low country, occasionally wooded 
with poplar, but chiefly with small black spruce and larch. A few 
groves of large white spruce were found. We reached Norway House 
at six o'clock in the evening, having been obliged to leave one of our 
dogs behind us on the road, worn out by the continuous travel. 

We remained at Norway House four days, enjoying the kind hospi
tality of Mr. and Mrs. Macdonald, resting both men and dogs before 
starting on our final tramp across Lake. Winnipeg. 

PHYSICAL GEOGRAPHY. 

The present Report refers to explorations made between north lati
tudes 56° and 65° and west longitudes 90° and 106° ; an area bounded 
on the east by the west coast of Hudson Bay, on the south by the 
Churchill and Nelson rivers, on the west by the Chipman and Telzoa 
or Doobaunt rivers, on the north by the lower portion of Doobaunt 
River, including Aberdeen, Schultz and Baker lakes and Chesterfield 
Inlet. The area thus defined includes about 300,000 square miles. 

Through it a line was travelled northward from Black Lake to the 
forks of the Doobaunt River, while another line, roughly parallel to 
this, and from seventy-five to one hundred miles further east, was 
followed from Reindeer Lake to a point on Kazan River in north 
latitude 63° 8'. The lower eastward-flowing portion of Doobaunt 
River, with Chesterfield Inlet; the Ferguson River a hundred miles 
further south; and the west coast of Hudson Bay, from Chesterfield 
Inlet to Churchill, were also explored. Besides which, two lines were 
surveyed in winter from Fort Churchill to Nelson River. 

The general relief of the whole country is very low and unpro
nounced, much of it having the appearance of vast unduTating plains 
underlain by sandy or stony till and covered with stunted spruce and 
larch, or short grass and deciduous northern plants. Here and there 
rise rounded rocky hills, the highest of which, in the neighbourhood of 
Kasba Lake, have altitudes of about 1, 700 feet above sea.level. North
east of Doobaunt Lake, some prominent hills of green trap and red 
conglomerate form conspicuous features in the otherwise monotonous 
landscape. From Kasha and Daly lakes the country has a general 
and moderately regular slope north-eastward, until it reaches the high
est raised sea-beaches or post-glacial shore-lines, after which the slope 
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is more directly eastward towards the present shore of Hudson Bay. 
South of Yath-kyed Lake and Ferguson River, the slope of the country 
was not directly determined, but it would seem to be almost directly 
eastward towards Hudson Bay. 

The following are the approximate altitudes of some of the principal Altitudes. 

features of the country, obtained by a comparison of the readings of 
two aneroids with standard mercurial barometers read at Fort Chip-
pewyan, Fort Churchill and York Factory, and by estimations of the 
rise and fall of the streams :-

Feet. 
Selwyn Lake........ . . . . . . . . . . . . . . . . . . . . . . . . . . . 1340 
H oight-of·Land north of Selwyn Lake . . . . . . . . . . . . . . . . . . . . . . 1350 
D aly Lake. . ....... . .... . . . . . . . . . . . . .. . . . . . . . . . . . 1290 
Doobaunt Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
Baker Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Kasha Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1270 
Ennadai Lake. ... ..... . ...... . . . . . . . . . . . . . . . . 1100 
Angikuni Lake... .. ... . .............. . ... . . . . 800 
Yath-kyed Lake.... . . . . . . . . . . . . . . . . . . . . . . . . 300 
Kaminuriak Lake .... .. ..... .. ........ .. ................... 320 
Highest shore-line, S. W. of Churchill. . . . . . . . . . . . . . . . . . . . . . 600 

The country may conveniently be divided into two distinct portions, Divisions. 

one of which may be designated as the "Interior Upland," and the 
other the "Coastal Plain." 

The Interior Upland lies south-west and south of Dooba.unt and Interior 

Angikii.ni lakes and has a mean elevation of from 900 to 1000 feet upland. 

above the sea. Its surface is 0omposed largely of sandy till and rounded 
boulders or broken fragments of rock, the latter of which are chiefly 
derived from rock in place somewhere in t he vicinity. Low drumlinoid 
ridges of boulder::; are common over the surface, and rugged irregular 
hills of boulders mark the positions of moraines of the Keewatin 
glacier which centred in the northern part of the area. Long straight 
sandy ridges or eskers stretch across the country, extending in uninter-
rupted courses over the surfaces of hills and valleys alike. A few 
gravel beaches mark the shores of some small extra-glacial lakes, which 
existed in some places when the Keewatin glacier was finally retreating 
towards its centre of accumulation. 

The Coastal Plain lies between the highest ancient post-glacial sea- Coastal plain. 

beach and the present shore of Hudson Bay, sloping gradually from a 
height of 500 or 600 feet above the sea, down to sea-level. Much of 
the surface is composed of stony till, like that of the Interior Upland, 
but the till is diversified with sandy plains, and on all the steeper slopes 
gravel terraces or coast-cliffs mark the lines of the old sea-shore. Many 
of the terraces fill narrow gaps between adjoining hills, and the lower 
ones are often strewn with shells such as are found in the adjoining sea 
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at the present time. The waves have reduced the surface irregularities 
of this portion of the country to some extent, but the more rocky 
portions in the vicinity of Chesterfield Inlet, are still, except for the 
presence of the little terraces, as rough and rugged as before they were 
covered by the sea, and the higher parts are probably barer, for any 
loose material that had been left by the glacier has been washed 
by the waves into the depressions. Farther south many of the stony 
hills seem to have been very little modified by the action of the waves. 

The breadth of this plain in the vicinity of Fort Churchill is probably 
about fifty miles. Farther north it becomes broader, until in the lati
tude of Yath-kyed Lake it has a breadth of about 125 miles, and at 
the north end of Doobaunt Lake it has a breadth westward of 300 
miles. North of the Doobaunt River its extent is not yet known, but 
many of the sand plains and terraces reported from the banks of 
Back's River probably mark old shore-lines on this coastal plain, there 
sloping northward to the Arctic Ocean. 

As in the country south-west of Lake Athabasca, the rivers, how
ever large or rapid, have not excavated deep valleys, and very often 
they flow in ill-defined channels over beds of boulders or rude frag· 
ments of broken rock. Whatever valleys may have existed in pre
glacial times were filled with glacial detritus during the glaCTial period. 
Since the disappearance of the Keewatin glacier, the streams have had 
very little power of erosion, for they are frozen up most of the year, and 
each spring, as they open, the ice packs the boulders that form their 
banks into massive walls which resist erosion almost as effectually as 
the unbroken rock itself. Besides this, the time since the disappear
ance of the glacier may not have been very long. 

The watershed, dividing the streams flowing westward into the 
Mackenzie RiYer and those flowing eastward into Hudson Bay, strikes 
along the height-of-land north of Selwyn Lake, and thence turns 
southward to Wollaston Lake, through the centre of which it passes, 
for this large lake bas two almost equal streams flowing from it in 
opposite directions. 

Chipman River discharges its waters into the Mackenzie. It 
flows from Selwyn Lake, which has an elevation of 1340 feet above 
the sea, and, together with this lake, it has a total length of ninety 
miles. In its upper portion it is a beautiful quiet stream, broken by 
but five rapids, which are passed by a similar number of portages, with 
an aggregate length of a mile and a quarter. Its lower portion, below 
Chipman Lake, is a wild broken torrent. The Indians do not attempt 
to navigate this part of the stream in their canoes, but they traverse a 
chain of six small lakes which are connected with each other and with 
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Black and Chipman lakes by seven portages, hasing an aggregate length 
of four miles. 

The remainder of the country is drained by streams that flow Streams flow

more or less directly into Hudson Bay. Three of these have been 'n'ng to Hudson n,y, 
examined, viz. :-The Doobaunt ot· Telzoa, the Kazan and the Fergu-
son, while two of the upper tributMies of the Thlewiaza River were 
also explored. Of the remaining streams, shown in dotted lines on 
the accompanying map, the mouths of some were seen on the shore of 
Hudson Bay, beyond which, all that is known of them, was learned 
from Eskimos or Indians. 

The Doobaunt River, the largest of the above-mentioned stream>, Te!zoa or 
rises in Daly Lake, ftt an altitude of 1290 feet above the sea

1 
Riie~~unt 

and flows north-northeastward for 285 miles, following its wind· 
ings, to Doobaunt Lake, descending in this distance about 790 feet. 
Of this distance ] 75 miles is through the quiet water of larger or 
smaller lakes, while 110 miles is running water, which thus has an 
average descent of rather more than seven feet to the mile. The 
channel is shallow, and the banks and bed are both usually composed of 
boulders. Doobaunt Lake is a body of fresh-water of unknown extent, 
which, in August, 1893, seemed to be largely cove:·ed with still 
unbroken ice. Its shores descend in grassy slopes, and are the 
favourite freding grounds of numerous bands cf caribou. 

Below Doobaunt Lake, this river continues its course north-north 
eat;tward for 142 miles, to the Forks, 94 miles of which is running 
water. In this distance is the heavy rapid abo\·e Grant Lake, in 
which the river descends 100 feet in two miles and a half. 

At the Forks, the river turns abruptly east.w:i,rd, and, passing through 
Aberdeen, Schultz and Baker lakes, discharges into the head of 
Chesterfield Inlet. Its total length from the head of Daly Lake to 
this point is 750 miles. If to this is added Chesterfield Inlet, 
extending from the mouth of the river to the west coast of Hudson 
Bay, the total length of the Doobaunt or Telzoa River is 875 
miles. 

The Kazan River rises in Kasba Lake, which lies fifty miles east of Kazuu Rivoi· 

Daly Lake, and at about the same elevation. From this lake the 
river Elows for 220 miles nortb-northeastward, parallel to the course 
of the Telzoa River, to the west end of Augikiini Lake. Throughout 
this distance the shores are sloping, and largely composed of boulders 
or boulder-strewn till. From the west end of Augikiini Lake the 
river turns sharply eastward for ninety miles, and then northward for 
thirty-five miles to the ,;outh-west angle of Yath-kyed Lake. Yath-

11 
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kyed Lake has here a width of thirty miles, and appeared to extend a 
long distance south-eastward, for its south-eastern shore could not be 
seen from any of the hills ascended. From Yath-kyed Lake the river 
was again followed for twenty.five miles north-eastward, below which 
it has a probable length of ninety miles to itR mouth cm the south side 
of Baker Lake, giving it a total length of 490 miles. In its course it 
is not only approximately parallel to the upper portion of Telzoa 
River, but is also roughly parallel to the west shore of Hudson Bay. 

Two of the upper tributa.ries of Thlewiaza River were examined. 
for an aggregate length of 100 miles. One of them heads in some small 
lakes on the north side of the moraine north of the head of Cochrane 
.River, while the other rises near the south end of Kasha Lake. 
Flowing in almost opposite directions, through a boulder-strewn 
country, they unite their waters in Theitaga Lake, from whic i1 the 
Thlewiaza or Small-fish River is said to flow eastward to the west 
coast of Hudson Bay. 

Cochrane River is one of the two almost equal streams that 
discharge the waters of \Vollaston Lake. It flows from that lake 
north-eastward, following the general course of drainage adopted by the 
above-mentioned streams. In latitude 59° 7' it strikes against a heavy 
moraine and by it is turned sharply southward. From this point it 
continues to flow in a southerly direction for 120 miles, until it empties 
into the north end of Reindeer Lake. Its total length is about 180 
miles. 

Ferguson River rises m .Ferguson Ln.ke, in latitude 63°, about 
twenty miles east of the north end of Yath-kyed Lake, and flows 
east-southeastward, parallel to Chesterfield Inlet, and at right angles 
to the course of Kazan River, directly into the west side of Hudson 
Bay. Its total descent, from source to mouth, is about 400 feet, and 
its total length is about 180 miles. In its lower portion it flows 
through a country of bare rocky hills, but the lakes in its upper 
portion lie in the midst of undulating grassy prairie. 

The shore of Hudson Bay has been described in some detail in a 
preceding part of the report. From Chesterfield Inlet, which is as far 
north as is known to the writer, southward to Wallace River, it is 
composed largely of bare rounded Archrnan rocks, w hi oh descend rather 
steeply into the sea. In some places deep water extends up to th1i 
foot of the rocks, while in other places a terrace of sand and boulders, 
about the level of mean tide, extends seaward from the foot of the 
cliffs, forming shallow water for a fow hundred yards from shore. In 
a few places strings or bars of boulders extend outwards a consider-
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able distance from the rocky points. Many of the islands are bare 
rounded knolls of rock, while others, and especially those off the 
mouth of Neville Bay, are composed largely of sand and boulders. 

From Wallace River to Churchill, the shore descends to the water 
with a much more gradual, even slope, and any rock exposures seen 
were low knolls of granite and gneiss rising but a few feet above the 
surrounding turf. This gentle slope continues seaward for many miles, 
and the beach, between high and low tide, usually several miles in 
width, has the appearance of a great muddy boulder-strewn plain. 

Flora. 

The region may also be divided into Forests, and Treeless Plains, or Forest. 

"Barren Lands," by a line which curves around the bottom of Button 
Bay, and then continues within sight of the shore as far as Hubbart 
Point, beyond which it strikes north-westward, almost at right angles Nm:th~rn 

th t . 'd' · K R' t th th N hnnt. to e magne ic men ian, crossing azan iver a e sou ern ar-
rows of Ennadai Lake, and Telzoa River about the middle of Boyd 
Lake. 

The forested country is chiefly wooded with small black spruce J~laek spruce 

(Picea nigra), and larch (Larix Americana), while the lowlands are al- and larch. 

most everywhere covered with deep mossy swamps. Proceeding north-
ward the woods become confined to the lowlands and the tops of the hills 
remain treeless. Such are the conditions of the surface around Kasha 
and Daly lakes. Further northward the wooded plains give place 
more or less suddenly to level or rolling grassy plains, which constitute 
the Barren Lands. As the forest disappears, much of the surface is 
covered by deep frozen mossy bogs or t undras, but these occur only 
along the edge of the forest, and do not form part of the Barren 
Lands proper. 

Besides the two species of trers above mentioned, the white spruce White spruce. 

(Picea alba), grows to quite a large size on some of the dry eskers, 
and on the stony, well-drained, banks of the Telzoa River. It ex-
tends northward almost to Doobaunt Lake, forming a larger tree than 
either of the others. At Fort Churchill, near the shore of Hudson Bay, 
small white spruce were found to have entirely replaced black spruce in 
the swamps. A few miles farther inland, black spruce again takes its 
normal place in similar swamps, and white spruce almost disappears. 

Banksian Pine (Pinus Banksiana) grows on the sanely plains along Banksi,in 

Stone River, and northward, on dry sandy ridges, as far as Selwyn and pine. 

Theitaga lakes, but it does not extend as far north as spruce or larch. 

llt 
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Canoe-birch (Betiila papyrifera) grows to a fairly large size on the esker 
at the head of Thlewiaza River, but as a rule it is a small tree in this 
region. It gradually decreases in size and disappears at the edge of 
the Barren Lands. Some small aspen trees (I'opulits tremuloides) 
was seen as far north as Daly Lake on Telzoa River, latitude 60° on 
the head-waters of Thlewiaza River, and at the mouth of Churchill 
River on Hudson Bay. 

The Barren Lands, or more properly the treeless plains, char
acterize the larger part of the country depicted on the accompanying 
map. They consist very largely of rolling plains, underlain by stony till, 
and covered with short grass or sedge. Doubtless the ground is per
manently frozen at no great distance below the surface, and the surface 
in summer i · almost constantly wet, like the plains of Assiniboia and 
Saskatchewan in early spring. J~ounded rocky hills rise here a.nd there 
through the clay, and on these, as well as often on the more stony parts 
of the till, the surface is dotted with a thick growth of lichens, such as 
Alectoria ochroleuca, .A divergens, and Cetraria Islandica. Many 
flowers brighten these plains during the short summer. A list of these, 
with the other plants, will be found in Appendix III. 

On the banks of the streams that flow northward from the forest 
country, scattered groves of spruce and larch were met with far out 
into tbe Barren Lands, and their positions are marked on the 
accompanying map. It is also evident, from the amount of drift
wood found at the forks of Doobaunt River, that groves exist on the 
west branch of that river, not very far above the forks. Some 
Eskimos, stopping at Churchill, also reported that there is an isolated 
wooded area, within the Barren Lands near the head-waters of the 
Thaanne River. 

The following is a synopsis of the notes made concerning the fauna 
of the district :-

.Fish. Fish seemed to be everywhere abundant in the lakes and streams, 
though very few were caught. The lake trout ( Cristivomer namaycnsh) 
and w hitefish ( Coregoniis clupeijM·mis) appeared to be the most abund
ant and valuable food fishes, the latter being especially abundant in 
Doobaunt Lake. Pilrn (Esox lucius) and one or more species of suckers, 
were also seen. It is probable that some of the true salmon ascend 
Lhe inlets and streams west of the northern part of Hudson Bay, but 
t.he fact was not definitely determined. 
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Birds were remarkably scarce throughout the whole region. A flock Birds. 

of the beautiful Bohemian Wax-wings (Ampelis garrulus) were seen 
in a grove of birch trees, near the shore of Theitaga Lake, on their 
breeding grounds. Water-birds were scarce in the interior, back from 
the shore of Hudson Bay. Ducks were rarely seen, for the clear water 
of the lakes and streams does not seem to furnish them with food, but 
the American Merganser (Merganser Americanus) was occasionally 
seen near rapids. Both the Common and Red-throated Loons (Urina-
tor imber and U. lwnme) were common in the smaller lakes, and 
made the nights hideous with their screechings. Towards the shore of 
Hudson Bay the Black-thro<tted Loon (U. arcticus) was also occasion-
ally seen and was often heard. Near the north shore of Doobaunt 
Lake a brood of Canada geese (Branta Canadensis) was seen, and 
several fiocks were observed later in the year on the sandy plains near 
the west encl of Aberdeen Lake. 

The Oanarla and Ruffed Grouse (Dendragapus Canadensis and 
Bonasa umbellus) are not uncommon in the wooded country, and the 
Sharp-tailed Grouse (Pedioccetes phasianellus) was seen near York 
Factory. The ·willow and Rock Ptarmigan (Lagopus lagopus and L. 
rupestris) were abundant in summer throughout the Barren Lands, 
and the former species c:ollects in great numbers in the woods as soon 
as winter sets in. 

Moose (Alces Americanus) were found on Stone River, but were not Moose. 

found farther north. Barren-ground Caribou(.Rangijer Groenlandicus) Caribou 

roam in scattered herds almost everywhere over the Barren Lands. 
One vast herd, which at the time was estimated to contain from one 
to two hundred thousand deer, was seen on the shore of Carey Lake. 
These deer were migrating southward towards the edge of the woods, 
where they would spend the winter. Musk oxen (Ovibos moschatus) Musk ox. 

seem to be confined to the country north of that portion of the Doo-
baunt River between Doobaunt Lake and Hudson Bay. None were 
seen in the course of either of the two expeditions, but the Eskimos at 
the head of Chesterfield Inlet had a number of fresh skins. The 
Eskimos on Kazan River reported that there were no musk oxen in 
their neighbourhood. 

The wolf (Canis lupu,s occidentalis)--both gray and white varieties W olf. 

were found in this region, the former roaming northward a little be
yond t he limit of the timber, the latter being common throughout the 
Barren Lands. During the summer, while the young pups are unable 
to travel far, the wolves remain in families in one locality, but during 
the autumn and winter they roam from place to place. 
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Red, black and cross foxes ( Vulpes vulga1·is) range as far north as 
the northern limit of timber, but they do not extend over the 
Barren Lands. The white fox (Vulpes lagopus) is found everywhere 
on the Barren Lands, but more especially along the coast, where it 
appears to be very numerous. The wolverene (Gula luscus) is one of 
the most common carnivorous animals throughout the whole region. It 
doubtless lives on any of the other animals that it is able to ovPrcome, 
but it would seem to be particularly adept at hunting cariboo. In one 
instance four of these animals were following one full-grown deer, and 
t.hey seemed to be driving it gradually down into a lake. 

Marten (lifiistela Americana) are particularly abundant in thin 
woods in the more southern part of the district. Otter (Lutra Cana
densis) also live on the banks of the streams throughout the wooded 
country, but neither of these two species appeared to extend into the 
Barren Lands. 

The Black Bear (Ursus Arnericanus) has a similar range towards the 
north. vVhite Bears ( Thalassarctos rnaritirniis) were seen on several 
occasions near the shore between Wallace River and Churchill, but 
they are no longer abundant, as they would appear to have been a 
century or more ago. The Arctic hare (Lepiis glacialis) was found to 
range everywhere throughout the Barren Lands from the edge of the 
woods northward, but it was nowhere found in any abundance. 

Natives. A few bands of Chippewyan Indians inhabit the more southern 
portions of the region shown on the accompanying map, roaming 

Chippewyans. northward towards the edge of the Barren Lands. They fo·e chiefly 
on the fish which they catch in the rivers and lakes, and on the Barren
ground Caribou, which they kill in large numbers as these animals 
attempt to swim across the rivers and narrow parts of lakes. During 
the winter they trap some fur-bearing animals, chiefly martens, which, 
in the spring, they take to the traders at Lake Athabasca, Reindeer 
Lake, or Churchill, and exchange for guns, ammunition, hardware, 
tobacco or such other articles as they may need. They then scatter to 
the lakes, where they live on fish throughout the summer. In the 
autumn they again return to the traders, with a few more furs, after 
which they depart into the woods to live in their tents, or camps made 
of brush and rn0ss, for the winter, and are usually not seen again until 
the following spring. They are timid and sombre in disposition, and 
rarely make any exuberant display of either joy or sorrow. 

Eskimos. The Eskimos, who live chiefly on the banks of Kazan River, nol'th 
of the edge of the woods, are quite different in disposition from their 
morose neighbours to the south. Active and volatile, they haYe no 
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hesitation in exhibiting their emotions. One moment they would be 
uproariously happy, and the next they would be shedding floods of 
tears. 

The tribe of Eskimos met with in the summer of 1893 and 1894, Food :md 

live almost entirely on deer, which they spe~r from their kyacks clothing. 

while the animals are swimming in the water. Several hundred 
carcases of deer might be seen around one camp, and what were not 
immediately used, were piled in heaps, and buried under large stones, 
so that they would be safe from wolverenes, and available for use during 
the following winter. Their clothing, both for winter and summer, 
is made of deerskin, and their kyacks, or single canoes, are made of 
deerskin parchment, sewed over a light wooden frame. 

This tribe of Eskimos appeared to number between five and six Number. 

hundred souls. They seem to live entirely inland, and thus to differ 
from the maritime seal-hunting Eskimos who inhabit all the Arctic 
coasts from Greenland around to Behring Sea. 

Their language is very distinct from the Eskimos of Labrador and Language. 

the north side of Hudson Straits, and also from that of the Eskimos of 
the delta of the Mackenzie River. A vocabulary of about 300 words 
was taken down with great care from one of the two men who accom-
panied us down the Kazan and Ferguson rivers, and is given in 
Appendix II. 

GEOLOGICAL SUMMARY. 

The rocks and geological features described in detail in the preceding Classification. 

portion of this Report, may be briefly classified according to the follow-
ing scheme :-

R ecent. 

Present shore-lines of Hudson Bay, and of the lakes in the interior. 
River channels, with their low and often stony banks. Weathered 
and fractured rock surfaces. 

Pleistocene. 

Old shore-lines of the sea, rising to heights of from 500 to 600 feet 
above the present sea-level, marked by gravel beaches, coast-cliffs, ter
races, etc. Old lake shores, such as those of Hyper-Kasba Lake, 
sand plains, &c. 

Till, Drumlins, Moraines, Eskers, Ispatinows. 

Silurian. 

Loose masses of limes tone at Churchill, which have evidently been 
derived from rock in place somewhere in that vicinity. 
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Cambra-Silurian. 

A small outlier of Trenton limestone on an island in Nicholson Lake. 
A still smaller outlier near Fort Churchill. The limestone on Stur
geon and Beaver lakes, 

Cambrian. 

Athabasca sandstone and conglomerate. Masses and dykPs of dark
green basic eruptive rocks, such as pitchstone, diabase, minette, etc. 
Flows and dykes of reddish acid eruptive rocks, such as rhyolites or 
quartz-porphyries, andesites, augite-porphyrites, etc. Churchill arkose. 

liuronian. 

1\1.arble Island (white) quartzite. Greenish quartzite, intimately 
associated with eruptive rocks. Diabase and gabbro. 

Laurentian. 

An undifferentiated mass of granite and granitoid gneiss, undoubt
edly representing in the main the Fundamental Gneiss of other parts of 
the Protaxis, in regard to the age of which very little new information 
has been obtained in this region. With these rocks, on the north 
shore of Baker Lake, are associated some bands of reddish crystalline 
limestone, possibly representing parts of the Grenville series of the 
better-known parts of Canada. 

LAUHENTIAN. 

The name Laurenti11n is thus here applied almost exclusi,·ely to the 
Applicn.tion of 
name. cryst11lline, massive, or altered, crushed and contorted rocks of the 

Granite and 
gneiss. 

Crystalline 
limestone. 

Fundamental Gneiss or "Basement Complex," consisting of granites 
and diorites, and granite and diorite-gneisses which it has so far been 
impossible to separate in any definite time-series. 

As a rule, the massive and gneissic rocks are very similar in com
position, and, in the opinion of the writer, are different phases of 
development of the same fluid or semi-fluid magmas, though in differ
ent places and at different stages in development of the crust these 
magmas have differed considerably in composition. On the north 
shore of Baker Lake, the gneisses, as above stated, are associated with 
bands of red crystalline limestone similar to those found in the Grenville 
series in southern and eastern Canada, but nothing defillite was deter
mined respecting the true character or origin of these bands. Some 
portions had a decidedly elastic appearance, but it seemed very difficult 
to draw any line between these and the surrounding granitoid gneisses. 
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As yet, it is very uncertain what proportion of the region shown on Proportion of 

the accompanying map is underlain by these rocks, but the three ~~d~;~~in. 
north-and-south lines of travel explored would seem to indicate that 
they underlie most of the country between latitudes 59° and 62°, 
though from this must be taken the Huronian area around Kasha ancl 
Ennadai lakes. On the most westerly line of travel, the granites and 
gneisses extend northward from Black Lake to Doobaunt Lake. 
Thence they continue north-eastward along the west shore of Doobaunt 
L ·1ke and down the Doobaunt; River to Lady Marjorie Lake, though 
throughout this distance they a.re often in contact with the overlying 
Huronian and Cambrian rocks. North of Lady Marjorie Lake the 
J ... aurentian rocks disappear under the Cambrian strata, and they are 
not again seen until the Cambrian belt is crossed and the north shore 
of Schultz Lake is reached. 

On the second line of travel, the Laurentian rocks underlie the 
country from Reindeer Lake northward, across the head-waters of 
Thlewiaza River, to Kasba Lake, throughout which distance they 
appear to be largely represented by massive granites. From the south 
end of Kasha Lake, northward for seventy-five miles, t;he country is 
thickly covered with drift, but the few rock exposures seen, and the 
abundance of broken angular rock-masses, indicated the presence of an 
area of Huronian. 

From Ennadai Lake north-eastward, to beyond Yath-kyed Lake, 
with the exception of a small Huronian area near Angikii.ni Lake, 
granitf' and gneiss seemed to be the prevailing rocks. 

On the low flat shore of Hudson Bay, between Seal River and Cape 
Esquimaux, few rock exposures occur, but those seen consisted of 
granites and gneisses of typical Laurentian aspect. For forty miles 
north of Cape Esq uimaux, no rock in place was seen, and thence north
east;warcl to Baird Bay some of the points consisted of granite and 
gneiss, though the shore generally consisted of Huronian rocks. 

The country along the upper portion of Ferguson Hi ver is also 
underlain by Laurentian gneisses. 

Similar granites and gneisses occur along the north shore of Baker 
Lake, and down both shores of Chest;erfield Inlet to its mouth, whence 
they extend southward along the shore of Hudson Bay to a short dis
tance north of Baker's Foreland. 

liURONIAN. 

The largest area of Huronian rocks found in this district, extends Areas. 

more or less continuously for 120 miles along the west coast of Hud-
son Bay, from near Baker's Foreland to a point forty-five miles north 
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of Cape Esquimaux. ~From the shore of Hudson Bay inland, up 
Ferguson River, they were traced for seventy miles. 

Another area was crossed while descending the Telzoa River 
between Schultz and Baker lakes. A third occurs on the Kazan 
River below~Angikuni Lake. A fourth appears in the basins of Kasha 
and Ennadai lakes. Fifth and sixth areas are represented by out
crops of white elastic quarzite on the north ·shore of Doobaunt Lake, 
and on the east shore of \Vharton Lake. 

The rocks constituting this system may be divided into three more 
or less distinct gl'oups, viz. :-The Marble I sland quartzites; the 
greenish quartzites and graywackes; and the more or less highly altered 
and often schistose diabases and gabbros. 

Marble I sland The Marble Island quartzites are composed of hard white quartzite 
quartzite. consisting of :more or less rounded grains of quartz, of moderately 

regular size, cemented together by intestitial silica. They are very dis
tinctly bedded in thick or thin beds, and the surfaces of the beds are 
often covered with beautiful ripple-markings. The heavier beds also 
often show distinc(false-bedding. They are usually in a more or less 
inclined attitude, but they were nowhere seen to be very much 
crumpled or squeezed into minute folds. Their total thickness was 
not determined. 

These quartzites :were first noted by Dr. Bell from Marble Island, 
and though this island was not examined hy the writer, rocks of un
doubtedly similar character to those described by Dr. Bell, were seen 
at many place8 on the shore, and consequently the name is here retained. 

In one place, near the ctlche on the west shore of Hudson Bay, a 
thickness of sixty feet of this quartzite, in a nearly vertical attitude 
was seen almost in contact with the Laurentian gneiss, there being 
but a narrow drift-filled gap between the two. This would indicate 
either the existence of a fault, or that here the quartzites are the base 
of the Huronian, o( that the gneiss represents an eruptive rock which 
has risen up through or into the Huronian subsequent to the deposition 
of the quartzites. 

The white quartzites on the north shore of Quartzite Lake, dip 
regularly north-westward, a way from the hills of diabase to the south, 
and the lu.tter, therefore, probably underlies the quartzite, though it is 
not necessarily older than it. In other places very little evidence was 
obtained as to the relative ages of the white quar tzite and the other 
parts of the Huronian. However, it would seem not improbable that 
this Marble Island quartzite is the oldest parb of the Huronian in the 
region near bhe shore of Hudson Bay, and that the diabase, and other 
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basic eruptions which are associated with ii;, have been intruded be
neath it, and have also flowed over it. 

That the Marble Island quartzites were once extensively spread 
over a large portion of the region under consideration, is shown 
not so much hy the few scattered outliers mentioned above, as by the 
fact that the overlying Cambrian conglomerates, covering such large 
areas south-east of Lake Athabasca, and between Doobaunt and Baker 
lakes, are composed largely of pebbles of this white quartzite, while the 
Churchill arkose also contains pebbles of similar elastic quartzite. 

In the vicinity of Kasha Lake, numerous boulders and angular frag
ments of Huronian rocks were seen, among which were many of greenish 
quartzite, and coarse schistose conglomerate containing large rounded 
pebbles of gneiss, indicating the presence of these rocks in the im
mediate vicinity, but the rock itself was not seen. 

Dark-green eruptive rocks, chiefly diabase, often very much squeezed Eruptivfr 

and altered, are largely developed in the Huronian, composing a con- rocks. 1 

siderable proportion of the rocks of this system. On the west coa.Et of 
Hudson Bay, these rocks are cut by many veins of white quartz, 
highly charged with iron- and copper-pyrites. 

Associated with the massive diabases, and often indistinguishable Graywacke. 

from them except on close examination, are many beds of fine-grained, 
often schistose, graywacke, or greenish quartzite, which appear to 
have been caught up in, or surrounded by, the eruptive rocks. 
Whether they have formed a portion of the :\Iarble Island series, or 
whether they are quite independent of it, has not been determined, 
but the former hypothesis would seem to be the more probable. 

CAMBRIAN. 

The Athabasca sandstones and conglomerates represent the basal Athabasca. 

portion of the Cambrian in the northern part of the country shown on sandstone. 

the accompanying map. They consist of 400 feet or more of reddish 
thick-bedded sandstone or conglomeratf', often showing false-bedding, 
and are comparatively unaltered and undisturbed over large areas. 
In some places, as on the islands near the north-west shore of Doo_ 
haunt Lake, they dip regularly 11t a moderate angle. 

The rock varies from a coarse conglomerate to a fine-grained red 0 't' ornpos1 10n •. 

mottled sandstone. The pebbles in the conglomerate are well-rounded 
and waterworn, and consist almost entirely of white elastic quartzite 
like that of the Huronian. The occurrence of quartzite pebbles, 
to the almost total exclusion of pehbles of Laurentian rocks, would 
indicate that these Cambrian strata were deposited off a shore com-
posed very largely of Huronian quartzite . . 
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The Athabasca sandstones are cut by dykes and masses of both a<;id 
and basic eruptive rocks. The acid eruptives were first met with in a 
hill of red quartz-porphyry at Teall Point, on the west shore of Doo
baunt Lake. A similar massive quartz-porphyry forms a heavy east
and-west dyke some distance further north on the shore of the same 
lake, and in the vicinity of the dyke the surrounding conglomerate is 
very much hardened, so that it breaks indifferently through the matrix 
or through the pebbles. In places the porphyry contains little or no 
quartz. 

Towards the north end of Doobaunt Lake, the orthoclase of the 
porphyry is repl:tced by plagioclase, thus forming an ande~ite or dacite. 
This andesite is la.rgely developed, and seems to underlie a. large tract 
of country, along the Doobaunt River between Lady Marjorie Lake a.nd 
the Forks, and again it was found on the islands towards the east end 
of Baker Lake. 

Dark-green basic eruptive rock , chiefly, or perhaps exclusively, in 
the form of dykes, are more or less extensively de,reloped throughout 
the area covered by tlrn Athabasca series, often altering these rocks 
into a quartzite or quartzitic conglomerate. 

On Doobaunt Lake, and on the Doobaunt River near the Forks, 
most of these dykes are of more or less typical diabase, showing ophitic 
structure, with interlocking lath-shaped crystals of plagioclase, be
tween which are crystals or crystalline masses of augite, often altered 
to chlorite. Apatite and iron ore are also usually present. 

The heavy dyke, cutting the conglomerate at the gorge above Grant 
Lake, has a much newer appearance, bein,g composed of a dark pitch
stone with glassy matrix, through which are scattered many minute 
feathers of iron ore. 

The heavy diabase dyke, crossing the Telzoa River at Loudon 
Rapids, cuts the surrounding acid eruptive rocks, and is clearly newer 
than them. In most cases, however, the acid and basic eruptive rocks 
were not seen in contact, and their relative ages were not determined; 
but since the latter are also common in the Huronian and Laurentian, 
it would seem probable that some are older, and some are newer than 
the acid eruptives. 

Though fossils were carefully looked for in the Athabasca sandstones, 
none could be found, so that the age of this formation must be deter
mined on stratigraphical and lithological grounds alone. 

That they are separated from quartzites of the Huronian by a great 
unconformity, is shown by the fact that the conglomerates are com
posed la!·gely of rounded and waterworn pebbles of these quartzites, 
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which had therefore been altered, hardened and recemented with in
terstitial silica, before they were broken down by meteoric agencies, and 
carried out into the water off the shore to form the later conglomerates. 
They are also certainly older than the fiat-lying Cambro-Silurian lime_ 
stones which were seen on Nicholson Lake, for, though the two were not 
seen in contact, pebbles and boulders of Trenton limestones were found 
in many places, evidently derived from other outliers of the limestone 
than the one seen, and none of them showed any signs of alteration 
from contact with the numerous trap flows that cut the sandstone and 
conglomerate. Therefore, since they hold a position unconformably 
above the Huronian and below the Cambro-Silurian, they may be 
assigned with probability to the C11.rnbrian. Lithologically the whole 
terrane presents a remarkable resemblance to the red sandstones and 
Cambrian quartz-porphyries of the Keweenawan rocks of Lake Su
perior. This resemblance is ~o strongly marked that small specimens 
of rocks from the shore of Doobauut Lake, are usually indistinguish
able from specimens from Lake Superior. The two terranes are 
regarded as holding similar positions in the geological time-scale. 

The Athabasca series was first met with during the explorations Extent_ 

here reported on at Teall Point, on the west side of Doobaunt Lake, 
and thence it " 'as found to underlie ma.ny of the islands and more 
prominent points along the west and north shores of the lake, to 
its outlet. Whether it extends eastward to, or beyond, the east shore 
of the lake was not determined, but it is not improbablE< that the 
lake lies in a basin underlain by these rocks. 

From the north end of Doobaunt Lake, northward to the Forks of 
Doobaunt River, the sandstones and traps occur at intervals, overlying 
the Laurentian granites and gneisses. From the Forks the Athabasca 
series extends eastward, along both shores of Aberdeen Lake and on 
the south shores of Schultz and Baker lakes, as far as Bowell Island, a 
total distance of 180 miles. Whether it continues farther eastward 
was not determined. These rocks were not observed on Kazan 
River, as far as this stream was desc:ended, but below Yath-kyed Lake 
many boulders of red sandstone and quartz-porphyry were scattered 
about, and the till had quite a reddish colour, as if it had been derived 
from these rocks. 

Toward the west, the Athabasca series probably extends a long 
distance up the valley of the Tbelew River, and may perhaps cross the 
low watershed and connect with the similar rocks on the shores of 
Great Slave Lake.* The reported existence of low flat country, through 

*Note to accompany a Geological Map of the Northern (N.S_) Portion of Canada, 
by George M. Dawson, Annual Report Geol. Surv. Can., vol. V., 1886, p. 16 R. 
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which there is a passable canoe-route from Great Slave Lake, to the 
Forks, would favour the assumption that the region is underlain by 
these flat-lying sandstones. It is not improbable also that the Athabasca 
series continues north-westward, and is directly connected with the 
Cambrian sandstone, traps and quartz-porphyries (1) on the Coppermine 
River, from which the Indians have, for ages, obtained a supply of 
native copper.* 

The sandstones oi the Athabasca series, which occur in the south
west cornet· of the accompanying map-sheet, and which extend into 
the large region south and east of Lake Athabasca, have already been 
described by the author in his "Report on the Country between 
Athabas()a Lake and Churchill Biver." They are there very similar in 
character to the beds further north, and in fact, it is quite possible 
that the two areas ma.y be connected down the valley of Sbve River, 
and through the valley of Great Slave Lake. 

The Churchill arkose sandstone is also placed provisionally in the Cam
brian, though its exact position is still somewhat uncertain. It consists 
of a highly felspathic quartzite, very much hardened, and tilted at various 
angles. It is thick-bedded, and often shows false-bedding. The grains are 
moderately well-rounded and rather even, but a few of the beds con
tain well-rounded pebbles, up to the size of one's fist, of white quartzite 
like that of the Huronian of Marble Island. It is also cut by 
occasional veins of white quartz. 

The rock is very much more altered than most of the sandstone of 
the Athabasca series, but it resembles it in containing pebbles of the 
white quartzite, and it lies unconformably below the Cambro-Silurian 
limestones. 

CAMERO-SILURIAN. 

The only representatives of rocks of this age found within the area 
of the accompanying map, are two small outliers; one on an island near 
the north end of Nicholson Lake, and the other just north of the 
mission at Churchill. 

Nicholson The exposure in Nicholson Lake occurs for 130 paces along the shore 
La.ke outlier. of a small low island. It consists of a few feet of white limestone in 

regular beds, slightly tilted so that it dips at a low angle towards the 
west. Fossils seemed to be scarce and poorly preserved, but the few 
that were found indicate that it is of about the age of the Trenton of 
Eastern Canada. 

*Loe. cit. p. 28 R., et seq . 
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The only determinable species found are enumerated on pp. 55 and 
56. 

Other areas of similar limestone doubtless also occur in t he vicinity, 
for a few boulders of vrhite limestone were founrl on t he surface at 
various points north of Barlow Lake, but none of these areas were 
located. 

The Churchill outlier consisted of a few square feet of yellowish Churchill 

compact limestone in the bottom of a fissure, along a line of bedding outlier. 

in the Churchill arkose. It was composed largely of three species of 
corals, which seemed to be in the same position in which they 
originally grew on the surface of t he arkose. A ssociated with the 
corals we1·e broken fragments of shells of Orthoceratites, etc. The 
occurrence was so small that it was almost entirely worked out by 

the writer. The rock was very similar to t he Trenton limestone of 
Manitoba, and t he fossils collected from it and enumerated on page 
91, would indicate a horizon near the upper part of that series. 

Besides the small exposure of Trenton limestone found in place, 
many angular fragments of similar limestone are scattered along the 
beach, shbwing t he presence of larger areas in the vicinity. 

The only other outcrops of Trenton limestone, etc., examined dur
ing t he seasons of 1893 and 1894 were on the shores of Pine I sland, 
Sturgeon and Beaver lakes. These will be found described on page 
101. 

S rLu mAN. 

Silurian rocks in place were not seen during the course of t he two 
explorations here treated of. But masses of white limestone are scat 
tered along the river bank near Churchill, having evidently been 

. L oose masses 
den ved from some parent bed,; near at hand. near 

Th 1. . . ·1 h f d I h f h Cl1 urcbill. e imestone is very s1m1 ar to t . at oun at t 10 mout o t e 
Saskatchewan River, and four at least, out of the five species of fossils 
here collected and enumerated on page 91, are common to these two 
localities, and three of them have, as yet, not been found elsewhere. 

PLEIS'l'OCENE. 

There is probably no part of North America to which the student 
of glacial geology looks with g reater inter~st than to the region lying 
north-west of Hudson Bay, for, during a part, or perhaps during the 
whole, of the glacial period, there here existed a great neve or 
"gathering ground,'' from which the ice flowed outward in all 
directions. 

* See R eport on North-western Manitoba, by J. B. Tyrrell, pp. 202 E and 203 E. 
Ann. R ep. G.S.C., vol. V. (N.S.) 1890-91. 
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The vast glacier thus formed has been called by the writer the 
Keewatin Glacier, from the Oree Indian word Ki:-we'-tin, which means 
north, or north wind, and the name is considered appropriatP., not only 
because the gathering ground lay partly within the district of Keewatin, 
but also because it was the most northern of three great centres of 
glaciation-the Oordilleran, the Keewatin and the Labradorean. 

Previous observations have shown'* that the Keewatin glacier was 
intermediate in time, as in position, between the first and last of t hose 
above-named. But, unlike them, the centre, from which its ice flowed 
outwards in all directions, was situated on a wide and moderately 
level plain, which is now from 400 to 800 feet only above sea-level and 
slopes seaward from higher land towards the south-west. Whether 
this plain was higher during any part of the glacial epoch than it is 
at present, has not as yet been determined, but no satisfactory evidence 
of such elevation has been found. 

At the close of the glacial period the Janel here stood several hun
dred feet below its present level, as is shown by the old beaches which 
rise one above another to heights of from 500 to 600 feet above sea
level on the maritime plain west of Hudson Bay. 

As may be seen by reference to the accompanying sketch-map, the 
centre (or centres) of ice distribution was situated close to the sea. If 
the Arctic Sea and Hudson Bay were open, as they are at present, 

Absence of they would ha~-e furnished a supply of moisture which, in the prevail
eh~idhen1ce oft. ing low temperature of that epoch, would have been precipitated as 

1g e eva ion 
of the land. snow on the adjoining land. The snow would have gradually 

accumulated to a great depth, and would thence have spread outwards 
with a long easy slope towards the interior of the continent, and a 
more rapid descent towards the sea-coast. This would agree with all 
the phenomena observed, and appears to the writer to represent the 
conditions that obtained here in glacial times. A general rise of the 
land of 700 feet above its present level, would have drained Hudson 
Bay, and would have carried the water a long distance from the pre
sent Arctic coast. If these conditions had prerniled, it is exceedingly 
difficult to understand whence the moisture could have been derived 
to form the vast accumulation of ice which, apparently, covered the 
interior plains of the north from the State of Iowa north ward to the 
Arctic Ocean. 

*Glacial D eposits of South-westem Alberta, by G. M. Dawson. Bull. Geol. Soc 
Am., vol. VII., pp. 31-6G, 1895. 

The Genesis of Lake AgPssiz, by J. Burr Tyrrell. Journ. of Geol., vol. IV., No. 
7, 1896, pp. 811-815. 
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If the land was not higher than it is at present, the ice must have Upward 

1 d h . k bi · th d movement of accumu ate to a great t ic ness to ena e it to move sou war the ice. 

and south-westward over the gradually ascending country, but that the 
ice of the glacial period did ascend to very consid1mi.ble heights, has been 
shown by many observers. Nowhere is this ascent more conclush-ely 
seen than on the Duck Mountain1:i in Northern Manitoba. These 
are high hills of Cretaceous shales and sandstones rising from 1000 to 
1600 feet above the low and moderately level country towards the 
north and north-east, which is underlain by Arch::ean and Pala-ozoic-
rocks. The summits of these hills are morainic accumulations, com-
posed largely of boulders which have been derived from the older rocks 
of the low country, and which have been raised to their present 
position by the Keewatin glacier as it moved upwards from the north. 

The whole of the northern country near the centres from which the 
Keewatin glacier was distributed, is composed of a vast irregular plain 
of till, through which rise rocky knolls, formed largely of more or less 
angular fragments of local rock. Some of these knolls are very 
much fractured, and often a whole hill seems to consist exclusively of 
broken angular masses of rock, the underlying, unbroken rock being 
entirely hidden from view. The contrast between the scraped and 
bare rock-surfaces further Routh, as in the vicinity of Reindeer 
Lake, and the undecayed, but broken and debris-covered surfaces in the 
north, is very marked. 

Strim. 

As is shown on the accompanying map, most of the glacial stri::e General 

between Lake Athabasca and Doobaunt Lake point in a west·south- direction 

westerly, or westerly direction, but on Doobaunt Lake, and on the upper 
portion of the Telzoa River, there is an earlier set pointing southward. 
Between Doobaunt and Baker lakes the later strire gradually swing 
round towards the north-we::;t. Further east, on the course from 
Cumberland House, on the Saskatchewan River, to Kasha Lake, the 
strire all point a little west of south, and no evidence could be 
found that at any time during the glacial period did the glacier move 
in any direction but that indicated by these strire. 

On the rocks of the coast north of Churchill, all the strire point more 
or less directly down into Hudson Bay, and the smoothly rounded 
landward slopes, the craggy broken cliffs facing seaward, the crescentic
cross-fractures and boulder-trains, all show that the ice flowed towards 
Hudson Bay, and furnish strong evidence that it never moveci. 
in an oppositE> direction. The evidence collected in 1893 in 
regard to this eastward flow of the ice, was confirmed and strength-

12 
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ened by the additional facts obtained on portions of the same coast 
in 1894. 

The only observation which is at variance with this gtneral result 
is the existence of an early set of strim, pointing westward, on the 
rocks at Churchill. °"7hether these strim were made by a glacier 
flowing from a centre near at hand, or at a distance, was not 
determined. They do not accord with the strire attributed to the 
Labradorean glacier along Nelson River and further south, for while 
the west-pointing strire at Churchill were earlier than those of the 
Keewatin glacier, those of the Nelson River and further south are 
clearly later. 

Rounded hillo The rocky hills at Churchill are well rounded on almost every side, 
at Ohmchill. having been planed by glaciers moving in turn from the east, the south-

west and the north. Even a casual ob erver could not but recognize the 
difference between these hills and the brnken rocky elevations further 
north, with their strongly marked stoss and lee sides, nowhere showing 
any evidence of a glacier having approached or over-ridden them from 
the seaward side. 

These seaward-pointing strim may be seen on most of the rocks on 
Ferguson River, and on the shores of Chesterfield Inlet as far up as 
Baker Lake, at which place they overlie, and intersect the strim 
pointing north-westward. 

On the shores of Yath-kyed Lake, and on the banks of Kazan 
River upwards to Angikuni Lake, the main direction of striation is 
south-eastward, but there is a later, and apparently local, set pointing 
north-westward. 

Observations around Great Slave Lake, down Back River and along 
the Arctic shore, as well as in the country between Cvchrane and 
Kazan rivers and the west coast of Hudson Bay, are greatly needed to 
supplement the observations taken in this interior northern country. 
The information which we have attempted to set down in the present 
report, and to briefly outline here, seems to indicate clearly the follow
ing stages in the growth and decline of the Keewatin glacier :-

Three stages lst. A centre north-west or north of Doobaunt Lake, probably be
in dthde gr

1
.owthf tween the Telzoa and Back rivers, from which the ice flowed southward, 

an ec lne o V' the ~eewatin at least as far as north latitude 60°, though it may have extended 
glacier. over the Great Plains, and have there formed the lower boulder-clay. 

It no doubt also spread outwards from the centre in other directions. 

2nd. As the ice increased in thickness, and perhaps after a warmer 
period, the centre of distribution moved south-eastward until it rested 



I 
I 

/ I 

''/ p ;, 
I \ 

II I I I 
I \ 
\ 

II I I 
\ 

If/ 
\ II 

I \ 
\ 

I 601 ' 
I I 

If 

I 

I 

J 
I 
I 
I 
I 
I 

//\ 
\ If 
\ 

\ 

\ " ' \ 

11', 
'II 

'-

' 

" '-

GEORGE . M.DAWSON, C.M.G., LL.D., F.R.S., DIRECTOR 

Diagram 

showin~ three pos itions successively occupied by the 

Centre of the Keewatin Glacier 

621 



TTRFlHL] GEOLOGICAL SUMMARY. 179 F 

over the country that is now almost surrounded by the Doobaunt and 
Kazan rivers below Doobaunt and Angikiini lakes. At this point 
the ice must have been of great thickness, for it flowed outwards in all 
directions, reaching, in the writer's opinion, to within a short distance 
of the base of the Rocky Mountains on the west and far into Minne
sota, Dakota and Iowa on the south. 

3rd. When the Keewatin glacier bad greatly diminished in size, the 
centre of distribution moved still nearer to the sea-shore, and probably 
broke into several distinct glaciers. One of these was situated on the 
hills south-east of Yath-kyed Lake, while another seems to have been 
located north of Baker Lake. 

The following is a list of the glacial striffi observed in 1893 and . . 
189 , · h h · f I d d. . L1stofstrue. ,., wit t e exception o t 1ose recor e m my previous report on 
the country between Athabasca Lake and Churchill River:-

List of Glacial Striro. 

Direction. 
Athabasca River:-

Cascade Rapid. . . . . W. 
Chipman River:-

North end of Portage from Black Lake. . . . . . . . . . . . . . . . . . S. 45° W. 
'Telzoa River:-

Daly Lake, north side of Narrows ...... ,............. S. 80° W. 
{lst set) S. 60° W. 

latitude 60°.. . . . . . . . . . . . . . . . , . ..... . . . ..... S. 85° \V. 
island in northern expansion . . . . . . . . . . . . . . . S. 70° \V. 

(lst set) S. 25° W. 
island two miles east of above island . . . . S. 73° W, 
island near north-east end . . . . . . . . . S. 75° \V. 
near north end . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 75° W. 

Hinde Lake, west shore............. . . .. .... ......... S. 80° \V. 
Midway between Boyd and Barlow lakes. . . . . . . . • . . S. 5° E . 
Five miles above Barlow Lake..... . ...... . .... . . S. 80° W. 
Barlow Lake, near south end . . . . . . . . . . . . . . . . . . . . . . . S. 80° \V. 
Cairn Point in Carey Lake . . . . . . . . . . . . . . . . . . S. 85° W . 
Carey Lake, four miles from its outlet .......... . . ...... S. 85° W. 
Carey Lake, outlet ...... . .... . .. . ...................... S. 80° W. 

{l st set) S. 20° E. 
Four miles below the outlet of Carey Lake . . .......... . . S. 85° W. 
Two miles below the last ..... . ..................... . .... S. 88° IV. 

{lst set) S. 20° E. 
:Markham Lake, west shore..... . .. . . . ... . ..... S. 86° W. 
Doobaunt Lake, at mouth of Telzoa River ... ... . ....... S. 87° W. 

five miles farther north .. .. .. .. .... . .. . . N . 80° W. 
mouth of Sunset Creek ....... . ........ . N. 80° W . 

{lst set) S. 30° W. 
t wo miles east of north-west angle ... . .. S. 20° W . 
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Doobaunt Lake, north-west angle . . . . . . .. ... . .. (3rd set) N. 50° \V. 
(2nd set) S. 20° E . 
(lst set) S. 20° W. 

north shore. . . .... . .. . . . . . . . ... .. N . 50° \V. 
twomilesS.E. of last(3rd set) N. 40° W. 

(2nd set) N. 60° W. 
(lst set) S. 23' W. 

point at Narrows, 3 miles farther east . .. . N . 35° W. 
Wharton Lake, quartzite hill...... . . . . (2nd set)N. 7C0 W. 

(lst set) S. 33° W . 
Lady Marjorie Lake, east shore ...... . ................ . N. 60° W. 
Nine miles below Lady Marjorie Lake .. (2nd set) N. 85° \V. 

(lst set) S. 25° W. 
Aberdeen Lake, north shore...... . N . 35° \V. 
Between Aberdeen and Schultz Lakes ......... .... .... . . N. 28° "\V. 
Schultz Lake, east end . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... N. 47° "\V. 
Nine miles below Schultz Lake. . . . . . . . . . . . . . . . . . . N 47° W. 
Eight miles above Baker Lake.... . ..... . . N. 50° \V. 
Baker Lake, mcuth of Prince River . . . . . . . . . . . (2nd set) S. 29° E. 

nine milPs cast of Prince River. 
bay ea ·t of Stone Tower 

(lst set) N. 54° W. 
s . 

. . . . . . . . . . s. 13° w. 
Chesterfield Inlet:-

Mouth of Telzoa Rive .. . .... .. ... . ... . ... . . . ... (3rd set) S. 43° E. 
(general) (2nd set) S. 3° E . 

(lst set) S. 65° W. 
Island off Flat Point. . . . . . . . . . . . . . . . ..... S. 17° W. 
Seven miles west of Bold Point . . . . . . . . . . . . . . . . .. . S. 23° E. 
Four ...... . . . . .. _ . . . . . . . .... S. 23° E. 
Low Point . . . . . . . . . . . . . . . . . . . . . . ....... . . ..... S. 17° E. 
North shore in east longitude 93° . ....... . ....... . ... .. . S . 17° E. 
One mile east of Dangerous Point .... .. _...... . . .. S. 20° E. 
Small island opposite Poston Point . ... .. .. . .. .. . ....... S. 50° E. 
Observation Point. ... ...... ... .. . . .... . . . ......... S. 86° E. 

Sturgeon River :-
East side of Sturgeon Lake ........................... . S. 20° "\V. 
Red Rock Portage . .. ... . ... . ... .. ... . . ..... .... . .. S. 25° W. 
Island in Beaver Lake .... . ... . ....... . . ...... . . . . . .... S. 20° W . 
Above Snake Portage ....... ..... . ... .. . . . .... . . .. ... . . S. 10° "\V. 
Leaf Portage.. . .. . . . . . . . . . . . . . . . . . .. .... . . .. . . ... . S. 15° W . 
Birch Portage ... ...... . .. . ...... . .. . .. ....... .. . . ... S. 15° W. 
D og P ortage. . ... ....... . .. .. ........ S. 10° E . 
Portage above P elican Lake ................... . ...... S. 25° \V. 
P ot-hole Portage .... . .. . ... . . . . . ... ... .. . . .... (2nd set) S. 30° W. 

(lst set ) S. 15° W . 
R eindeer River: -

White Sand Falls . . . . . . . . . . . . . . . . . . . . . . . . .... . S. 17° W. 
Rock Portage ... .. . .. . . ... . .... . ........ . ....... . ... ... S. 17° \V. 

Cochrane River:-
Seven miles above R eindeer Lake . . . . . . . .... . . . ..... . S. 35° \V. 
Eight . . . . . . . . . . . . . . .. . .... S. 30° W. 
Latitude 58° 22' 45" . . . . . . . . . . . . . . .................... S. 30° W. 
I sland in latitude 58° 26' 30" .. . . .. . .. . . . . . . ... . . . ... . .. . S. 13° W . 
Island in Du Brochet Lake . . . . . . . . . . . . . . . . . . . . . . . . . . .. S. 28° "\V. 
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Thlewiaza River :-
Granite hill beside Thebayazie River .... ..... . ...... . ... . . S. 18° W. 
Near source of ............. . ...... S. 28° vV. 

Kazan River:-
Hill south-east of Kasba Lake ............ . ....... ... . .. S. 30° ·w. 
Nort'i -east side of Ennadai Lake .. . ....... . ........... . . S. 40° ·w. 
Hill below ............... (2nd set) S. 50° W. 

(lst set) S. 65° E. 
Eiyegiak . . . . . .. . . .. . .......... . ......... . .. . ........ S. 8()<> W. 
Angikuni Lake, west end of . . ....... . .. . ..... (2nd set) N . 5° E. 

(lst set) S. 75° W. 
Euetah ... . ............... . ... . ........ S. 57° E. 
island .......... . ... . . ..... . .... (3rd set) N. 30° W. 

(2nd set) S. 50" W. 
(lst set) S. 5° E. 

island north of last ............ (4th set) N. 30° vV. 
(3rd set) S. 50° W. 
(2nd set) S. 5° E. 
(lst set) R. 85° E. 

Granite Point near north encl .. . . . . ... .. S. 80° l<'J. 
Pasamut's Falls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 25° E. 
Ten miles below Auna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 25° K 
Pallel-lua. . .... . .. .. . . . . ............ . ... . ... . ... . ..... K, 35° W. 
Yath-kyed Lake, I sland in.. . . . . . . . . . . . . . . . . . N. 35° vV. 

point on west shore....... .. . . ... N. 30° ,V. 
(lst set) S. 60° E. 

point north of last . . . . . . . . . . . . . . . . . . . N. 33° W . 
near north-west angle................ . .. N. 35° ,V. 

(lst set) S. G0° E. 
Below Yath-kyecl Lake ... . .. . ................... . . . . S. 55° E. 

Ferguson River:-
F erguson Lake, north shore . . . . .... . ... . ............. . S. 50° E . 

south shore . . . . . . . . . . . . . . . . . . . ...... . S. 45° E. 
Lake above Kaminur1ak Lake .... . . ... . . .. ....... . ..... S. 53° E. 

(lst set) S. 16° E . 
Rapid above Kaminuriak Lake ............... . ....... . . S. 40° E. 
Portage below . . . . . ....... . . .. . . . ..... S. 25° E. 
Above Quartzite Lake. . . . . . .. . . . . .......•.... . .. . . .. . S. 15° K 
Quartzite Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S. 25° E. 
40U yards portage below Quartzite Lake .. .. ... . . (2ncl set) S. 17° E . 

(lst set) S. G0° E. 
Lowest portage . . . . . . . . . . . . . . . ... .......... ........ ... S. 35° E. 

Nelson River:-
Gull Lake .. . ....... . ...... . .......... . 
Seepiwisk Lake ............ ........... . .. 

Hudson Bay shore :-

..... N. 70° W. 
.. .. .. . S. 68° W. 

Mouth of Chesterfield Inlet . . . . . • . . . . . . . . . . S. 55° E. 
Opposite ]fairway Ishnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 55° E . 
Baker's Foreland . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 50° E. 
North of Rabbit lslancl . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 21° :K 
North shore of Ranken Inlet . . . . . . . . . . . . . . . . . . . . . . . . S. 48° E. 
I sland in mouth of Ranken Inlet .... • .................. S. 70° E. 

(lst set) S. 38° E. 
Cape Jones .. ............. . ................. . . . ........ S. 65° E. 

(lst set) S. 15° E. 
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Point south of Corbett Inlet 
North shore of Pistol Bay ... . 
Island in Pistol Bay ....... . 
Whale Cove. 
Island in 1\Iistake Bay . .. 
'Vest shore of Mistake Bay 
North shore of Dawr,on Inlet. 

. . . s. 67° E. 
...... s. 55° E. 

. .. S. 53° E. 

.. . S. 38° E. 
.. .. s. 42° E. 

. . S. 42" K 

.. S. 50° E. 
Ten miles south-west of ·wa!lace River...... . . . ...... S. 60° E. 
Latitude 60° 34°. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... S. 70' E. 
Six miles south of Egg Island . . . . . . . . . . . . . . . . ...... . S. 15° E. 
Ten u . . . . . . . . . . . ... S. 60° E. 
Churchill . . . . . . . . . . . . . . . . ... (3rd set) S. 

(2nd set) N. 50° E. 
(lst set) S. 80° W. 

Till. 

Whitish till. The country from the "Pas" ridge, on the Saskatchewan River, to 
Beaver Lake, on Sturgeon River, is all more or less thickly underlain 
by a whitish stony till, consisting of a calcareous silt or rock-flour mixed 
with striated boulders of Palreozoic limestone, gneiss, hornblende
schist, etc. 

Lessabundant North of Beaver Lake is a rocky country, where, as a rule, the 
Ar~h~:n stony till merely fills the depressions between the ridges of Laurentian 
rocks. granite and gneiss. This country, which is generally covered with a 

dense coniferous forest, extends as far northward as Reindeer Lake, 
north of which, to the north end of Reindeer Lake, the country con
sists of almost unwooded rocky hills and ridges, 

Boulders 
numerous. 

Undulating 
surface. 

At the north end of Reindeer Lake, boulders again become ,-ery 
abundant, and thence northward to Schultz Lake the whole coun
try is coYered with a mantle of drift, consisting chiefly of boulders 
and apparently unstratified silt or rock-flour. Natural sections of these 
drift deposits are very scarce, for the ice protects the banks of the 
lakes and streams from the waves and currents, by piling against them 
compact walls of boulders, which resist eroding agencies almost as effec
tually as the solid rock itself. Vegetation is, however, rather scanty, and 
the clay surface is almost everywhere more or less exposed to view. 
The presence of boulders is a very dominant feature, and there may be 
barely sufficient rock-flour to fill the interspaces and bind the whole into 
a compact mass. In some places the silty matrix is absent and the 
surface then consists of a loose mass of boulders or rock fragments. 

The surface of this till-covered country is usually gently undulating. 
Here and there these undulations rise into high regular drumlinoid 
hills, like those on the lower portion of Cochrane River, or into low 
drumlins like those south of Boyd Lake on Telzoa River, near Uliii on 
Kazan River, etc. 
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On the lower portion of Ferguson River many of the rocky hills are 
free from drift, and the extensive areas of broken angular rock-frag
ments are much less common than further west. The intervening 
plains between the rocky hills are, however, still thickly drift-covered. 
The rounded rocky shores of Chesterfield Inlet are remarkably bare 
and free from drift, but how for back from the shore this bare rocky 
country extends was not determined. 

The shore of Hudson Bay almost everywhere gave evidence of a Shore of 

thick deposit of drift. North of Wallace River, where the contour of Hudson Bay. 

the rocky surface would seem to be rather pronounced, the summits of 
the rocky hills are bare, but the depressions are filled with till, and 
shallow points of bouldery till extend seaward for long distances. 
South of Wallace River the rock surface is probably much more even, 
and the till-covered country extends as a more or less regular slope 
down under the water of the bay. 

The evidence furnished by the distribution of the drift, adds weight Direction of 

to the conclusions deduced from the observations on glacial strire as to transportation 
of boulders. 

the direction and extent of the movements of the Keewatin glacier. 

On the route from Reindeer to Theitaga lakes, the boulders seemed 
to consist exclusively of gneiss and other Laurentian rocks. As Kasha 
Lake is approached from the south, boulders of Huronian rocks become 
abundant-derived from the Huronian trough in the viciniby of that 
lake. 

At the south end of Ennadai Lake, we found the first evidence of 
the trnnsportation of material from the fat· north, in rounded pebbles 
of red sandstone and quartz-porphyry, similar to the Cambrian rocks 
that extend across the count.ry from Doobaunt Lake to Baker Lake. 
At the north end of Daly Lake, and just beyond the. north end of 
Ennadai Lake, strire of the early glacier from the north and north-west 
were seen for the .6.rot time. From Ennaclai Lake north ward, boulders 
of Cambrian rocks became somewhat more common, until, between 
Angiki:mi Lake and the north point reached on Kazan River, the till 
is of a brick.red colour, on account of having been derived largely from 
these reel Cambrian rocks. 

On Ferguson River, boulders of reel Cambrian rocks were al8o found 
all the way clown to the shore of Hudson Bay, but no evidence could 
be found to show that the diabase rocks of the shore of Hudson Bay 
had ever been transported inland, though any traces of such evidence 
were carefully sought for. 

Fragments of red Cambrian rocks were found all along the shore of 
Hudson B<ty, diminishing in size and number to a few pebbles, at 
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Churchill. With these were also a very few pebbles of white Palreo
zoic limestone, probably derived from outliers of Palreozoic rocks 
similar to the one on Nicholson Lake. Some of these pebbles have 
doubtless been carried from place to place along the shore by floating 
ice, for, in the autumn of 1893, we often saw pebbles and cobbles 
frozen in cakes of ice, and being carried along by them . 

. Moraines. 

Many rough stony ridges were observed ;i,t various places throughout 
this whole northern region, crossing, or extending beside, the lines of 
travel. Some of them were undoubtedly terminal moraines dumped 
at the foot of the Keewatin glacier, as it halLecl from time to time in 
its gradual recession towards the north. As a rule they are very 
irregular in contour, but lie roughly tr,msverse to the general direction 
of strire on the rocks beneath. 

Between Sas- The prominent morainic ridge, which was crossed in 1892 between 
~!~1Q17:::,hill Prince All,ert and Green Lake, was again crossed in 1893 north of 
rivers. Vermilion RiYer, on the tmil from Edmonton to Atbabasca Landing. 

On Chipman 
River. 

Along Telzoa 
River. 

The "Pas." 

On Chipman River, between Chipman and Birch lakes, a rough 
stony rnorainic ridge crosses the river and blocks up the valley at the 
longest of the three portages. It consists of boulders of the surround
ing Laurentian rock, imbcdded in a gray rock-Hour. 

Near the south end of Boyd Lake, a rough stony morainic ridge runs 
S. 20° E., almost at right angles to the last set of glacial strire in the 
vicinity, and to the long esker which there cfosses the country. 

Thence northward for seventy miles, to the north end of Carey Lake, 
the country often presents an exceedingly stony morainic appearance, 
though this is more particularly the case near the outlets of the lakes 
than elsewhere. For example, heavy rootainic ridges cross the country 
at the north ends of both Barlow and Ca.rey lakes. 

Below Doobaunt Lake the moraines are obscured or modified by the 
more recent marine deposits. However, below Grant Lake, and along 
the west shore of ·whartun Lake, there is an irregular stony ridge 
which would appear to have been a moraine, itnd the rough stony hills 
between Wharton and Lady Ma1jorie lakes are undoubtedly roorainic. 

Below the Forks of Doobaunt River no well defined moraines were 
recognized. 

The ridge on the Sask~tchewan River at the "Pas," which is 
probably continuous with the ridge north of Lake Winnepegosis, is a 
moraine of the Keewatin glacier deposited after that glacier had 
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retreated northwards from tlrn lowlands of Manitoba, and probably 
before Lake Agassiz had been formed by the union of the fronts of the 
Labradorean glacier from the east and the Keewatin glacier froru the 
north. 

An accumulation of till an<l boulders, probably morainic in Near Frog 
character, skirts Lhe south side of Churchill River in the vicinity of portage. 
Frog Portage. It seems tn have blocked up the channel of the early 
.glacial stream that once flowed southward across the Lake of the 
vVoods, and to have form ed the large pot-holes at Pot-hole Portage. 

The rounded stony hills, a few miles north of the north end of On Cochrane 
Reindeer Lake, Rlmost undoubtedly represent another great moraine, River. 
possibly smoothed and compacted by a slight re-advance of the glacier. 

The next well-defined moraine is just north of the northern bend of 
Cochrane River, whose waters are diverted southward by a tract of 
very rough stony hilb, resting on a northerly slope. North of this 
moraine lies Blue La,ke, whose waters drain northward to the Thlewiaza 
River. 

Kasha Lake lies on the summit of a steep slope, and the low sandy Oi:i Kazan 
hills near its outlet are almost undoubtedly morainic in character. River. 

Ennadai is also dammed back by a wide ridge of rough morainic 
hills, through which the Kazan River winds in an irregular and often 
broken channel. 

Some of the stony hills around Angikuni and Yath-kyed lakes are 
undoubtedly moi-ainic, but the rainy and stormy weather, and the 
necessity of const<1nt travel, did not permit of their examination. 

The hilly ridge between Kazan River and the head of F erguson 
River is 11lso probably morainic, though much finer material enters 
into the composition of the moraine here than is often the case else
where. 

A well-defined ridge of stony morainic hills, considerably modified On J!'erguson 
by subsequent wave action, runs parallel to the shore of Hudson Bay River. 
near the mouth of the Ferguson River. Our last camp on this river 
was pitched in the snow at the foot of one of the prominent knolls 
on this ridge. 

The shore of Hudson Bay north of Cape Esquimaux consists of high On Hudson 
rnorainic hills and ridges of large boulders, giving the country a very Bay shore. 
rough sterile appearance, and again the lower boulder hills and ridges 
along the shore between north latitudes 59° and 60° are undoubtedly 
portions of a moraine of the glacier t hat flowed from the west down-
wards into the basin of H udson Bay. 
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On the overland journey from Churchill to Nor way House no 
moraines coald be definitely recognized, but it is not at all unlikely 
that some of the hills near the head waters of Owl River are of morainic 
origin. 

Many more moraines than those here mentioned undoubtedly cross 
this great region, but these were the one.:; most clearly recognized from, 
the line of travel. 

Eskers. 

Eskers form some of the most conspicuous objects in the landscapes 
of the far north, where they rise in steeply sloping ovoidal hills, 
high above the surrounding plains, or extend in long narrow 
ridges, keeping their direct courses across hills and valleys alike, 
without regard to pre-existing surface slope or contour. 

They occasionally rise to heights of from two to three hundred feet 
and are usually composed of well-rounded sand and gravel, though 
their summits may often be sprinkled with boulders. As a rule, the 
esker consists of a single ridge with steeply sloping sides, or perhaps 
with one or two low sub~idiary ridges. But occasionally the single 
ridge is replaced by several high parallel ridges, between which are 
deep intervening depressions, often without outlet. In most, if not 
in all cases, these eskers would appear to have been deposited on the 
ground by running water in the beds of streams that flowed in icy valleys 
n gorges between walls of ice or in tunnels under the ice. Where the 

chasm or tunnel has been fairly persistent for a long time, the sand 
and gravel has been deposited evenly, and as the ice melted away 
from both sides a straight uniform ridge has been formed. But where 
the chasm er tunnel has been broken by huge masses of ice falling 
into it, the gravel and sand were deposited in several channels, and as 
the ice melted away these have formed parallel but often coalescing 
ridges. 

That these eskers have usually been deposited on the ground, 
and not on a bed of ice in the bottom of the icy channel, would appear 
to be almost conclusively shown by the fact that most of them consist 
of a single main ridge, the middle line and crest ?f which does not 
seem to have been disturbed or broken since it was first deposited . If the 
gravel and sand had been deposited over a bed of ice, then, as the ice 
on both sides melted away, the sediment would have slid down to both 
sides of the central icy ridge, and two parallel ridges of gravel and 
sand would have been formed which would have been at varying dis
tances from each other according to the height of the icy bed on which 
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the sediment had been deposited. As the heights of these double 
ridges would depend on the amount of gravel, etc., at any one 
place in the original channel, they would rise and fall in keeping with 
the width, etc., of that channel, irrespective of the ground over which 
they are now running, instead of which the eskers usually have very 
smooth even crests, and they are almost always much higher over the 
lowlands than over the hills, thus tending to such an even surface as 
would have been formed by a running stream. 

The conspicuous esker on the west shore of Hinde Lake, also pre- Instance8. 

sents strong confirmatory evidence pointing in the same direction. 
Red Hill is the south-western terminus of this esker, where the stream 
that formed it appears to have reached the edge of the ice sheet, and 
there to have built up a small fan-shaped delta. At the end of the esker 
isa steep slope of rounded gravel, which has remained almost undisturbed 
since it was deposited in the water that skirted the face of the glacier, 
and the two old beache~ on this gravel slope are almost as fresh as 
if they had been formed yesterday. From the summit of this 
gravel slope, the esker extends at almost the same height north
eastward, as a long regular ridge, that has evidently remained 
unbroken since it was originally formed. 

The shores of Selwyn Lake are largely composed of boulders and 
unassorted drift, perhaps morainic. ·with the hills of boulders are 
some long sandy eskers, running para.lie! to the glacial strire, and some 
sandy islands, which may be broken eskers, or may represent 
small deltas formed at the mouths of supergladal streams, in the beds 
of which there had been no deposits of sand or gravel. 

An esker, south of the narrows of Daly Lake, is a very pretty grass- On Telzoa. 

covered sandy ridge, running S. 4.0° W. from some stony hills near the River. 

shore. Winding slightly, it rises over some rocky knolls seventy feet 
above the lake and thence continues an unknown distance inland. 

Another esker, from fifty to seventy feet high, runs N. 75° E. as a 
single, or divided, sandy ridge, from the east bank of the river a short 
distance below Daly Lake. 

Red Hill, on t he west sho re of Hinde Lake, is the south-western 
terminus of a long esker which extends an unknown distance towards 
the north-ea.st. As stated above, its termination is marked by a, 

steep bank of rounded wa.ter-worn gravel, while the ridge itself is here 
composed of several elongated overlapping sanely hills, 120 feet high, 
between which are deep depressions without outlet. The hill clips. 
slightly towards the north-east, and thence continues as a long straight 
sandy ridge, through which the Telzoa River cuts, a short distance 
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below Ptarmigan Rapid. This esker is clearly marked as it crosses 
the thinly wooded country, on account of being covered with fine 
tall white spruce. 

A similar parallel sandy ridge, which may be designated White
spruce Esker, crosses the river a few miles further north . Where it is 
cut through by the river, it has a height of twenty-five feet. 

Another esker, running N. 70° E., and S. 70° \V., crosses the south 
end of Boyd Lake, forming a chain of islands across the lake, and a 
long straight ridge on either shorn. 

Some high sandy hills on the north shore of Doobaunt Lake may have 
formed part of a broken esker, but these are more probably ispati
nows, such as are seen so well developed around Cree and Black lakes, 
and have been described by the author in his Report on the country 
between Athabasca Lake and Churchill River. 

The first eskers seen in 1894 were on the north bank of the 
Churchill River, a short distance below Frog Porttige. They consist 
of three oval pointed hills of stratified sand, rising to heights of sixty 
feet above the river, and trends. 25° vV., parallel to the glacial strire on 
the surrounding rocks. 

The esker extenrling northward from White Sand Portage is much 
longer than those on Churchill River, but it is not impossible that it 
was formed by the same great glacial stream. The Indians, who resort 
to the banks of Burntwood River to trade, report that this esker can 
be followed for a long distance into the country towards the north-east. 

A magnificent esker was eeen near Cochrane River. It consists of 
a long ridge of sand and fine gravel thinly wooded with large Banksian 
pine and white spruce. In some places, as where the river cuts through 
it, it is steep and narrow, but in other parts it is much wider, and is 
broken into little hills and ridges, giving it a very lumpy appearance. 
Its southern end was not seen, while towards the north it extends 
along the east bank of Cochrane River to the sandy plains south of 
the Blue Lake moraine. North of the moraine a similar sandy ridge, 
evidently formed in a continuation of the same drainage channel, runs 
along the west side of Blue Lake to Thanout Lake. The sand on the 
plains south of the moraine has undoubtedly been carried down from 
the north by a glacial stream and deposited as a fringe in front of the 
heaYier morainic material, but the crest of the esker west of Blue 
Lake is lower than the leYel of the sand plain, and it is probable there
fore that in this instance the sand of the esker was deposited in a 
stream with a bed, as well as with walls, of ice, and as the ice melted 
the sand slid into the ridges and bills that we now see. 
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Another narrow sandy esker forms the west bank of Thebayazie 
River for a short distance. 

The high inammillated sandy ridge that crosses the middle of Kasha 0~1 Kazan 

Lake is another :fine example of an esker, which rises to a height River., -.-.il 
of 180 feet above the lake. It was examined on the east side of the 
lake, but it extends across the lake in a direction S. 40° W., form-
ing high sandy islands and another sandy ridge on the western shore. 

A similar esker forms the west shore of the deep bay at the south 
end of Ennadai Lake, rising at its highest to between 200 and 300 
feet above the water. This esker projects as a long sand and gravel 
point out into the lake. In the distance, on the west shore of Ennadai 
Lake another similar sandy ridge was seen. 

Similar eskers were seen on Kazan River running in the same direc
tion as the last glacial striation-one a,t Sandy Lake, another above 
Kopanuak 's Camp and a third below Hallo Lake. Below this no 
eskers were seen, and it is probable that none were formed so near the 
centre of glaciation. 

On the shore of Hudson Bay, Cape E~quimaux, and the point to the On the shore of 

south, are also eskers considerably modified by subsequent wave action. Hudson Bay. 

They consist of straight narrow ridges several miles in length 
running S. 70° E., parallel to the direction of movement of the Keewatin 
glacier. Their surfaces consist entirely of sand and gravel, while the 
scarped face of a terrace twenty feet high on the former point, shows an 
unstratified sandy till full of boulders, overlain by stratified S'lnd. 

On the overland journey from Churchhiil to Split Lake a lumpy Between 

sandy ridge doubtless an esker was seen north of 'iVaseo·amow I.Jake. C_hmchill and , ' o , ~elson 
while a long and well defined esker was seen crossing the country rirnn.~ 
in a direction S. 85° W and N. 85° E., between MittiLto River and 
Musogetaiwi Lake. On its south side are sand plains and hilly sand 
ridges. 

Extra-glacial Lakes. 

The country explored during the seasons of 1893 and 1894 is not 
characterized by the number or extent of its extra-glacial lakes. 

Hyper-Black Lake extended northward up Chipman River as far as Hyper-Black 

Chipman Lake, on the north side of which are some rather extensive Lake. 

sandy deposits, formed at thP- mouth of a glacial stream that flowed 
into that lake from the north. 

Along the upper part of the Telzoa River, lake-shores are, as a rule, 
conspicuously absent, the only well-marked beaches seen being those 
on the south end of Red Hill, west of Hinde Lake. The extent of 
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the lake by which these were formed was not determined, and 1t is 
probable that it was very short-lived. 

On the sides of some hills north of Doobaunt Lake, sandy terraces 
were seen at an elevation of 240 feet above the present level of the 
water of the lake, or about 7 40 feet above sea-level. These are 
considered to have been formed in an extra-glacial lake, which covered 
the country in the vicinity of Doobaunt Lake. In accordance with 
the nomenclature adopted in a previous report, this lake may here 
be called Hyper-Doobaunt Lake. 

If lake depoi;its have existed in the country near the sea-shore, they 
have been obscured by the later marine deposits. 

Lake Agassiz. On the line explored in 1894, the terrace on the side of the Pas 
Ridge, thirty fpet above the Saskatchewan River, and the gravel ridge, 
forty feet higher, undoubtedly represent two ancient shore-lines of 
Lake Agassiz when that body of water extended southward towards 
the foot of the Pasquia Hills. 

Hyper-Kasha 
Lake. 

Depression of 
the land. 

At the north end of Beaver Lake, twenty feet above the present 
level of the water, is a gravel ridge representing an old shore-line, 
probably of an earlier and higher stage of the lake itself towards the 
close of the glacial epoch. Similar low-level terraces occur along some 
of the quieter reaches of the Sturgeon River, on Churchill River 
above Reindeer River, and around the south end of Reindeer Lake. 

An interesting serie::; of ancient lake beaches occurs ~round the south 
end of Kasha Lake, clearly formed in an extra-glacial Hyper-Kasha 
Lake. Kasha Lake lies at an elevation of 1270 feet above the sea, 
and these beaches are respectively 50 150 and 200 feet above its sur
face. The highest one is rather weak and not very distinct, but the 
middle one is clear and well defined, but, though it is st1 ong and 
distinct around the south end of the lake, I could see no signs of it on 
sides of the esker that crosses the middle of the lake. It is, therefore, 
probable that Hyper-Kasha Lake did not extend as far north as 
this esker, but that it lay at the foot of the Keewatin glacier shortly 
before the moraine was formed which now forms the stony ridges 
north-east of Kasha Lake. 

No other lake deposits were recognized along the Kazan River north 
of Kasha Lake, though further exploration may prove that lakes did 
exist for short periods of time along the foot of the waning glacier or 
glaciers. 

Marine Deposits. 

At the close of the glacial epoch, or rather, after the Keewatin glacier 
had retired from most of the country west of Hudson Bay, the land 
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stood several hundred feet below its present level, and the sea covered 
a wide belt of country whi.::11 now slopes eastward or north-eastward 
towards Hudson Bay or the Arctic Ocean. The land then gradually 
rose, and the stages of its rise are marked by ancient beaches, terraces, 
sand-bars, etc. Dr. Robert Bell, of this Survey, believes that 
this elevation is still in progress around Hudson Bay*. Mr. A. P. 
Low has, however, adduced evidence to show that the land has ceased, or 
almost ceased, to rise around the southern portion of Hudson Bayt, 
and the writer, both in a previous part of this Report, and in a paper 
in the American Journal of Science for March, 1896, has expressed 
his belief that the land has reached a condition of comparative 
stability in the vicinity of Churchill. 

In fac t the conditions along the west co•tst of Hudson Bay are very 
similar to those in Labrador, in the valley of the Saint Lawrence, in 
the Maritime Provinces of Canada, and in the ~ ew England States, 
except that rock decay is very much less rapid in the northern than in 
the south~rn countries. Therefore the terraces, whether these are cut 
by the waves in the faces of the rocky hills, or are built along the 
shore, and the beaches of rounded gravel, are very much fresher in the 
northern country, and a geologist from the south might easily regard 
them as much younger than they really are. 

On the Telzoa River, the highest abandon('ld sea-shores were seen in Raised 

the vicinity of Grant Lake, a short distance below Doobaunt Lake. ~~~~~sRi~er 
Grant Lake lies at an approximate eleYation of 370 feet above the sea. nLeakr Grant. 

Near its northern end is a sandy esker ~70 feet high, the sides of 
which are particularly well suited to show any post-glacial shore-lines. 
Three terraces or old sea-beaches are well shown, the highest of w~ich 
is 120 feet above Grant Lake, or 490 feet above the sea. As far as 
could be determined in the time at our disposal, this is the highest 
marine shore on the Telzoa River. If the above figures are correct, 490 
feet would therefore represent the full extent of the rise of the land 
here since the close of the glacial epoch. The heights of Grant and 
other lakes are, however, only estimated, or determined by a few bar
ometer readings, though they are probably correct to within a hundred 
feet. 

At the Long Portage, near the west shore of Grant Lake, there is a 
distinct gravel beach seventy feet above the lake, or 440 feet above 
the sea. 

*Proofs of the rising of the Land around Hudson Bay. Am. Journ. Sci., vol. I., 
pp. 219-228, March, 1896. R eport of Progress Goo!. Surv. Can., 1877-78, pp. 25 
0.0., and 33 C. 

Ibid., 1878-79, p. 21 C. 
tReport on Explorations in Ja mes Bay, by A . P. Low, Annual Report Geol. Surv . 

Can., vol. III., 1887, Par t J, pp. 32-33. 

a e. 



Hill east of 
Wharton 
Lake 

Diabase hills 
below Lady 
Marjorie 
Lake. 

Terraced hills 
near Aber
deen Lake. 

Terraces on 
shore of 
Hudson Bay. 

192 F DOOBAUN'l' KAZAN AND FERGUSON RIV~ms. 

On the sides of the conspicuous hill of Huronian quartzite on the 
east shore of Wharton Lake, three ancient sea-beaches are strongly 
marked, at elevations of 130, 105 and 60 feet above the lake, or 430, 
405 and 360 feet above the sea, the upper one being formed of well
rounded coar'3e gravel and small cobbles, while the two lower ones are 
of fine gravel and coarse red sand. 

Corresponding beaches occur on the conspicuous hills of dark-green 
diaba.se below Lady Marjorie Lake, the highest of which is at an 
elevation of 440 feet a.hove the sea, below which are four others, the 
lowest of which i:i at a height of 3-10 feet above the sea. On the 
south point of one of the hills these old shore-lines appear as five 
well cut notches, from which ridges of rounded gravel extend along 
the sides of t he hill. 

At the Forks, where the DJobaunt River is joined by the Thelew 
River, there is a wide sandy delta-plain, just below which is a sandy 
island 100 feet high, part of an ancient sand-bar, formed when 
the land stood about 260 feet below its present level. 

Near the east end of Aberdeen Lake are some high well-terraced 
hills of conglomerate, on the sides of which a number of raised 
sea-beaches are particularly well marked. The highest beach (rather 
indistinct) is at the foot of a cliff 330 feet above the lake, or 
460 feet above the sea. The next two are strong gravel beaches 300 
and 230 feet above the lake, or 430 and 360 above the sea. The next 
310 feet above the sea, is a terrace cut in the face of the hard conglo
merate, with a beftch of rounded grnvel at its base. Below this are 
four other gravel terraces, respectively 280, 235 220 and 190 feet 
above the sea. 

On a sandstone hill 400 feet high, at the east end of Schultz Lah> 
the highest shore-line recognized was 260 feet up the hill, or 375 feet 
above sea-level. 

A high beautifully terraced hill, similar to those .iust described 
rises on the north side of Baker Lake just east of the mouth of Prince 
River, but it was impossible to spare the time for its examination. 

The above figures would seem to indicate a moderately regular rise 
of the land in Post-glacial time, in that portion of the country 
extending from Doobaunt Lake eastward to the head of Baker Lake. 

The rocky shores of Chesterfield Inlet, and of the whole of the 
north-western coast of Hudson Bay north of Wallace River, are marked 
with gravel beaches, sandy terraces, etc., down to the present high 
tide level, but none of the hills on the shore are sufficiently high to 
show the higher terraces, and thus to determine the extent of the 
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elevation along the shore itself. l\Iarble Island, which seems to rise· 
high above the hills on the adjoining shore, would probably show all 
the higher beaches, but it has not yet been searched for such beaches. 

On Kazan Rirnr, the higher marine shores were not so easily 
recognized as further west on the Telzoa River, for high pointed 
hills, which form such conspicuous features on the banks of the latter 
stream, and on the sides of which the ancient shores were readily 
traced, are not present on the banks of the Kazan. 

At Aiinah, near the northern bend of the river, extensive plains of 
stratified sand begin to make their appearance, and extend more or less 
continuously all the way to Yath-kyed Lake. They have certainly 
been deposited near the sea-shore, and probably when the land was 
depressed almost or quite to its greatest extent. 

On Ferguson River, all the way from Ferguson Lake to Hudson 
Bay, ancient marine shore-lines may everywhere be seen as scarps, 
terraces and gravel ridges, stretching in horizontal lines along the 
sides of the hills, or filling the depressions between rocky points. 

On the overland journey southward from Churchill to Split Lake, High shore 

the most distinct ancient sea-shore was that crossed on the third of ~·;:;ch~ll. 
December, a 'Short distance north of the headwaters of Owl River, at 
an elevation of between 500 and 600 feet above sea-level. The passage 
from the broad wave-washed plain north-east of this ridge, to the 
rolling till covered country south-west of it, was very marked. 

A similar high shore-line had been ascended and crossed m the 
winter of 1893, on the overland journey from York Factory to Oxford 
House, a short distance south of Fox River. Though in both places 
the ground was completely covered with several feet of snow, yet there 
can be little doubt that both points lie on the highest raised sea-beach 
west of the coast of Hudson Bay. 

13 
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APPENDIX I . 

CIIIPPEWYAN NAMES OF PLACES IN THE COUN'rRY HERE REPOR'l'ED ON. 

These names were obtained at Churchill, in the autumn of 1894, 
from.Deliaze' and "Curly-head," with the assistance of George Oman, 
the resident interpreter :-

N ii-chO' .... . .. , .... . ... , Big hland. 
Sheth-na'-ne.. . . . . . . . . . . . . Steep Hill. 
The-chille-na'ra-ai tua.. . . . . Holes-in-the-stones Lake. 
Dat-cha're-kethe tua . . . . . . Eagle Lake. 
Thliil'-ain tua ........... vVhitefish Lake. 
The'-cho'-ga tua .......... Big-stone Lake. 
The'-re-che tua.. . . . . . . . . . Overflowing Lake. 
Thai tua . .......... . .... Sand Lake. 
Thin-telle tua. . . . . . . . . . . . Ling Lake. 
Thlew'i-aza tua. . . . . . . . . . . Small-fish Lake. 
Thlew'i-aza deze. . . . . . . . . . Small-fish River. 
I-then tua. . . . . . . . . . . . . . . Caribou Lake. 
Ni-jan'-ilini tua.. . . . . . . . . . Boggy-ground Lake. 
Ba-rnl'-zo'a tua . . .... . ..... Shoal Lake. 
Ede-hon' tua ............. Horn Lake. 
Thc'-tin-an tua . . ......... Seal-hole Lake. 
N ii-el-tin' tua. . . . . . . . . . . . Frozen-island Lake. 
Tha-anne deze ............ Rocky-bank River. 
Tha-anne tua . . . . . . . . . . . . Rocky-bank Lake. 
Thii-chon-ilini tua . . . . . . . . Big-pine-trees Lake. 
Ethle-ig'li . . . . . . . . . . . . . . . The .ForkR. 
Et-thai-ire tua. . . . . . . . . . . Hawk-hill Lake. 
T>t-tinne·ai tua . . . . . . . . . . . Deer-crossing Lake. 
Edet'-thille deze . . . . . ..... Hornsstickingalongthebank,river 
Th11-tai tua ...... .. ...... Horns sticking along the bank,lake 
To'-bo" tua. . . . . . . . . . . . . . Water-shore Lake. 
Yath-kai-ed t ua. . . . . . . . . . . Snow Lake. 
Ho-yeth-yeze. . . . . . . . . . . . . Two little hills, with a river flow-

ing between. 
I-tbe-zen tua . . . . . . . . . . . . . Black-deerskin Lake. 
E-ked-a-tan'-e. . . . . . . . . . . . . A small bill on another hill. 
Kail-sheth . . . . . . . . . . . . . . . W illow Hill. 
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Twal-kai tua .... . ....... , Fat-fish Lake. 
Thel-wel-kai tua . . . . . . . . . . Snow-bird Lake. 
Klok-seth . .............. , Big-grass Hill (south of Yath-kyed 

Lake). 
Sas-ne-de'ze-yethe ......... Bear-plucking Hill (just beyond 

the last). 
Tha-anne-yethe. . . . . . . . . . . . .. .. .... ... (the next hill). 
Gail-li'ni de'ze .. .......... Rabbit River. 
Sa-bail-je dt'l'ze. . . . . . . . . . . . Sabailje's River. 
Ka-zon-jere tua ........... Long Lake. 
Bes-kai tua. . . . . . . . . . . . . . . Knife Lake. 
Des-ta-tha-the-yethe. . . . . . . Hill between the two rivers. 
Nii-gi-a-za tua ....... . . . .. White-island Lake. 
Tes' -de-iili tua . . . . . . . . . . . . F loating-coals Lake. 
Tii-tan-ne tua. . . . . . . . . . . . . Found Lake. 
E-chu'-a tua ... . ... .... . .. F ish (Pickerel 1) Lake. 
Bek-a-nu-klai tua . ...... . . Many-islands Lake. 
Thii-e-zon' -e tua or Thlu-e-

zon tua . ...... .... . .... Trout Lake. 
Thu-e-zon deze chere.. . . . . . Mouth of Trout River. 
En-na tua. . . .. . , . , . . . . . . Oree Lake. 
De-ne' tua. . . . . . . . . . . . . . . Ohippewyan Lake. 
Thai-cho'-nu . ...... , ...... Big Sandy Island. 
Zon-kai tua. . . . . . . . . . . . . . Shoal Lake. 
Klo-ii.-ze-we t ua . . . . . . . . . . . Kloaze's Ltike. 
De-be tua . .. .... . ..... . .. Partridge (Ruffled Grouse) crop 

Lake. 
De-ne-shan-i-li-ni. . . . . . . . . . Moose Rill. 
Kai tua. . . . . . . . . . . . . . . . . . Willow Lake. 
Tzan de-ze-a-ze . ........ . .. Little Iron River. 
Tzan de'-ze ...... ....... .. Iron River (Churchill River). 
Ta-bil-ke tua ............. N et Lake. 
I-then ·deze ... ... . ........ Reindeer River. 

1 3~ 
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APPENDIX II. 

VOCABULARY OF WORDS USED BY THE TRIBE 01' INLAND ESKIMOS 

INHADI'rING THE BANKS 01' KAZAN AND FERGUSON RIVERS. 

Obtained from A'-yout, an Eskimo living on the upper part of 
the Kazan River. It was largely revised at Churchill by Powow, an 
Eskimo from the same district, with the assistance of the Rev. Jos. 
Lofthouse as interpreter, 

The words are given in very much the same order as in J. W . 
Powell's "Introduction to the Study of the Indian Languages," and 
with some slight modifications the sounds of the letters arc the same. 

The following is a list of the vowel sounds here used :-

a 
a. 
e 
e 

i 

a as in English ...... fat. 0 " l U English ... . .. . 

" 
" 
" 
" 
" 
" 

" " far. 0 " " " 
" " all. u " " " 
" " met. ii as "oo" in " 

" " they. a1 " in " 
" " pin. y " " " 
" " marine. OU " " " 

(1) PERSONS. 

Man ... .. . . _ ang'-11t . 
Woman. __ ____ ... ... . . . . ar'-nak. 
Elderly man . ..... .. . . .. . . o-tok'-kak. 
Old woman . . _ . . . . . . . . . . . ar-nak-kwek-kak. 
Young man _ . .. _ .. _ . . . . . . in-nu-kuk' -tuk. 
Boy . . .. .. . ... _ . . . . . . . . nu'-ka. 
Girl. . . . . . . . . . . . . . . . . . . nai' -uk. 
Infant. . . . . . . . . . . _ . . . nu-tar'-ak. 

(2) P ARTS OF THE B ODY. 

H ead .. . . . . . . . . . . . . . . . . . ni-ak'-kuk. 
Hair . . . . . . . . . . . . . . . . . . . . nut'-t ek. 
Grey hair .. .. .. .. .. ... .. _ ka'-yuk. 
F ace. . . . . . . . . . . . . . . . . . . . . ki' -nak. 
Forehead . . . . . . . . . . . . . . . . kou. 
Eye .. . ... . ...... ....... i '-ik. 
Eyebrow . . . . .. . .. _ kab'-lut. 

pot. 
go. 
but. 
fool. 
aisle. 
year 
out. 
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Ear ......... , ,.,, .... ,. 
Nose, ............ . ... . 
Beard .......... .. ..... . 
Mouth . ... , ......... . . 
Teeth .............. . .. . 
Tongue ......... . , . ... . . 
Chin .... , . . ... . ....... . 
Neck . . . . ........ . ... . . . 
Body (trunk).. . . . . . . . . .. 
Shoulder ...... . .. .. .... . 
Back . . .. . ........ . ... . 
Breast .... . ........ .. .. . 
Breast bone ..... . ....... . 
Belly . . .. .......... . .... . 
Arm. . ............ . .... . 
Hand . ....... . ........ . 
Fingers .............. .. . 
Thumb .. . ... . ......... . 
Leg ... .. .... . ........ . 
Thigh .... . .... : . . ...... . 
Leg below the knee ...... . 
Foot .. .. . . ... . . ....... . 
Toes .... . .............. . 
]\!arrow .. . ...... .. . .. .. . 

hi-yii.'-tik. 
kaing'-ak. 
iim-mi~c 

kan'-yek. 
kI-iit'- ti. 
ok'-ka. 
tab-Iii. 
kon-i-11'-ni-ak. 
ka-te.guk. 
nI'-gu-blii. 
kai-mer'-i-luk 
iim'-met. 
hak-kig' -gek. 
ner-rok'-kak. 
tal'-yek. 
ag'·gek. 
hi' -tam-ut. 
kob'lu. 
nI'-ii. 
kok-to' -ak. 
kan'-nak. 
I-ki-gek. 
taip-in-in-u-dik. 
pat' -chuk. 

(3) DRESS AND 0RNA~1ENTS. 

Hood.. . . . . . . . . . . . . . . . . . na'-ha. 
Coat (outer deer-skin gar-

ment) . . . . . . . . . . . . . . . . . tko-11' -tok. 
Trimming round the coat . .. ag' -luk. 
Shirt (inner deer-skin gar-

ment) . . . . . . . . . . . . . . . . a.t-ti-yI. 
Trousers . . . . . . . . . . . . . . . . ka' -Uk. 
Gloves (with fingers) ...... ad-gui-ut. 
Boots . _ . . . . . . . . . . . . . . . . kam '-mi. 
Deer skin blanket. . . . . . . . . kaip' -puk. 

( 4) DWELLINGS, ETC. 

Camp or village . . . . . . . . . . ig-lo. 
Tent. . . . . . . . . . , . . . . . . . . to-pek. 
Fire ... ... .. .. . . .... . ... ok'-ka. 
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F lame . . . . . . . . . . . . . . . . . . ek-wa-la'. 
Smoke. . . . . . . . . . . . . . . . . . pu-yuk. 
Smoke .... . .. .. ....... . . i-hi-uk. 
Ashes.. . . . . . . . . . . . . . . . . . im-me-an-ni-ko. 
Cache . . . . . . . . . . . . . . . . . . pe-rul'-ya. 
Track. . . . . . . . . . . . . . . . . . . tu-mi. 
Iron . . . . . . . . . . . . . . . . . . . hii'wik. 
Copper or brass. . . . . . . . . . ka-nu'-huk. 
A sound. . . . . . . . . . . . . . . . na-ki-nim'-na. 
A blow . . . . . . . . . . . . . . . . a-nou'-yuk. 
Sight. . . . . . . . . . . . . . . . . . . tak-ku-yuk. 

(5) lMPL,EMEN'l'S. 

Bow 
Fishing spear . . . . . . . ... . 
Deer spear ...... . . .... . . . 
Head of deer spear.. . . . . . 
Handle of deer spear ..... . 
F ishing book. . . . . . . . . .. . 
F ishing line of sinew ....... . 
Stick on which line is wound 
F loat for fishing net . .... . . 
Knife ........ . ........ . 
Knife (small penknife) . ... . 
Snow knife . .... . . ..... . 
Pipe · ......... . .. . . . .. . . 
Pipe stem ... . .. .. ...... . 
Awl (for boring) ....... . . 
Needle ........ . ... . ..... . 

pid-jik' -i. 
kuk'-ki-wa. 
u-puk-to. 
u'-lu. 
i'-pu. 
kar'-i-o-kuk. 
i'-pi-ii.-tuk. 
u-led'-gut 
puk-tak'-kut. 
pi'-lout. 
o-kut' -tak. 
pan-ne'. 
pu-lu-yet'-ti. 
i'-po-ak. 
i-kai-tak'. 
mit-kut. 

Canoe (for one man). . . . . . kai'-ak. 
Wooden gunwale-piece of 

kaiak .. .. .......... . .. ap-pum'-mak. 
Double paddle . ...... . ... pou'-tik. 
Boat .. . ........ . ....... ii.'-mi-ak. 
Boat, large .. . ........... ii.-mi-ar'-yii.-ak. 
Boat, white man's.. . . . . . . . ka blu-nak-tho-ak. 
Sail . . . . . . . . . . . . . . . . . . . . tin-gin-er-ou-tuk. 
Sledge . . .. . ............. kam-od'-jik. 
Deer skin line. . . . . . . . . . . hi'-ni-ak. 
Plaited sinew line . . . . . . . . pil-er-ak. 
Thread . . . . . . . . . . . . . . . . . en-na-lu'-ka. 
P archment . . . . . . . . . . . . . . kai'-tin-ku-ni. 
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Cup .................... Im-mo-hii'-yak. 
Spoon(musk OX horn) ...... ou'-i-yu'-yak. 
Kettle. . . . . . . . . . . . . . . . . . ha-wik. 
Lid of kettle ..... . .. . .... o'-ku-ak. 

(6) FooD. 

Meat (of deer) . . . . . . . . . . . . u-yuk. 
Di-y meat . . . . . . . . . . . . . . . nip'-ku. 
Fat .. . .. .. ... . ......... tiin'-nuk. 
Boitid grain . .. .. ........ kat'-che-wulc. 

(7) COLOURS. 

Black or blue. . . . . . . . . . . . Ka-re-nek'-to. 
Red. . . . . . . . . . . . . . . . . . . . ou-pa-luk'-to. 
White . . . . . . . . . . . . . . . . . . ka-guk'-to. 

(8) NmmRALS. 

1 . . . . . . . . . . . . . . . . . . . . . a-tou'-i-ak. 
2 . . . . . . . . . . . . . . . . . . . . . mal'-rok. 
3 . .......... . ......... ping'-a-yii-ak. 
4 . . . . . . . . . . . . . . . . . . . . . hI-ta'-mut. 
5 . . . . . . . . . . . . . . . . . . . . . ted'-li-ma. 
6 .................... . ar'-wing-e-gik. 
7 ..... .. ........ . ..... mal'-ung-ik. 
8 . . . . . . . . . . . . . . . . . . . . . ping-a-hyii-ni-ik. 
9 . . . . . . . . . . . . . . . . . . . . . ku-ling-giil'-u-ak-tak. 

10 ....... ... ... . ... ... . koul'-yik. 
20 ....... .. .......... . . mal-ro-ad-gug'-gik. 
30 ....... . ..... . ....... ping-a-ho-ad-gu'-yik. 
40 ..................... hI-tam'-ad-gu'-yik. 
50 . . . . . . . . . . . . . . . . . . . . . ted'-le-mat-ad-gu'-yik. 
Half . . . . . . . . . . . . . . . . . . . nap' -puk. 

(9) DIVISIONS OF TIME. 

Day .. .... ... ....... . ... ii-bluL. 
Night . . . . . . . . . . . . . . . . . . ii-nu-ak. 
Sunrise .. . ............. he-kan-yek'-pok. 
Sunset . . . . . . . . . . . . . . . . . . he-kan-rek'-pok. 
N oon . . . . . . . . . . . . . . . . . . . ka-wa-tan-u-a-tl'-wok. 
-winter .. ..... . ... . . .... ii'-ki-ok. 
Spring . .. . .. .... . ...... . u-ping-ra'-ka. 
Summer . . . . . . . . . . . . . . . . ou'-i-a. 
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(10) ANDIALS. 

Reindeer ............... tuk'-tu. 
Buck (deer) ...... . ...... pung'-ni-uk. 
Doe. . . . . . . . . . . . . . . . . . . . no-ral'-lik. 
Buck (young). . . . . . . . . . . . nu-ka-tu' -ak. 
Fawn . . . . . . . . . . . . . . . . . no'-kak. 
Dog. . . . . . . . . . . . . . . . . . kaip'-mik. 
Fox (white) ....... . .... . ter-re-gu'-ne-ak. 
Musk ox. . . . . . . . . . . . . . . . u-ming-muk. 
Wolf ...... ...... ...... am-mar'-ro. 
'\Volverine .... . . . ........ kak'-wik. 
Crane (brown). . . . . . . . . . . nek'-to-al-li. 
Diver (red-throated) ... . .. pai'-uk. 
Duck . . . . . . . . . . . . . . . . . . . pu-lu-et'-u-ak. 
Goose . . . . . . . . . . . . . . . . . . ting-ni-ak. 
Gull .................... nou-yet'-yu-ak. 
Loon. . . . . . . . . . . . . . . . . . . kak'-kou. 
Merganser ......... . .... a-an'-yek. 
Ptarmigan .............. pe-ku-li'-a. 
Wavy .................. kang'-uk. 
Fish . . . . . . . . . . . . . . . . . . . ye-kal'-luk. 
Ling (Lota maculosa) ... . . tik-tal'-luk. 
Pike (Esox lucius). . . . . . . . hyu'-lik. 
Perch (7) . . . . . . . . . . . . . . . . hU-luk-pou'-i. 
Sucker . . . . . . . . . . . . . . . . . ant'-ni-ak. 
Lake trout . . . . . . . . . . . . . . icl1-chl6'- ra. 
Trout (7) (large fish). . . . . . . kek ' -ki-wi-ak' -to. 
Whitefish (7). . . . . . . . . . . . . an-ak'-luk. 
Black fly. . . . . . . . . . . . . . . . me-lu'-i-ak. 
Gad fly ................. a'-lung'-i-yu. 
Mosquito . . . . . . . . . . . . . . . kik-t6'-ri-ak. 
Spider .................. ni-ni '-yo. 

(11) PLANTS. 

Tree ...... . ........... . 
Shrub (small black spruce). 
Wood, fallen ............ . 
Wood, dry ............. . 

" " 
Willow ... ..... ..... ... . 

ne-pak'-tuk. 
kai' -uk-tuk. 
tip'-ya. 
tip'-i-a-luk. 
pal'-luk. 
ok'-pik. 
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Bearberry (Antostaphylos 
nva-m·,,i) ............ . . a-tung-gou'-lik. 

Labrador tea . . .......... nii-kar'-ro. 
Grass .................. I'-wL 
l\loss . . . . . . . . . . . . . . . . . . . o-a'-ril. 
Lichen (black hair-like) .... king-ou-yak. 

(12) GEOGRAPHIC TElnIS, ETC. 

North . . . . . . . . . . . . . . . . . . wak-nyek-tok. 
East. . . . . . . . . . . . . . . . . . . ka-nak-yek' -tok. 
South . . . . . . . . . . . . . . . . . . nig-yek'-tok. 
West .................. ping-ak-yek'-tok. 
River ............ _ . . . . . kog. 
Rapid river . ............ kog'-ni-ak. 
Rapid in river ............ kog-nik-'yil-ak. 
Mouth of river ........... kiL-tin'-i-a. 
Lake ... . ... ............ ka-man'-yuk. 
Small lake ............... ka-man-ou'-uk. 
Very small lake or pond ... te-her'-ok. 
Bay .................... kang'-ek-lilk. 
Shore .. . ................ hig'-gi-a. 
Point of land. . . . . . . . . . . . nii'-ilk. 
I sland .................. ka-gek'-tok. 
Portage. . . . . . . . . . . . . . . . . nap'-muk. 
Hill. . . . . . . . . . . . . . . . . . . . king'-a. 
Pointed hill with stone on it. ii-yar'-ra-hiig'-lilk. 
Stone placed on hill . . . . . . . in-nilk-kilk. 
Stone or rock. . . . . . . . . . . . il-yar'-ruk. 

(13) GEOGRAPHIC N AME8. 

Fort Churchill.. . . . . . . . . . . il-yar'-ri ig-lo. 
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Doobaunt Lake ........... til'-li-ma-lil'-gyii-a ka-rnan'-yi. 
Little Doobaunt Lake. . . . . tii'-li-ma-lil' gyii-et-na kiL-man'-yi. 
Big Lake.. . . . . . . . . . . . . . . ang-gi-ku'-ni lrn-man' -yi. 
Yath-kyed Lake .......... hi-co-li'-gyil-a ka-man'-yi . 
Child Lake . . ...... .. .... nii-tar'-a-wit ka-man'yi. 
Karuanuriak Lake .. .. . ... ka-man-yiir'-yu-ak. 
Kazan River .. ........... in'-nwi kog. 
Seal River ......... , . . . . . net-chil kog. 
Pallelluah . . . . . . . . . . . . . . . pal'-lel' -yil-a. 
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(J 4) SOCIAL 0RGANIZA'l'ION. 

An Eskimo. . . . . . . . . . . . . . In-nwi. 
Chief. . . . . . . . . . . . . . . . . . . I-hytt-mat'-tok. 
Trader ............ ...... I-hyt1-ma-ter'ok. 
White man. . . . . . . . . . . . . . kab-lii.-na. 

(15) KINSIIIP. 

Son . . . . . . . . . . . . . . . . . . . . Ir-ner'-ik. 
D<wghter ............. , . . . pa'-nik. 
Father ........... . ..... at-ta'-ta. 
Mother ....... .. ........ an-na'-na. 
Wife ................... nii.'-li-a. 
Sister . .. . .... . ......... ne'-yuk. 
Twins.. . . . . . . . . . . . . . . . . . nii.-kar'-a. 
Grandchild .............. ok-kO'-ga. 

(16) Trrn FrnMA:\!ENT. 

Cloud . . . . . . . . . . . . . . . . . . nii.-ii.'-ya. 
Sky .......... .... ...... al-la-kii.'-ni. 
Sun ...... .. ............ hI-ak-ken'-i-ak. 
l\Ioon . . . . . . . . . . . . . . . . . . yat-ke'. 
Stars . . . . . . . . . . . . . . . . . . . ii-bltt-ri-ak. 
Aurora... . . . . . . . . . . . . . . . ak'-ka. 
Hoar frost . . . . . . . . . . . . . . . ha-kii-ni. 
Snow. . . . . . . . . . . . . . . . . . . ap'-piit. 
Ice .................... hI'-ko. 
Rain . . . . . . . . . . . . . . . . . . . nI-pal'-lii.. 
Water ................ . . im'-mek. 
Tide .......... . ....... pit'-tak. 
Sea . . . . . . . . . . . . . . . . . . . . tar'-re-o. 
Wind .... . ..... .... .... an-nor'-re. 
Darkness ............... ta'-kii-ni. 

(17) PRONOUNS, ADJEC'l.'IVES, ADVERBS, ETC. 

I . . . . . . . . . . . . . . . . . . . . . . u-wung'-a. 
Thou . . . . . . . . . . . . . . . . . . ig'-hi. 
Small ". . . . . . . . . . . . . . . . . . rnik'-ki-kii.'-ni. 
Large . . . . . . . . . . . . . . . . . . ang'-gi-kii.-ni. 
Long . . . . . . . . . . . . . . . . . . ta'-ki-ku-ni. 
Short. . . . . . . . . . . . . . . . . . . na' -hi-kii-ni. 
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Narrow ........... . 
Broad ................. . 
Light ... .. . .. ..... ... .. . 
Heavy ................. . 
Near ............ .. .... . 
Far ................... . 
Flat .... .. ...... . ...... . 
Cold ................ . . . 

" 
Warm ................. . 
Hot (water) . . . . . . . . .... . 
Good .. .............. . . 
Bad ................... . 

ik' -ik-i-kii' -ni. 
i-kek'-to-kii.'-ni. 
ok'-e-kii.-ni. 
ok-u-mai'-i-kii.-ni. 
kan' -i-kii-ni. 
o-ma-hi-kii.'-ni. 
man'-i-ki:t'-ni. 
ik'-ki. 
ik'-ki-an-ni-kii.-ni. 
ik-ki-an-e' -kii.-ni. 
ii.1-na-kii.-ni. 
pi-chi-ak. 
pi-tou-i-kii.-ni. 

Lost. . . . . . . . . . . . . . . . . . . na-lii.n'-i-kii.-ni. 
Broken .......... . ..... . 
Departed .............. . 
That .. ..... .. ......... . 
Where . ................ . 
There ...... .. ....... . . . 
Where is it .... . ........ . 
On this side of. . . . . . . . .. . 
On that side of .......... . 
Today ................. . 
So ................. . .. . . 
There is none . ....... . . . . 
P lentiful ............... . 
Wanting (or no!) 

he-ko-met'-uk. 
oug'-luk-pok. 
terl-ba. 
na'-nL 
ma'-nL 

• I nan-nun -ne. 
mi-ka-ni. 
o-ma-ta'-ni. 
ii. -blii'-mi. 
ta-man-no. 
nouk. 
mai (in suffix). 
na'-ga (in suffix). 

(18) VERBS. 

To see . . ............... . 
To sleep ........ .. ..... . 
To portage ............. . 
To travel. .............. . 
To walk .. . ..... ....... . . 
To run ... ............. . 
To talk ..... . _ ...... ... . 
To drink ............... . 
To " 
To stoop and drink .. .. .. . . 
To dip up ............... . 
To eat ........ .... . .. . . . 
To grasp ..... .......... . 

tak'-ko. 
hi-nik-tiik. 
nap-muk-to. 
kak-mal'-to. 
pi-hii.k' -tuk. 
ak-pa'-to. 
ok-kak'-to. 
im-ma-kyii'-ya. 
im-mek'-to. 
hik-ki' -uk. 
kal-u-ing'-a. 
ner-ra'-yuk. 
te-hO-yuk. 
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To brush off the snow... . . . a-yek'-tok. 
To sneeze. . . . . . . . . . . . . . . . ta-ri-uk-to-kii.-ni. 
To cry . . . . . . . . . . . . . . . . . . il-1 uk' -ku-ni. 
To laugh .............. .. kap-ma-tuk'-to. 
To be pleased . . . . . . . . . . . . kou-gak-to. 
To be displeased . . . . . . . . . . an-nu-ku-ni. 
To write. . . . . . . . . . . . . . . . ik-ke-rok'-to. 
To cook ................. i-re'-yuk. 
To cut. . . . . . . . . . . . . . . . . . ki-lek'-tok. 
To plane (wood). . . . . . . . . . ha-ner-a-rnik. 
To saw. . . . . . . . . . . . . . . . . u -lut. 
To splash.. . . . . . . . . . . . . . . mal'-lo. 
To squeak. . . . . . . . . . . . . . . ni'-ko-lak-to. 
It is raining. . . . . . . . . . . . . ni-pal'-i-kii.-ni. 
It is snowing . . . . . . . . . . . . kan-yi-ku-ni. 
It is stormy (on the water). at-kon-i-ku-ni. 
It is lost . . . . . . . . . . . . . . . . nou-gim-na. 
It smells nice. . . . . . . . . . . . ma-ma-ku-ni. 
It smells unpleasant ...... ma-mai'-i-ku-ni. 
I do not know ... .. ... .... a-mi'-a-buk. 
Arise! . . . . . . . . . . . . . . . . . . to-pal-yer' -ik. 
Go! ... . ......... .. ..... un-gak-wok'-to. 
Come! .......... . ....... kai'-uk. 

(19) NEW WORDS. 

Handkerchief ............ kon-ji-hi-ne'-rii.t. 
Muffler ................. tap'-pi. 
Paper . . . . . . . . . . . . . . . . . al-Ii-le' -uk. 
Buttons.. . . . . . . . . . . . . . . . han-ner'-i-ak. 
Tobacco.. . . . . . . . . . . . . . . . tip'-le-te'-rii.t. 
Rifle . . . . . . . . . . . . . . . . . . . am-me-hii.-ek-ta-yii.'-yuk. 
Gun (single barrelled) ..... kai-ii.k-te-to. 

" (double " ) ..... mal-rol'-yi. 
Gunpowder. . . . . . . . . . . . . . ar'-yet. 
Gun caps .... . . . . . . . . . . . . . ik'-ni-uk. 
Bullet .. . ..... . ......... kar'-i-ok . 
Biscuit .. . . . . . . . . . . . . . . . . nek-lii.-uk. 
Bottle . . . . . . . . . . . . . . . . . . ki-li-an-a'-kut. 
Fork.. . . . . . . . . . . . . . . . . . . . ni-o-gi-tik. 
Plate . . . . . . . . . . . . . . . . . . . pa-wu-tuk. 
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APPENDIX III. 

PLAN'I'S (EXCLUSIVE OF ALG1"E AND FUNGI). 

Collected by J. W. Ti11'relt, C.E., D.L.S. 

In 1893, along the line of route between Lake Athabasca and the 
west coast of Hudson Bay, and in 1885 at Ashe Inlet, on the north 
shore of Hudson Straits; with which is incorporated a sma.11 collection 
made by Miss Marjorie Lofthouse at Fort Churchill. 

The Rpecies collected from the Barren Lands are rnarke ;d B those 
from the forested country south of the Barren Lands, or in isolated 
groves of timber on the hanks of the river, north of the general limit 
of the forest, are marked TV. Any species collected both from the 
Woods and from the Bltrren Lands are marked W.B., or B. TV., accord
ing to whether they are woodland species extending into the Barren 
Lands, or Arctic species extending south into the forest. 

Determined by Professor John Macoun, M.A. 

I. RANUNCULACE1E. 

1. Anemone patens, L., var. Ni<tta/liana, Gray. - W. 
Fort Cbippewyan, Lake Athaba8ca, J"une 19. 

2. Anemone parvijiora, ::\1ichx.-W.B. 
:~forth shore of Lake Athabasca. Limestone Island in Nicholson Lake, and 

the west shore of Hudson Bay at Irort Churchill. 
3. Anemone Richm·dsonii, Ilook. - W. 

Telzoa River, just below Daly Lake. 
4. Anernone multijida, Poir.- W. 

\Voodcock Portage, on Stone River. 
5. Ranuncu/us a.ffenis, R. Br.-B. 

Barlow L ake, TelzoaRiver. T elzoaRiver, between Schultz and Baker lakes. 
Sonth shore of Chesterfield Inlet, near its mouth. Fort Churchill. 

6. Ranunculns Lapponirus, L.-B. 
\Vest shore of Doobaunt Lake, near the mouth of Telzoa River. 

7. Ranunculits hyperboreus, Rottb.- W. 
T elzoa River, just below Daly Lake. 

II. PAPAVERACE1E. 

8. Papavc1· nudioaule, L.-B. 
T elzoa River, between Schultz and Baker lakes. 'rhis species was also 

collected at Ashe Inlet, on the north 8hore of Hudson Straits, in 1885. 

III. FUMARIACElE. 

9. Co1·ydalis glcmca, Pursh.- W. 
North-west a.nd north shores of Lake Athabasca. E sker near the Narrows 

of Daly Lake. 
10. Coryclalis aurea, \Villd.- W. 

Rocky Island, on the north side of Lake Athabaoca, west of Fond du L ac. 
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IV. ORUCIFERlE. 

11. Cardamine pratensis, L., var. angustifolia.-B. 
Island near the centre of Boyd Lake. Limestone Island in Nicholson L ake. 

Fort Churchill. 
12. Ambis lynita, L.- W. 

North shore of Lake Athabasca. 
13. Ambis humijusci, var. pu/Jescens, \Vat.-W. 

North-west angle of Lake Athabasca. Esker ,,ear the Narrows of Daly Lake. 
This species had not previously he•m found west of Hudson Bay. 

14. Barbarea v11.lgcl1·is, R. Br.-W. 
Cracking Stone Point, north shore of Lake Athabasca. Red IIill, on the 

west shore of Hinde Lake. 
15. Si.•ymbrium huniile, C. A. Meyer.-W. 

Fort Chippewyan, Lake Athabasca. 
16. Cci1·ilmnine digitata, Rich .-B. 

Loudon Rapids, above l!'orks of Telzoa River. Mouth of Chesterfield Inlet. 
Not found elsewhere since it was collected by Sir .J olm Richardson near the 
mouth of the Coppermine River. 

17. Drabci hi1·tci, L.-B. 
Limestone Island, Nicholson Lake. Loudon Rapid, above the Forks of 

Telzoa River. Al8o at Ashe Inl~t, ou the north shore of Hudson Strait. 
18. Draba inccina, L.-B. 

Loudon Rapid, above the l!'orks of Telzoa River. l!'ort Churchill, on the 
west coast of Hudson Bay. 

19. Drabci nemornsa, L., var. leiocm·pci, Lindb.-W. 
Fond du Lac, Lake Athabasca. 

20. Dmbci stcllata, Jacq.-B. 
North-west shore of Doobaunt Lake. 

21. Cochlearia o.f!icinalis, L. -B. 
Mouth of Chesterfield Inlet. 

22. Eutrerna Edll'm·dsii, R. Br.- B . 
North-west shore of Doobaunt Lake. 

23. Nastur·tfompalustre, D.C. JV. 
Fond du Lac, Lake Athabasca. 

V. VIOLACElE. 

24. Violci palust1·is, L.-W. 
East and north slwr~s of Carey Lake. These are the most northern localities 

in Canada where thi" 8pc•cie8 has been found. 
25. Viola canina, L., var. sy/t'''stris, Regel.--W. 

Fond du Lac, Lake Athabasca. South end of Daly L ake. 

VI. CARYOPHYLLACElE. 

26. Silene acciulis, L.-B. 
DoolJaunt Lake, west shore. Korth end of Wharton Lake. Aleo at Ashe 

Inlet on Hudson Straits. 
27. Lychnis cipetcila, L.-B. 

Mouth of Chesterfield Inlet. 
28. Lychriis a.f!inis, Vahl.-B. 

Doobaunt L ake, north-west ~bore. 
29. Arenm·ici late1·(tlom, L. - W. 

Near the south end of Daly Lake. 
30. Arena1·ia peploides, L.-B. 

Ashe Inlet, on the north side of Hudson Straits. 
31. Stellm·ia lon[Jipes, Goldie.-B. W. 

Barlow Lake. Carey Lake. Wharton Lake. Doobaunt Lake, west shore. 
Loudon Rapids, above the Forks of TelzoaRiver. Fort Churchill. 
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32. Steluiria longipes, Goldie, var lceta, Wats. 
Barlow Lake and Limest<•ne Island in Nicholson Lake.-B. 

33. Stellaria borealis, Bigel.-W. 
R ed Hill , on the west shore of Hinde Lake. 

34. Cemstiuin alpinU?n, L. -B. 
Limestone Island in Nicholson Lake. \Vharton Lake. Loudon R apids, 

above the Forks of Telzoa River. Telzoa River, between Schultz and 
Baker lakes. Mouth of Chesterfield Inlet. Fort Churchill. Ashe Inlet, 
on the north side of Hudson Straits. 

VII. GERANIACEAJ;. 

35. Geraniiim Carolinian um, L.- W. 
North shore of Lake Athabasca, a short distance west of Fond du Lac. 

VIII. SAPINDACEM. 

36. A cer spicat1mi, Lam.- TV. 
Fort Chippewyan, Lake Athabasca. This is the most northerly locality in 

Canada from which this species has been recorded . 

IX. L EGUMINOSM. 

37. Astrcigabus alpinus, L.-W. 
North shore of L1tlrn Athabasca at Fond du Lac, and near Big Fowl Island. 

Esker near the Narrows of DtLly Lake. 
38. Spiesia (Oxytropis) Belli, Britt.-B. 

L oudon Rapids, above the Forks of Telzoa River. M outh of Chesterfield 
Inlet. 

The only other locality from which this species has been collected is Digges 
I sland, Hudson Bay, where it was found by Dr. Bell in 1884. It was 
described by J\.Ir. Britton in 1894 from the specimens collected at the 
second and third of the above localities. 

39. Oxytropis campest1·is, L., var. cmrulea, Koch.-B. 
Ashe Inlet, on the north shore of Hudson Straits. 

40. Oxytropis leucanthci, Pers.-B. 
Telzoa River, between Schultz and Baker lakes. Mouth of Chesterfield 

Inlet. :Fort Churchi ll. 
41. Hedysarum bo1·eale, Nutt.-B. 

L oudon Rapids, above the l<'orks of T elzoa River. 
42. Herlysarum !J:fookenzii, Richard, L.-B. W. 

Fort Churchill. Ashe Inlet, on the north side of Hudson Straits. 

X. ROSACEM. 

43. P?'unus P ennsylvanica, L.- TV. 
North-west angle of Lake Athabasca. Esker near Narrows of Daly Lake. 

44. Rubus chaMcenw1·us, L .- W. B. 
Fort Churchill. Common in swampy places from L ake Athabasca north

ward to the edge of the woods. Grove on the north shore of Carey Lake, 
and at Loudon .Rapids, near the Forks of Telzoa R iver. It was also found 
at Ashe Inlet, on the north side of Hudson Straits. 

45. Rubus articus, L., var. 01·andiflorus, L edeb.- W. 
North shore of L ake Athabasca. Harlow Lake. North shore of Carey Lake. 

Fort Churchill. 
46. Ri<bus st1·igosus, Michx.-W . 

Banks of Stone River. In an isolated grove of white spruce on the north 
shore of Carey Lake. This would seem to have been an isohited locality, 
at some considerable distance north of its general northern limit. 
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47. Drycis integrifolici, Vahl. - B. 
Carey Lake. Limestone Island in Nicholson Lake. "\Vest shore of Doobaunt 

Lake. Loudon Rapids above the Forks of T elzoa River. Fort Churchill. 
A' he Inlet on the north shure of Hudson Straits. 

48. Fragana Canadensis, :1.Iichx.- TV. 
North shore of Lake Athabasca and 'Voodcock Portage on Stone R iver. 
This species, which has usually been confounded with F. VirginicinaJ.. was 

also collected in the same year by Miss Taylor at Fort Smith on ;:;Jave 
River. 

49. Potentillci Norvegica, L.-W. 
Woodcock Portage, on Stone River. Red Hill, on the west shore of Hinde 

Lake. 
50. Potentilla nivefl, L.-B. 

Telzoa R iver, between Schultz and Baker lakes. }[outh of Chesterfield 
Inlet. Fort Churchill . 

51. Potentilla palust1·i8, Scop. - W. 
Stony flats on the banks of Telzua River, just below Daly Lake. 

52. P i,tentillci f1·uticosa, L.-W. 
North shore of Lake Athabasca, a little distance west of Fond du Lac. 

53. Pot<'ntilla nctiui, Willd.-B. 
Shore of llurlson Bay, north of :Marble Island. Ashe Inlet, on the north 

shore of Hudson Straits. 
54. Potentilla t?·identatci, Bolander.- W. 

\Voodcock Portage, Stone River. 
55. Amelcinchicr a/n1folia, Nutt.-W. 

North-west angle, Lake Athabasca. 

XL SAXIFRAGACE.tE. 

5G. Saxif1«tga opposit1jolia, L.-B. 
Telzoa River, between Schultz and Baker lakes. :Mouth of Chesterfield 

Inlet. Ashe Inlet, on the north shore of Hudson Straits. 
57. Sa:cif1·a9a ccespitosa, L.-B. 

Telzoa River, between Schultz and Baker lakes. }fouth of Chesterfield 
Inlet. Ashf' Inlet. 

58. Saxij1·aga rivularis, L.-B. 
Loudon Rapids, above the Forks of Telzoa Ri vcr. Ashe Inlet. 

50. Saxifrngn ce1·mui, 1 .. -B. 
North-west shore of Doobaunt Lake. Loudon Rapids, above the Forks of 

Telzoa R iver. Telzoa River, between Schultz and Baker lakes. ::1-Iouth of 
<:J lwste rfi~ld Inlet. Fort Churchill. 

GO. Saxif1«iga nivalis, L .- B. 
:Yionth of Chesterfield Inlet. 

6 l. Scixifm{!n hieracifolin, Walclst and Ki t .- B. 
Nort h shore of Doobaunt Lake. 

G2. Srtxifmgci punctata, L.- B. 
North-west shore of Dool>aunt L ake. 
T his species had not previously been recJrded east of the Rocky l\Iountains. 

63. Saxifragci H irculus, L .- B . 
North -west shore of Doobaun t L ake. 

64. Saxifmga t?-icuspidr1ta, R etz - B. W. 
F ort Ohippewyan, L ake Athabasca. Nor th shore of Carey Lake. Wharton 

L ake. Loudon Ra pids, above the F orks of Telzoa River . M outh of 
Chesterfield Inlet. A she Inlet. 

65. CMysosplenium cilternifolium, L.-B. 
L imestone I sland , N icholson L ake. 

66. Pa1·nassi<i K otzebuei, Cham. and Sehl. - W. 
South encl of D aly L ake. 
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67. Parnassia palust1·is, L. - · W. 
Fort Churchill. 

68. Ribes oxyacanthoides, L.-W. 
North shore of Lake Atbabasca, near Fond du Lac. 

G!J. Ribes rubrum, L.-W. 
Fort Chippewyan, Lake Atbn.basca. 

10. Ribes Hudsonianum, Richards.-"\V. 
Fort Chippewyan, Lake Athabasca. 

71. Ribes prostrcit1'm, L'Her.- W. 
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North shore of Lake Athabasca. Esker nertr the Narrows of Drtly Lake. 
East and north shores of Carey Lake. 

XII. HALOR.AGEE. 

72. Hippuris vulgaris, L.-B. 
Mouth of Chesterfield Inlet. 

73. Hippw·is rnaritima, L.-B. W. 
Red Hill, on the shore of Hinde Lake. Mouth of Chesterfield Inlet. 

XIII. ONAGRACEE. 

74. Epilobium angustlfolium, L.-W. B. 
Eoker nem· the Narrows of Daly L[l.ke. Ashe Inlet, Hudson Straits. 
These loc[l,\ities probably m[l.rk the northern rango of ibis species. 

75. Epilobium latifolium, L.-B. 
West shore of Doobaunt Lake. Loudon Rapids [l,bo\'8 the Forks of Telzoa 

River, where the flowers were just ap[Jertring on Aug. 25. Fort Churchill. 
Ashe Inlet. 

76. Epilobium lineare, Gray.-B. 
Red Hill, on the shore of Hinde Lake. Mouth of Chesterfield Inlet. 

XIV. CORNACEAJ;. 

77. Cornus Canadensis, L.-W. 
North shore of Lake Athabasca. South end of Daly Lake. 

XV. CAPRil!'OLIACEE. 

78. Viburnum pauciflorum, Pylaie.-W. 
North shore of Lake Athabasca. Esker near the Narrows of Daly Lake. 

9. Linnre L bore 1/i.~, Gron?v.-W. 
Elizabeth Rrtpids, Stone River. Esker near the Narrows of Daly L ak 

North shore of Carey Lake. Fort Churchill. 

XVI. RUBIACEE. 

80. Galium trifiduni, L. - W. 
Red Hill, on the shore of Hinde Lake. 

XVII. COMPOSITE. 

81. Erigeron uniflorus, L .-B. 
Loudon Rapids, above the Forks of 'l'elzoaRiver. 

82. E1·igeron eriocephctlus, J. Vahl.-B. 
North end of Wharton L<d<e. 

83. Antcnmarici alpina, Grertn.-B. 
West shore of Doobatmt Lake. 

84. Achillceu millefolinm, L., var. nigi·escens, L.-W.B. 
Woodcock portage, Stone River. Fort Churchill. Asho Inlet 
14 
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85. Matricaria inodora, L., var. nana, Hook. - W. 
Fort Churchill. 

86. Artemisia borealis, Pall., var. Wo1·mskioldii, Bess.-B. W. 
TAlzoa River, just below Daly L ake, and east encl of Aberdeen Lake. 

87. Petctsites palmata, Gray.-W. 
Fond du Lac, Lake Athabasca. 

88. Petasites sagittata, Gray--B. 
Limestone Island, Nicholson Lake. Ashe lulet, Hudson Straits. 

89. Arnica alpina, Olin.- B. W. 
North shore of Lake Athabasca. Esker near Narrows of Daly Lake. vVest 

shore of Doobaunt Lake. Loudon Rapids, above the Forks of Telzoa 
River. Fort Churchill. Ashe Inlet. 

90. Senecio palustris, Hook., var. CO•l,(Jesta, Hook.-B. 
West shore of Doobaunt Lake. Fort Churchill. Ashe Inlet. 

91. Senecio aureus, L., var. bor-ealis, Tor. and Gr.-B. 
Limestone Island in Nicholson Lake. 

92. Senecio au1·eus, L ., var. balsamitce, Tor. and Gr.-W. 
Fort Churchill. 

93. Sausssurea alpilna, Hook. - B. 
North end of Wharton Lake. 

94. Taraxacum officinale, Weber, var. a/pinum, Koch.-B. 
Loudon Rapids, above the Forks of Telzoa River. Mouth of Chesterfield 

Inlet. Fort Churchill. 

XVIII CAMPAKU LACBiE. 

95. Campanula uniflora, L.-B. 
Loudon Rapids, above the Forks of Tdzoa River. 

XIX V ACOINTACE.lE. 

96. Vaccinium Canadense, Kalin.-W. 
South end of Daly Lake. 

97. Vaccinium uliginos1im, L.-W.B. 
North shore of Lake Athabasca. Telzoa River, just below Daly Lake. 

Carey Lake. Doobaunt Lake. Loudon Rapid, above Forks of Telzoa 
River. Fort Churchill. 

98. Vaccinium Vitis-Idcea, L.-Yf .JJ. 
North shore of Lake Athabasca. Daly Lake. Doobaunt Lake. Loudon 

Rapids, above the Forks of Telzoa River. Fort Churchill. 
While both this and the preceding species extend for a considerable distance 

into the Barren Lands, the bushes are small >'ncl bear very little fruit. 
99. Oxycoccus vulgaris, Pursh. - W. 

Esker near the middle of Daly Lake, and stony banks of Telzoa River just 
below the lake. 

XX. ERIOACE.lE. 

100. Arctostaphylos alpina, Spreng.-B. W. 
Island near the middle of Boyd Lake. Telzoa River, between Schultz and 

Baker fakes. Mouth of Chesterfield Inlet. Fort Churchill. Ashe Inlet, 
Hudson Straits. 

(In 1894 the most southern locality at which this species was observed was on 
the hill south of Kasba Lake. In 1896 it was seen in the swamp at Cross 
Portage, north of Seepiwisk Lake, Nelson R iver. - J .B.T.) 

101. Arctostaphylos Uva-ursi, Spreng.- W. 
North to the edge of Barren Lands. 

102. Cassandra. calyculata, Don. - W. 
North-west shore, Lake Ath'1.basca. South encl of Selwyn Lake. 
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103. Cassiope tetragona, Don.-B. 
Shores of Doobaunt Lake. Telzoa River, between Schultz and Baker lakes. 

Mouth of Chesterfield Inlet. This is one of the plants most commonly 
used for fuel by those travelling in the Barren Lands. 

104. Andromeda polifolia, L.-W.B. 
North shore of Athabasca Lake. South end of Selwyn Lake. Esker near 

the middle of Daly Lake. West shore of Doobaunt Lake. Fort Churchill. 
105. Loiseleu1·ia procmnbens, Desv.-B. 

Boyd Lake. 
106. B1·yanthus taxifolius, Gray.-B. 

Loudon Rapids, above Forks of Telzoa River. 
107. Kalmia glauca. Ait. - W. 

Fond du l:.tc, Lake Athabasca. .Esker near middle of Daly Lake. 
108. Leduin latifolium, Ait. -· W. 

North shore of Lake Athabasca. Daly Lake. Farther north it is replaced 
by the next following species. 

lO!J. Ledmn palustre, L .-B. W. 
South encl of Daly Lake. Carey Lake. Shores of Doobaunt Lake. Whar

ton Lake. Loudon Rapids, above Forks of Telzoa River. Mouth of 
Chesterfield Inlet. Fort Churchill. 

110. Rhodend1·on Lappo riicum, WabJ.-B. 
Limestone Island, Nicholson Lake. Shores of Doobaunt Lake. Fort 

Churchill. 
111. Py1·ola minO?', L . - W. 

Red Hill, on the shore of Hinde Lake. 
112. Pyrola secundl.t, L., var. pmnila, Gray.-W.B. 

North shore of Carey Lake. Loudon Ra.pids, above the Forks of Telzoa 
River. This is the most northern point at which this species was observed. 

113. Pyrola 1·otundifolia, L., var. pumila, Hook.-B. W. 
North shore of Lake Athabasca. Carey Lake. \Vharton Lake. Loudon 

Rapids on Telzoa River. l~ort Churchill. Ashe Inlet. 

XXl. PLUMBAGINACE.AJ;. 

114. Armeria vulgciris, \Villd.-B. 
\Vest shore of Doobaunt Lake. Loudon Rapids above the Forks of Telwa 

River. Mouth of Chesterfield Inlet. 

XXII. PRIMULACE.AJ;. 

115. P1·imula Mistassinica, Michx.- W. 
North shore of Lako Athabasca. Fort Churchill. 

116. Trientalis Americana, l:'ursh.-W. 
Elizabeth Falls, Stone River. 

_,ndrosace septentrionalis, L.-W. 
Fort Churchill. 

XXIII. GENTIANACE.AJ;. 

118. !lfenyanthes t1·ifoliata, L.-W. 
Woodcock Portage, Stone River. 

XXIV. HYDROPHYLLACE.AJ;. 

119. Phacelia Franklinii, Gray.- W. 
North shore of Lake Athabasca. \Voodcock Portage on Stone River. 
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XXV. SCROPHULARIACElE. 

120. Castilleia pallida, Kunth.-B. 
Limestone I sland in Nicholson Lake. Shore of Doobaunt Lake. Loudon 

Rapids, above the l?orks of Telzoa Rirnr. 
121. Pedicularis Lapponica, L.-B. 

Mouth of Chesterfield Inlet. Ashe Inlet, on Hudson Straits. 
122. Pedicularis cuphmsioicles, Stephan.-B. W. 

Esher near the middle of Daly Lake. North shore of Carey Lake. Loudon 
Rapids, above the Forks of Telzoa River. Fort Churchill. 

123. Pedicularis hirsuta, L.-B. 
Limestone Island in Nicholson Lake. West shore of Doobannt Lake. 

Loudon Rapids. 
124. Ped-icularis jlammeci.-B. 

Limestone Island in Nicholson Lake. 
125. Peclicularis capitata, Adams.-B. 

East shore of Carey Lake. 
126. Bartsia alpina, L.-W. 

Fort Churchill. 

XXVI. LENTIBULARIACElE. 

127. Pinguicula villosa, L.-W. 
Daly Lake. Boyd Lake. 

128. Pinguiculct vulgaris, L.-W. 
Carey Lake. Fort Churchill. 

XXVII. POLYGONACElE. 

129. Polygonum viviparum, L.-B. 
Limestone Ishnd in Nicholson Lake. \Vest shoro of Doobaunt Lakr. Loudon 

Rapids, above the Forks of Telzoa River. 
These are among the most northern localities at which these species has been 

found in Canada. 
130. Oxyria digyna, Campdera.-B. 

Mouth of Chesterfield Inlet. 
Ashe Inlet on the north shore of Hudson Straits. 

XXVIII. l\IYRICACE.tE. 

131. My1·ica Gale, L.-W. 
North-west angle of Lake Athabasca. 

XXIX. CUPULIFER.lE. 

132. Betula papyri/era, l\Iichx.-W. 
North shore of Lake Athabasca. 
Daly Lake. 
The Indians make their canoes from the bark of this tree. Trees sufficiently 

large for canoes WPre seen as far north as the north Pnd of Selwyn Lake, 
and the northern bend of Cochrane River. From these places northward 
it gradually decreases in size, until it disappears at about the northern 
limit of the forest. - ,J. B. T . 

133. Betula pumila, L. 
Red Hill on the west shore ot Hinde Lake. 
Boyd Lake. 

134. Betula glandulosa, Michx. 
Daly Lake. 
Loudon Rapids, above the Forks of Telzoa River. 
Doobaunt River, between Schultz 'md Baker lakes. 
Fairly common, as a small shrub on the Barren Lands as far north as Fer

guson River.-J.B.T. 
135. Alnus vfridis, DC.-- W. 

Carey Lake. Quartzite Lake, on Ferguson River. 
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XXX SALICACEJE. 

136. &tlix petiola1·is, Smith.- W. 
North-west shore, Lake Athabasca. 

137. Salix desertorum, Rieb.- W. 
North shore of Lake Athalmsca. 

138. Sfllix B1·ownii, Bebb.-W.B. 
North shore of La.ke Athabasca. 
North-west shore of Doobaunt Lake. 
Ashe Inlet, Hudson Straits. 

139. Salix Richa1·dsonii, Hook.-B. 
Mouth of Chesterfield Inlet. 
Not previously recorded from the vicinity of Hudson Bay. 

140. Salix 1·eticidata, L.-B. 
Limestone Island in Nicholson Lake. 
Loudon R[tpids, above the Forks of Telzoa River. 

141. Salix herbacea, L.-W.B. 
Esker near the mici.dle of Daly Lake. 
Mouth of Chestertield Inlet. 
Ashe Inlet, on the north side of Hudoon Straits. 

142. Salix rostrcita, Rich.-W. 
North shore of Lake Athabasca. 
Elizabeth Raµids, Stone River. 

143. Salix speciosa, Hook and Arn.-B. 
Mouth of Chesterfield Inlet. 

144. Salix glaHca, L., var. villosa, And .-B. 
Doobaunt River, between Schultz and Baker bkes. 

145. Salix phyllicifolia, L .- B. 
Shore of Doobaunt Lake. 
Doobn,unt River, between ~chultz and Baker lake$. 
Mouth of Chesterfield Inlet. 

146. Salix balsarnifera, Ba,rratt.- W. 
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W est shore of Daly Lake. 
This species was not before known to occur north of the Saskatchewan 

River. 
147. Populits balsamifem, L .-W. 

North shore of Lake Athabascii. 
L imbs, believed to be of this species, were found lying on the sand at the 

Forks of the Telzoa River, having drifted down the \Vest Branch to t hat 
place. 

148. Popu/us tre>nHloides, Michx. - W. 
North shore of Lake Athabasca. 
Esker near the narrow8 of Daly Lake. 
The latter locality is the northern limit of the tree in this longitude. On the 

head waters of the Thlewiaza River it was found to range as far north as 
an Esker in latitude G0°. A few small trees were also observ.:d on the 
raised beaches near Fort Chnrchill.-J.B.T. 

XXXI. EMPETRACEJE. 

149. Empetrum nig,.wn, L .-W.B. 
Daly Lake. 
Hinde Lake. 
Carey Lake. 
Loudon Rapids on Dooba.unt River. 
Mouth of Chesterfield Inlet. 
Ashe Inlet on Hudson Straits. 
Very little fruit was found on the bushes north of the edge of the Barren 

Lands. 
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XXXII. CONIFERAJ;. 

150. Jwniperus communis, L. - TJT. 
Fort Chippewyan, Lake Athabasca. 
Esker near the middle of Daly Lake. 
North shore of Carey Lake. 

155. J uniperus Sctbina, L., var. procumbens, Pursh.--W. 
Fort Chippewyan, Lako Athabasca. 

152. Pinus Bwnksiana, Lambert. -W. 
On dry sandy or rocky slopes as far north as the north end of Selwyn (and 

Theitaga) lakes. 
153. Picea nigm, Link.- W.B. 

North shore of Lake Athabn.sca. 
Telzoa River, just below Daly Lake. 
'!'his species occurs iu scattered grooves down the Telzoa River to Doobaunt 

L ake (and down the Kazan River to Angikuni Lake, while one isoln.ted 
grove was seen on a sandy flat not far above Y ath-kyed Lake). On the 
shore of Hudson Bay it reaches its northern limit at the mouth of Nelson 
River. '!'he most northern examples are spreading shrubs, in the middle 
of which may be a small upright stem four or five feet bigh.-J.B.T. 

154. Picea alba, Link.-W.B. 
North shore of Lake Athabasca. 
The sandy eskers near Hinde and Boyd lakes were thinly covered with fine 

large trees of this species. Groves of large trees were also growing on the 
wet, but well drained, flats or slopes beside the Telzoa River down to 
withiu a short distance of Doobaunt Lake. Many large drifted trunks 
were also found at the Forks below this lake. On the Kazan River this 
species wa" not noticed north of Ennadai L ake. Its northern limit on the 
shore of Hudson Bay is at Little Seal River, north of Fort Churchill, 
where it replaces the preceding species in the wet swamps near the shore. 
J .B.'l'. 

155. Larix Americwna, Michx.-W.B. 
T Plzoa River, as far north as Doobaunt Lake. 
Kazan River, as far north as the <(rove of Black Spruce above Yath-kyed 

Ln,ke, it being the larger tree of the two. 
On the shore of Hudson Bay as far north as the mouth of Little Seal River, 

associated with white spruce.-,J.B.T. 

XXXIII. LILIACEAJ;. 

156. Smilacinct trifolia, Desf.-W. 
E sker near middle of Daly Lake. 

157. Jl,faianthemum Canadense, Desf. - W. 
North shore of Lake Atbabasca. 

158. Allimn Schamopmsurn, L . - TfT. 
North shore of Lake AthabMca. 

159. Tojieldia boreal!s, Wahl. -- W.B. 
Barlow Lake. 
Loudon Rapids, above the Forks of Telzoa River. 
Fort Churchill. 

XXXIV. ORCHIDACEAJ;. 

160. Orchis rotwndifolia, Pursb.- W. 
Fort Churchill. 

XXXV. JUNCACE.lE. 

161. Luzula spadicea, D.C., var. 'Ynelcinoca1·pci, 1\Ieyer.-B. 
Island near the middle of Boyd Lake. 

162. Luznla campestris, Desv.- B. 
Island near the middle of Boyd La,ke. 

163. Luzula campestris, Desv., var. vulgaris, Hook. - B. 
West shore of Doobaunt Lake. 
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XXXVI. CYPERACEAJ;. 

164. Sci1·pus ccespitosus, L.-B. 
Island near the m iddle of Boyd L ake. 

L65. Eriopho•·um polystachyon, L.-W.B. 
\Vest shore of Hinde Lake. 
I sland near the middle of Boyd Lake. 
Limestone Island in Nicholson Lake. 
West shore of Doobaunt Lake. 
Ashe Inlet on Hudson Straits. 

1G6. Eriophorurn vaginatwm, L.- W .B. 
Esker near the middle of Daly Lake. 

1G7. E?·iophorurn capitatnrn, Host.-B. 
Ashe Inlet, on Hudson Straits. 

168. Carex mriflora, Smith.-B. 
Loudon Rapids, above the Forks of Telzoa RivN. 

169. Canx canescens, L., var. alpicola, \Vahl. - W. 
Telzoa River, just below Daly Ltike. 
Boyd Lake. 

170. Cc,,·ex misandm, R. Br.-W.B. 
\Vest shore of Hinde Lake. 
Mouth of Chesterfield Inlet. 

171. Carex aquatilis. Wahl. -- W. 
\Vest shore of Hinde L ake. 

172. Carcx vulgaris, Fries., var. hyperboi·ea, Hoott.- lV. 
Daly Lake. Hinde Lake. 
Boyd Lake. 

173. Carex Magellanica, Lam.- W. 
Esker near the middle of Daly Lake. 

174. Oarex saxatilis, L. - W. 
Hinde L ake. Barlow Ltike. 

175. Ca1·ex rotnndata, Wahl.-B. 
Mouth of Chesterfield Inlet. 

XXXVII. GRA"M:INEAJ;. 

l/G. Hierochloa alpilna, R. & S.-B. 
West shore of Doobaunt Lake. 
Loudon Rapids above tlrn Forks of Telzoa RiYer. 
Mouth of Chesterfield Inlet. 

177. Antag1·ostis latifolia, Griseb.- W.B. 
W est shore of Hinde L1tke. 
Loudon Rapids, above the Forks of Telzoa River. 

178. Arctophila Laestadii, Rupt.- W. 
West shore of Hinde Lake. 

179. Elyrnus arenarius, L.-W. 
Black Lake on Stone River. 

180. Elymus rnoUis, Trin.-B. 
Doobaunt River, between Schultz and Baker lakes. 
Mouth of Chesterfield Inlet. 

181. Calamag1·ostis Langsdor.ffii, Kunth.- W . 
Black Lake on Stone River. 
Esker near the middle of Daly Lake. 
Telzoa Hivor just below Daly Lake. 

182. Cal<mwyrostis Cmuidensis, Hook. - B. 
Limestone Island in Nicholson Lake. 

183. Poa alpina, L.-B. 
Loudon Rapids, above the Forks of Telzoa R iver. 
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184. Paa ang11stata, R . Br.-B. 
Boyd Lake. 

185. Paa cenisia, All.-B. 
Limestone Island in Nicholson Lnke. 
London Rapids, above the ]forks of Telzmt River. 

186. T1'isetum suuspicatuin, Beauv.-W. 
Esker near the middle of Daly Lake. 

XXXVIII. EQUISETACEJE. 

187. Equisetwm sylvaticum, L .- W. 
Esker near the middle of Daly Lake. 

XL. FILICES. 

188. Polypodium 1•ulgare, L.-W. 
North shore of Lake Athabasca. 

189. Phegopteris D1·yopte1·is, Fee.-B. 
I sland near the middle of Boyd Lake. 

190. AspidiWln f1·agrcins, Swartz. - W . B. 
Daly Lake. Carey Lake. 
Doobaunt River, between Schultz and B:tker bkes. 
Mouth of Chesterfield Inlet. 

191. Oystopteris fmgilis, Bernh.-B. 
Limestone I sland in Nicboleon Lake. 
Mouth of Chesterfield Inlet. 

192. Woodsia llvensis, R. Br.-W. 
North shore of Lake Athabasca. 
Grove of white spruce on the north shore of Carey Lake. 

XLI. L YCOPODIACEJE. 

193. Lycopodiiim annotinwrn, L.-W. 
Cracking·stone Point, Lake Athabasca. 
North shore of Carey Lake. 

194. Lycopodium annotinum, L ., va.r. alpestre, Hartm.-W. 
T elzoa River, below Daly Lake. 

195. Lycopodiiim cornplanatum, L.- W. 
\Vest shore of Hinde Lake. 

196. Lycopodium Sclago, L. - B. 

197. 

198. 

199. 

200. 

\Vest shore of Doobaunt Lake. 
Ashe Inlet on lJ udson Straits. 

XLII. 1'1USCI. 

Sphagnum fuscum, var. pallescens, \Varnst.- W. 
In swamp on the banks of Tdzoa River, just below Dnly Lake. 

Sphagnum tenelltirn, var. rubcllurn, \V'arnst. -W. 

'felzoa River, just below Daly Lake. 
Sphagnum acutifolium, Russ. & \Varnst.-W. 

Telzoa River, just below Daly Lake. 
Dic1·anum elongatwn, Schwaegr.-W. 

North end of Barlow Lake. 
201. Dicrcmum conuestum, Bird. - B. 

West shore of Doobaunt L:i,ke, at the mouth of T elzoa River. 
202. Dic1-cmum fiiscescens, Turn. - B. 

West shore of Doobaunt Lake, at the mouth of 'felz 1a River . 
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203. Dumunwm Bergeri, Bland.-W. 
West shore of Hinde Lake. 

204. Aulacornnium palust1·e, Schwaegr.-B. 
'Vest shore of Doobaunt Lake, at the mouth of Telzoa River. 
Ashe Inlet on Hudson Straits. 

005. Polytrichiwi strictu11i, Banks.-B. 
West shore of Doobaunt Lake, at the mouth of Telzoa River. 

206. Webem nutans, Hedw.-B. 
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West shore of Doobaunt Lake, at the mouth of 'relzoa. River. Ashe Inlet 
on Hudson Straits. 

207. H ypnum exannulatum, Guemb.-B. 
West shore of Doobaunt Lake, at the mouth of Telzoa River. 

208. Hylocomiiwt Schreberi, Willd.- W. 
Telzoa River, just below Daly Lake. 

209. H ylocomium splendens, Schimp River.-B. 
West shore of Doobaunt Lake, at the mouth of Telzoa River. 

XLIII. HEP ATI01E. 

210. Ptil·idwm cilim·e, Dum.-B. 
West shore of Doobaunt Lake. 

XLIV. LIOHENES. 

211. Ce:raria aculeata, Fr.-B. 
West shore of Doobauut Lake. 

212. Cetra1·ici arotica, Hook.-B. 
River bank between Nicholson and Doobaunt lakes. 

213. Cetraria Islandica, Arcb.-W. B. 
Daly Lake. Hill at the north end of Barlow Lake. 

214. Cetraria Islandica, Ach., var. Delisrei, Bor.-W. 
Telzoa River, just below Daly Lake. 

215. Cetrm·ia Richardsonii, Hook.-B. 
West shore of Doobaunt Lake. 

216. Cetra?·ia cuc,,llata, Acb .-B. 
~forth-west angle of Doobaunt Lake. 

217. Cetraria juniperina, Ach., var. Pinastii, Ach.-W. 
Telzoa River, just below Daly Lake. 

218. Cetrciria nivalis, Ach.- }V. B. 
Telzoa River, just below Daly Lake. 
North end nf Barlow Lake. 
Ashe Inlet on Hudson Straits. 

219. Alectoria jubata, L., var. irnplexa, Fr.-W. 
West shore of Hinde Lake. 

220. Alecto1·ia divergens, N yl. - W. 
Telzoa River, just below Daly Lake, 

221. Alectoria ochroleuca, Nyl. , var. (a) rigida, Fr.-B. 
North end of Barlow Lake. 
West shore of Doobaunt L>\ke. 

222. Parmelia physodes, Acb.- W. 
Telzoa River, just below Daly Lake. 

223. Parmelia conspersa, Ach.- W. 
Telzoa River, just below Daly Lake. 

224. Umbilicaria Muhlenbergii, Tucherm.-W. 
Telzoa River, just below Daly L ake. 
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225. Nephroma a1·cticum, Fr.-W. 
West shore of Hinde Lake. 

226. L eca;nora tartarea, Ach.- W. 
Telzoa River, just below Daly L ::tke. 

2'%{. Stereocaulon Despreauxii, Nyl.-W. 
Telzoa River, just below Daly Lake. 

228. Olarlonia decorticata, Floerk. - W. 
No.rth end of Barlow L ake. 

229. Clarlonia gracilis, Fr., var. elongata, Fr.- W. B. 
Telzoa River, just below Daly Lake. 
West shore of Doobaunt Lake. 

230. Oladonia rangiferina, Hoffm.- W. 
Telzoa River, just below Daly Lake. 
North shore of Barlow Lake. 

231. Cladonia rangiferina, Hoffrn., var. sylvatica, L.-W. 
Telzoa River, just below Daly Lake. 

232. Oladonia cornucopwides, Fr. - W. 
Telzoa River, just below Daly L ake. 

233. Bomyces aeri1ginosus, D.C. - W. 
Telzoa River, just below D aly Lake. 
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REPORT ON THE GEOLOGY 

THE FRENCH RIVER SHEET. 
BY ROBERT BELL, M.D., LL.D., F.R.S. 

This sheet (number 125 of the regular series) represents the country 
around the north end of Georgian Bay. The geology of this region has 
been worked out at intervals during many years by the writer and some 
other members of the Geological Survey, to be mentioned further on, and Obj ect of this 

the object of this report is to condense all the information ascertained up report. 

to the present time and to state it as clearly as possible in few words. 
The geological facts are so fully represented upon the map itself as to 
render lengthy descriptions unnecessary. The sheet has the same 
dimensions and is upon the same scale as the others of the series, 
namely m~m or 4 miles to 1 inch. It adjoins the Sudbury sheet 
on its north side and, like it, embraces an area of 72 miles from east Area covered 

by map. 
to west by 48 miles from north to south or 3,456 square miles. The 
north-west corner is in the township of Hallam, the north-east at the 
western extremity of Lake Nipissing, the south-east at Shawanaga 
Bay and the south-west near the south-eastern extremity of Grand 
l\Ianitoulin Island. For the sake of brevity in the following descrip-
tions, the word " sheet" will be used for the ground which it covers. 

Mr. A. E. Barlow, M.A., who had been with me in the field in Assistants. 

previous years continued to be my professional assistant in 1891, and 
we had also during that season the services of Messrs. A. M. Campbell, 
H. H. Walker, B. A.Sc., W. G. Miller, M.A., H. G. Skill and R. W. 
Brock. The three gentlemen last named assisted me again in 1892. 

The topography is based upon the latest admiralty charts and Topography. 

the surveys by the Crown Lands Department, but considerable por-
tions are from surveys made by the late Alexander Murray of the 
Geological Survey and by myself and assistants. 

The geology of different parts of Sheet 125 had been investigated Geology. 

to some extent by the late Mr. Alexander Murray, Assistant Pro-

• 
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vincial Geologist, in 1847, 1855, 1856 and 1857 and by myself in 1859, 
1865, 1876 and 1886. In 1860 both Mr. Murray and I visited the Cloche 
Peninsula and vicinity and spent some days in examining the lowest 
unaltered rocks of that neighbourhood with a view to ascertaining 
their age and their relation to the Sault Ste. Marie sandstones. Some 
of the results of that work are mentioned in the Geology of Canada, 
(1863), but no annual report for that year was published. Our atten
tion in later years was therefore directed to adding details and filling 
up gaps in the geology of the area within the boundaries of the sheet, as 
well as to studying more carefully the geological structure and the 
relations to one another of both the larger and smaller divisions of the 
rocks. 

Considerable time was taken up in making the topographical surveys 
referred to in the summary reports for 1891 and 1892, which were in
dispensable in the construction of a sufficiently accurate and detailed 
map for publication. The topographical sm-veys which had previously 
been made within the sheet where those of the Whitefish and 
French rivers by the late Mr. Alexander Murray, the admiralty 
surveys by Captains Bayfield and Boulton and those by the Crown 
Lands Department, the last-mentioned consisting of outlines of town
ships along the northern edge of the sheet, the subdivisions of three 
townships, the greater part of which are included in the eastern part of 
the sheet, and of two others shown in part at the western edge. The 
topogragraphical surveys made by myself andassistants included Bay of 
Islands * and McGregor Bay with their irregular peninsulas and inlets 
and numerous islandst, Collins Inlet, several lakes connected with 
Whitefish and .French rivers, both branches of the Ma-zin-in-a-zing 
(Pictured-water) River, the chain of lakes on its western branch, 
Tyson or Pai-pin-a-goshing Lake, on its eastern branch, Mitchi.zin-ish_ 
ing (Big-fence) River and iti:; chain of lakes, Trout Lake and other 
lakes in its vicinity, besides numerous minor lakes and streams in 
various parts of the sheet. 

THE KILLARNEY BELT OF RED GRANITE. 

Killarney The division between the Huronian and Laurentian rocks of our 
granite belt. sheet has a general north-easterly course, but lying between the for

mer and the gneisses to the south-eastward is a belt of red granite, 

*This is the large bay into which ·whitefi sh River discharges and which having had 
no name prior to my survey was called Bay of Islands for convenience of reference. 
See Summary Report for 1891, page 22. 

tAbout 220 islands were located and outlined in Bay of Islands and about 240 in 
McGregor Bay. 
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which may for convenience be designated the Killarney belt, extend
ing from Killarney Bay north-eastward to Three-mile Lake. It 
begins at the eastern extremity of Badgeley Island, where there is a 
small area of the granite in contact with the quartzites, and it includes 
the greater part of George Island. Behind Killarney village it has a 
breadth of about one mile and a half and appears to attain its maxi
mum width opposite to the western entrance of Collins Inlet, where 
it is neady three miles; but it soon diminishes to the north-eastward 
and appears to average only about one mile for the greater part of 
the remainder of its course to Three-mile Lake where it terminates in 
a point. 

This belt of granite is apparently of intrusive origin and of later Origin nnd 

date than the quartzites. The occurrence of the quartzite (elsewhere age. 

described in this report) along its south-eastern side from George 
I sland to Collins Inlet indicates that it should come within the 
Huronian area. At Killarney village it shows an approach to lami- Incipief!t 

t . t d th d . th H .t h d. t t lammat1on. na 10n owar s e e ges ot e mass. ere i as a me mm ex ure 
and is composed of reddish felspar and bluish-white quartz with a 
little hornblende, which however, is often wanting. Excepting at the 
sides it has a massive homogeneous structure, but in a few instances a 
single reddish or yellowish-green shaly streak, an inch or two in thick
ness, was observed running in a north-easterly direction with a dip to 
the south-eastward of about 50°. Towards each side, the grain of the 
rock begins to assume a sort of parallelism or a gneissoid structure 
(See Heport of Geological Survey for 1876, page 208.) 

Along its north-western side the granite belt is in contact with the Quartzite 

Huronian quartzites or the schists which are here occasionally asso- boundary. 

ciated with them. The boundary between them leaves the east side 
of Killarney Bay at an island in the western part of section 29 of 
Rutherford township and runs with a general bearing of N. 60° E . (ast.) 
till it reaches Three-mile Lake, a distance of twenty-three miles from 
the extremity of the belt at Badgeley Island. This boundary marks 
part of the line of the great break which is elsewhere more fully de-
scribed in this report and which, further to the north-eastward, forms 
the Jivision between the Laurentian and Huronian systems. 

The actual contact of the rocks on either side of this break may be 
seen in many places on its course all the way from Badgeley Island to 
Three-mile Lake. Along this line the rocks everywhere give evidence Disturbance 

of great disturbance. Huge portions as well as many of moderate along contact. 

size which have been separated from both sides have become mingled 
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together and intermixed with the finer debris, all being cemented into 
a coarse breccia. Protruding masses and branches of the granite 
penetrate the quartzite for short distances and large masses of the 
quartzites have become entirely or partially separated from the parent 
rock and incorporated in the grhnite. Some good exrtmples of this 
condition may be seen in the northern part of Crooked Lake. On the 
west side of the inlet of this lake, a semi.detached mass of white 
quartzite penetrates quarter of a mile into the granite. Continuing 
north-eastward, the line of fault traverses two points in Brush-camp 
Lake, the next higher one to Crooked Lake, and here the contact-brec
cia is particularly well seen. The quartzite near the break has become 
whitened, its granular character obliterated and a hyaline lustre has 
been imparted to it. 

On Brush-camp Lake and the lower part of Three-mile Lake, the 
Huronian strata abut against the granite on the other side of the 
dislocation and they have been altered not only at the contact, but 
for some distance back from it. The principal rock on the north
west side in this vicinity is a stratified arkose and it has been altered 
into gneiss and mica-schist. 

Near the middle of Three-mile Lake the almost vertical Huronian 
beds, striking in an east-south-easterly direction, come almost at right 
angles against the Laurentian gneiss, there running north-Past, with
out the intervention of the granite belt, which apparently terminates 
here. 

The south-east side of the Killarney belt of granite rests against the 
Laurentian gneiss except in the interval from the southern point of 
George Island to the western entrance of Collins Inlet, when a narrow 
belt of partially altered, fine grained, brittle, red and sometimes gray 
quartzite intervenes between the granite and the water of Georgian 
Bay. This quartzite is much divided into small triangular and rhom bo
l1edral blocks by innumerable joint-planes running in every direction 
which give to its surface an extremely rugged aspect. In addition to 
the division-planes, strongly marked, straight and sometimes deep 
trench-like cuts run through these rocks. Their course corresponds 
with the general strike, but their origin is not very apparent. 

Approaching the western entrance of Collins Inlet, the strike of the 
quartzite is N. 75° E., while that of the gneiss to the eastward has a 
very uniform strike of N. 40° E. with a south-easterly dip of 60°. The 
existence of this quartzite between the granite and the Laurentian 
gneiss would indicate that the former is intruded within the Huronian 



&ELL. J l<' RENCH RIVER SHEET. 9 I 

rocks and may be classed with them, as mentioned by the writer in 
his report for 1876, page 208. Further to the north-eastward, or 
where the granite of the Killarney belt comes into contact with the Contact of 

. I . h ·1 l d . . l d f gne1sH and gneiss w uc preva1 s to t rn eastwar , it is not a ways separate rom granite. 

the latter by a very distinct boundary. The two rocks in some places 
pass into each other more or less gradually. Still a dividing line may 
be drawn between them with sufficient accuracy for the purposes of 
geographical geology. This line leaves the western part of Collins 
Inlet, as represented on the accompanying sheet, with a north-easi-
ward course and after touching the western bay of West Lake, 
it crosses the outlet bay of Brush Lake and reaches the east side of 
Three·mile Lake, whei·e the granite belt appears to terminate, as 
already stated. 

Leaving the central part of Three-mile Lake, the boundary line be- Bom:~a'·ty . 

l H . . h" d h L . . beL\\t en um· tween t 1e uroman quartz1tes, sc ists, etc., an t e aurentian gneiss, entian and 

curves to the northward and passes about one mile east of Lake Huronian. 

Panache. It continues with a bearing a little east of north for about 
ten miles beyond Lake Panache when it resumes its former general 
course of N. 60° E. to Sturgeon River, as represented on the Sudbury 
sheet. 

THE LAUREN'l'IAN RocKs OF TIIE SrmE'l'. 

The Huronian rocks of the north-western corner of the sheet form 
part of the great belt of this system which has been traced from Lake 
Superior to Lake l\'Iistassini. This belt is flanked on both sides by Two divisi.ons 
- t" 1 b t th th ·d b l of Laur~ntian . Lauren ian roe rn, u ose on e one si e appear to e ong to a 
different part of the system from those on the other. The rocks along 
the north-west side, which, however, do not come within the sheet, 
may, for the purpose of this report, be considered as belonging to the 
lower division, while those on the south-east side resemble the Gren- R esemblance 

"11 . h" l 1 h h 'd f h 1 0 d to the Gren-vi e series w ic 1 occurs a ong t e nort si e o t e ower ttawa an vi!le seri es. 

is considered as belonging to the upper division. They consist of 
red and gray mica- and hornblende·gneisses in beds which can 
be traced with regularity for considerable distances, together with 
coarse hornblende and mica-schists and bands of quartz-rock with 
schistose partings. No limestones have yet been found among these 
rocks, within the boundaries of the sheet, but in the Parry Sound 
district to the eastward, among similar strata, the writer has traced 
five bands of crystalline limestone like those of the Grenville ser.ies. 

In order to identify more clearly the position among the Laurentian 
rocks to which those represented upon this map belong, the following 
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note as to the general difference between the two divisions referred to 
may be appropriate in this place. What is here assumed to be the lower 
division is characterized by a great uniformity in the nature of its 
rocks over large areas. They consist principally of highly crystalline 
red and gray hornblende- and mica-gnei8ses of a solid homogeneous 
character or with only a rudely laminated structure, generally much 
disturbed and varying rapidly on the strike so that no particular band 
can be traced very far. They are composed mostly of quartz and fel
spar, the hornblende and mica seldom forming any considerable pro
portion. Economic minerals are almost entirely absent and the 
number of mineral species found in this division is small, whereas, 
the gneisses and other rocks of the upper division are less disturbed 
and contorted and have a stratigraphical arrangement like that of 
altered sediments. They generally possess considerable regularity in 
their structural arrangement and in some regions include long and 
thick masses or beds of crystalline limestone, quartz-rock and stratified. 
as well as massive labradorite. Massive and somewhat banded 
pyroxene rocks are also present in some regions instead of the horn
blende rocks of the older division. About seventy distinct species of 
minerals have been found among the rocks of the upper division in 
various parts of Canada and among the economic minerals of the upper 
series of the Laurentian rocks may be mentioned, graphite, apatite, 
mica, serpentine and limestone marbles, limestones suitable for build
ing and calcining, felspar for porcelain, porphyries and other ornamental 
stones, pyrite, sulphates of bacium and strontium, asbestus, crysotile, 
gneiss and granite for building and ores of iron, copper, lead, etc. 

On the map, which shows only the upper division of the Laurentian 
rocks, or those lying south-east of the great Huronian belt, the strike 
of the gneiss is everywhere indicated by the broken red lines and from 
these it may be seen that in the western part of the area represented, 
its prevailing direction is north-eastward, while towards the east side 
of the sheet the general course is south-eastward. Throughout the 
whole region the gneisses are of the typical upper Laurentian varieties. 
They are evenly stratified and regularly arranged in anticlinal and 
synclinal forms according to the structural laws governing stratified 
rocks, as shown by their contours in plan. The average angles of dip 
are not high and in some localities they approach the horizontal. As 
a rule, the stratification is not disturbed or contorted but runs straight 
and evenly for considerable distances, so that, as far as their structure 
goes, these gneisses have the characters of altered sedimentary deposits. 
The reddish and grayish shades are represented in varying proportions 
in different localities and they frequently alternate with each other, 
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both as to thin beds and thick sheets. All along the east-and-west 
shore of Georgian Bay, from the western part of Collins Inlet to the 
eastern mouth of French River, the gneisses are remarkable for the 
regularity of their strike. From the former locality to the western 
mouth of French River the strike is almost everywhere N. 40° E. and 
the dip S. E. at an angle of 600. 

The French River is noted for its straight reticulating rocky chan
nels which may be said to be unique in the geography of Canada. 
Its lower channels traverse a rocky delta-shaped area, fifteen ~~~~~~ls of 

miles broad at the coast. The upward course of these channels is :French River. 

from north-east to north. They form three groups, each of which 
unites into one channel a short distance up and the three main chan-
nels thus formed all fall into an east-and-west one at seven miles from 
the coast. All the channels except this transverse one are excayated 
in beds of gneiss which everywhere strike parallel to them. The 
long east-and-west channels are transverse to the strike in the lower 

P art of French River and they appear to follow either lines of crushing Ohrigin 1°f c anne s. 
accompanied po~sibly by dislocation, which occur at intervals parallel 
to the system of jointing in these rocks, or they are situated upon 
groups of parallel joints occurring close together and running for long 
distances. Prior to the glacial epoch these lines permitted the deep 
penetration of the surface water and the decay of the rock through a 
long period of time, and during that epoch the decomposed rock wa~ 
easily relll0ved and thus the existing channels were formed. They are 
unlike ordinary river-courses and are in reality only long and very 
narrow lakes, with rapids or chutes of a few feet at considerable 
distances apart. 

From the mouths of French River, south-eastward, all along the 
coast of Georgian Bay, the rocks are almost continuously exposed, so 
that the relation between the geological structure and the configura- Relation of 

tion of the shore is well illustrated. The strikes of the gneisses are ~~~;;;:hy to 

brought out in strong relief, owing to the greater or less amount of 
decay and subsequent glacial erosion which the different strata have 
undergone. This circumstance is graphically demonstrated by the im-
proved charts of this coast recently completed by Captain Boulton of 
the British Hydrographic Department. In the report of the writer 
for 1876, page 195, it is stated in regard to this coast that "locally 
the run of the stratification is often indicated by the form or direction 
of the points and bays, the larger islands and the chains of smaller 
ones. The curving outlines of the islands, channels and inlets oppo-
site to Penetanguishene, the twisted appearance of Parry Island and 
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of the channel on its south-east side, as well as the singular straight
ness of Partridge Bay, the Long Inlet, the points on the west side of 
Parry Island and about Shibaishkong Island all correspond with the 
local ~trike of the rocks and rtre due to the effects of denudation 
which has formed channels along the course of the more yielding 
strata, and left ridges or higher ground where the rocks resisted decay 
and erosion. Along this shore there is, however, a class of channels 
and inlets due to another cause, namely the existence of dykes of trap 
and breccia, and of granite veins and also of parallel joints or cracks, 
along which the rocks have been rendered more decomposable; or 
these latter may have acted merely as starting points or guiding lines 
for the action of glaciers or other denuding agencies which constantly 
enlarged and deepened the depressions, once they had been commenced. 
The channels and inlets of this class usually run nearly east and west 
and have steep sides, while those which follow the stratification have 
usually some other course and are not so abrupt. " 

Among the distinctly stratified and regularly arrangE:d gneissic rocks 
of the lower parts of the :French H.iver, coarse mica- and hornblende
schists and evenly bedded quartz-rocks occur also in considerable 
bands. Examples of the former may be seen along the north-eastward 
continuation of the Middle Outlet and of the latter in township 43. 

In the Laurentian area south of the Huronian belt, veins of quartz 
were observed in many places running in different directions, but they 
were all of a vitreous character or of t.he kind which miners call 
"hungry " and none of them were observed to carry promising quan
t ities of metallic ores. 

Coarsely crystalline veins of red and nearly white granite, having 
various courses, are not uncommon among the mica- and hornblende
schists and the schistose gneisses in the region about the mouths of the 
li'rench River, but such veins appear to be more rare at a greater dis
tance inland from Lake Huron. 

Gmni te area. Between the western and middle outlets of :French River, there is 
an area of coarse dull olive-gray granite, which has a breadth of about 
two miles on the lake-shore, and it probably runs inland for about four 
miles. 

THE LAURENTIAN Rocn:s NoRTII-WEST OF 'l'IIE HuRONIAN BELT. 

North-west of the great Huronian belt the Laurentian rocks, as 
already explainfld, are considered to belong to thE: older division of the 
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system. They form part of the great body of the rnries and extend t,o 
an indefinite distance to the north-westward. A considerable, but 
varying breadth, bordering on this side of the Huronian belt, consists 
mostly of non-foliated granitic rock, but those merge into the foliated Foliated and 

. . . . . . . erupt1rn 
varieties which prevail at greater distances m a north-westerly direc- gr:inites. 

tion from this belt. Reddish granite-like rocks border these 
Huronian strata all the way from Lake vVahnapiti to the township 
of Cascaden. But notwithstanding this outward granitic appearance, 
on closer examination the textural arrangement of the component 
minerals is more like that of a quartz-diorite and they are certainly 
of eruptive origin. The late Professor George H. W"illiams examined, 
under the micro::1cope, a thin slice of a fine grained variety of these 
rocks from Kin-ni-wabic Lake in the township of Levack aud pro
nounced it micropegmatite and undoubtedly eruptive. 

Red hornblende-granite is largely developed and appears to be con- <:reat extent 
of granitl". 

tinuous all the way from the Sudbury district, where it is shown on 
Sheet 130, westward to the Mississagi River, and it probably extends 
still further west. 

HuRONIAN.-QUAR'l'Zl'L'ES. 

It was stated in my report in the Annual Report of 1890-91 and again 
in my summary report for 1891, that the Huronian rocks of the north-
western part of Sheet 125 have a general synclinal structure, and that the Synclinal 

structure of 
quartzite ridges forming the long peninsulas to the north-west of Kill- quartzites. 

arney are on the southern side of this geological basin, while those of the 
Cloche J\Jountains form the opposite side. The investigations of 1892 
seem to have demonstrated the correctness of this view. The large 
islands in McGregor Bay would lie about the centre of this trough. 
Along the southern side of the general synclinal structure are several 
subordinate folds which appear to be intimately connected with the 
peculiarities of the topography of this region. 

The Cloche Mountains consist of two principal ridges of quartzites, Two quartzite 

l · h · 11 1 h h t d" t f ndges. w uc , runnmg para e to eac ot er a an average 1s ance o one 
mile apart, have a course almost due east, all the way from the western 
edge of the sheet to the township of Goschen. The outermost or more 
northern of these ridges, continues its eastern course across this town-
ship to Three-mile Lake, where it abuts against the granite at the line 
of t he great dislocation ; while the quartzites of the inner or southern 
ridge are apparently folded sharply upon themselves in getting round 
he eastern end of the trough on the south side of Lake David. Their 
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continuation on the southern side of the fold runs south-westward 
towards the north side of Trout Lake. In attempting to work out the 
structure in this neighbourhood, we were guided to some extent by 
means of a belt of sea-green quartzite on the northern flank of the 
outer ridge and by belts of different shades of green occurring in other 
parts of the series. 

The quartzite ranges of McGregor and Frazer points, lie at about 
the same distance apart as the two ridges of the Cloche Mountains 
and they may perhaps represent the same belts on the opposite side 
of the main syncline. They are, however, separated by a belt of gray 
sericite schist, out of which Narrow Bay has be1m excavated, and 
instead of being the equivalents of the two ridges of the Cloche Moun
tains, as just stated to be probable, they may both belong to one band 
on the opposite sides of a subordinate syncline with the sericite schist 
resting in it. 

On the south side of Trout Lake the quartzites rise into compara
tively high peaks and perpendicular cliffs. The strike is here from S. 
75° to 80° E. and the dip northward at angles from 85° to 90°. This 
lake, and also the smaller onfls and the streams between it and the 
head of Narrow Bay, lie in a continuation of the depression occupied 
by the latter, which, as already stated, has been excavated in a wide 
belt of gray sericite schist. A narrow margin of the schist, striking 
nearly east-and-west, skirts the north shore of Trout Lake. The low 
ground between this sheet of water and Ka-ka-kise Lake appears to 
owe its origin to a continuation of this broad band of schist. 

There appears to be some evid1mce that a dislocation at about right 
angles to the general strike crosses this valley in a north-westerly 
direction, following nearly the course of the outlet and the lowest bay 
of Sturgeon Lake, which are at right angles to that of the main body 
of the lake. The line of the great north-east and south-west dislocation, 
which, in this vicinity, separates the quartzites from the granite to the 
south of them, enters the west end of Lake George and passes out at 
itR eastern extremity, where it may be seen at the little rapid between 
the lake and the large marsh just above it. It strikes the south shore 
of Ka-ka-kise Lake half a mile from its outlet and leaves it at the 
eastern extremity, from which it follows the foot of the bold quartzite 
hills, here called the Killarney Mountains, north-eastward to Brush or 
Brush-camp Lake. 

Between Trout Lake and Brush Lake, the pure quartzites are very 
largely developed. The outline of their structure seems to be in the 
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form of a section of a double convex lens with a length of ten miles, in 
a direction nearly parallel with the northern boundary of the granite 
to the south. These rocks may represent a great thickening of the 
quartzites of the outer ridge on the south side of the general synclinal 
trough, or they may be a distinct addition to them, lying stratigraphi
cally lower in the series. On the other hand, the lens-shaped outline 
referred to, may be owing to another subordinate trough with nearly 
perpendicular dips, so that the total thickness of its beds may be only 
half the width of the Jens, which is three miles. If it be a synclinal 
trough, then the main body of Sturgeon LakP. and the smaller lakes 
in the mountains to the east of it would lie along its axis. They are 
surrounded on both sides by high quartzite hills, which curve round in 
the form described and constitute the most elevated ground in this 
part of the country. North Peak, one of the points in the range form
ing the north side of the lens, rises to an elevation of 1180 feet above 
Lake Huron or 1762 feet above the sea, being thus, so far as known, 
one of the highest summits in the province of Ontario, and only about 
200 feet lower than the Niagara plateau in the township of 
Osprey. 

The addition of the quartzites of the lens just described to those of Thickness of 

the general syncline gives us here the greatest development of these quartzitE:s. 

rocks to be found in the Lake Huron region. A straight line drawn 
north-north west over the hills from Ka-ka.kise L ake on the south side 
of the great Jens, would pass nearly at right angles across six miles of 
quartzites, with only a few schistose bands, all standing nearly on edge. 
North of the lens just described, this line crosses the eastern part of 
the main syncline which is contiguous with it, so that if the former 
be a synclinal trough as supposed, the actual volume of the strata 
would be doubled in both cases and the real thickness of the quartzites 
would be only half the above measurement, namely three miles, or 
15,8!0 feet. 

Ridges and bosses of quartzite protrude through the horizontal Silur- Synclfr10 in 

ian limestones of Great and Little Cloche Islands and Cloche P eninsula. quartzites. 

Between Trout Lake and Great Cloche I sland the structure of the 
older rocks is apparently in the form of an elongated basin or trough 
running nearly east-and-west, with almost vertical dips. The eastern 
extremity of this trough appeara to be near the outlet of Sturgeon 
Lake and the outliers of quartzite which come up through the Silurian 
strata to the westward of McGregor Point, seem to lie along the 
westward continuation of its axis. These exposures appear to occur 
in the general course of the axis of the syncline of :K arrow Bay and 
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they probably make their appearance along this line on account of the 
local thickening due to the folding of the belts in getting round the 
synclinal axis. The western part of McGregor Point is crossed 
diagonally by some of the inner quartzite bands of the syncline, while 
the eastern part of Narrow Bay would appear to lie near the central 
line of the trough. 

If the foregoing interpretation of the geological structure of this 
region be correct, Frazer Bay would lie upon an anticline, the axis of 
which would run up the south side of the bay and diagonally through the 
north-eastern part of Badgeley Point, while Badgeley, Centre and 
Partridge islands would belong to the south side of another narrow 
synclinal trough, with Heywood Island lying in the course of its axis 
to the westward. The quartzite ridge which runs westward from the 
head of Sheguiandah Bay on Grand Manitoulin Island, may belong to 
thiR syncline or it may form part of the next structural fold to the 
southward. 

Area between Quartzites dccur, but not continuously, along the northern side:,; of 
Bay of I slands . 
and McGregor Great Cloche Island and of Cloche Pemnsula and they have served to 
Bay protect the more yielding Silurian rocks, that flank them on the south, 

Greens tone 
belts. 

from erosion during the glacial period. The quartzites extend eastward 
from Cloche Peninsula along the south shore of the northern peninsula 
of t.he Indian reserve which lies between Bay of Islands and McGregor 
Bay. The commonest rocks of the points and numerous islands of the 
bays just named are light coloured quartzites, probably belonging to a 
number of different bands; but greywackes, sericitic and other schists, 
conglomerates, breccias, dolomites, greenstones and other Huronian 
rocks, also form a considerable proportion of the strata over the whole 
area which includes these two bays. 

GREENSTO~ES. 

The greenstones, associated with the quartzites, which form so pro
minent a feature of the Huronian rocks of the Sudbury sheet, become 
less conspicuous among the corresponding quartzites shown on the pre
sent sheet immediately to the south. Those which exist within the 
limits of this sheet are more largely developed in the tract on the 
south side of Lake Panache than elsewhere. Here t.hey occur in the 
form of belts running east-and-west, one of which measures eight 
miles and another five miles in length. Along the south shore of the 
channel between Bear Lake and Walker Lake and from Van -winkle 
Lake to the west side of Leech Lake there is an uneven belt of ordinary 



HLL. J FRENCH RIVER SHEE'l'. 17 I 

gl'eenstone. Anothet' belt of this rock appears to be continuous from 
Cat Lake to the we~tern part of Murray Lake. The large island in 
the southern part of Bear Lake consists of the same rock and there 
are also various other small a reas of greenstone in this part of the Greenstone 

. pa tches. 
sheet. Some areas of tlus rock occur on Lake Panache, a short dis-
tance northward of this di trict, as shown on the Sudbury sheet. A 
few occurl'ences of greenstone on Bay of Islands and McGregor Bay 
are mentioned in this report in connection with the geology of that 
part of the sheet. 

THE ARIWSE SERIES. 

In the space between the Cloche Mountains and the range which i\IcGreg.or 

d f ,,,,. G P · S L k · 1 d · B Bay region. runs eastwar rom .me regor omt to turgeon a e, inc u mg ay 
of Islands, McGregor Bay and the land thence eastward to the junc-
tion of the two chains, the rocks belong to a local division of the 
Huronian which may for present convenience be called the arkose 
series, with its associated rocks. Structurally this area would appear 
to occupy the central part of the synclinal form between the above
mentioned conspicuous quartzite ranges. Although various forms of 
arkose or greywacke are the prevailing rocks within this space, there 
are in different parts of it considerable quantities of gray quartzites 
and fine quartz-conglomerates, mixed agglomerates and breccias, sericitic 
and micaceous schists, impure dolomites and eruptive greenstones. 

The sericite-schist is most conspicuously developed as a strong east- Band of 

and-west band running through the northern parts of Bn.y of Islands >ericite-schist. 

and McGregor Bay. Dolomites and agglomerate~ are found in a 
parallel zone not far to the south of this band, while quartzites are 
most strongly developed along the centre of the arkose area including 
the southern part of the Indian peninsula north of Birch Island. The Associated 

greenstones are in greatest force on the south-eastern sides of both Bay rocks. 

of Islands and McGregor Bay and on the islands about three miles 
east of Birch Island. 

The rock above referred to as arkose or greywacke, resembles sand- Character of 
. b . d 11 . 11 d fi d arkose. stone 111 some respects, ut it oes not usua y occur in we e ne 

beds with p;iraael faces, bu t rather in heavy bands traversed by joint
planes or a rudimentary sort of cleavn.ge. It bren.ks readily and may 
be easily bruised or scratched, showing that it is largely composed of 
materials softer than quartz. The colour in fresh fracture is usually 
some shade of ash-gray, but the weathered surfaces may be stained to 
various shades. vVhen closely examined it is found to consist of com
minuted granitic debris mingled with many small and some larger 

2 
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angular and rounded fragments of the granite from which it bas been 
derived. These fragments are usually of the same character and con
sist of red or gray binary granite or quartz-felspar rock of medium 
texture. Fragments of other cryRtalline rocks are also occasionally 
incorporated in the arkose. On microscopic examination the finer 
matrix of this rock is found to consist of somewhat rounded grains of 
quai·tz and more angular ones of felspar, with a filling of fine sericite 
and some dark amorphous mineral. 

As to the origin of these rocks, the thick unstratified and brecciated 
greywacke or arkose may represent consolidated masses of volcanic ashes 
or mud with· stones, which were thrown upon the land or into shallow 
water, while the stratified varietie~ may have consisted of simila,r 
ejectamenta thrown i11to deeper water where they became arranged 
into layers as we find them. Some of these rocks whether stratified 
or otherwise may represent volcanic products which were originally 
thrown into the sea in a molten or heated condition and became 
broken up and almost completely disintegrated. 

A study of the different phases of the greywackes and their associated 
rocks in this region, would appear to prove that the former constituted 
the crude material from which both the quartzites and clay-slates were 
derived by the modifying and separating action of water. _:A.gain, by 
the action of time, pressure, heat and other metamorphosing agents 
upon different varieties of greywacke, some of our granites, syenites, 
gneisses and possibly other crystalline rocks were probably formed . 
In the Sudbury district, many instances were noted where the more 
massive greywackes exhibited a proneness to revert to granite again, 
while some of the stratified varieties showed different stages of their 
passage into gneiss. 

Near the western bay of Lake Evelyn a rock allied t.o arkose has 
assumed the appearance of red granite, although on micros.:::opic exami
nation it proves to be of elastic origin. 

In the township of Goschen, the heavy quartzite bands in getting 
round the main anticlinal axis, which has a general north-easterly 
bearing, have a deeply notched arrangement, as shown upon the map, 
owing to subordinate fiexures and in the "bays" thus formed and 
flanked by the solid white quartzite, other rocks come to the surface. 
Some of these resemble sandstones, others arkose, while schistose rocks, 
mostly micaceous, also occur. 

'· 



llEL\., l FRENCH RIVER SHEET. 19 I 

OLAY-SLATES AND SLATE-CONGLOMERATES. 

These rocks do not form a large proportion of the Huronian series Clay-slates 
. h' l . h S l'd d 1 ·11 · f d 1 L anrl conglom-Wlt m t us s eet. o i an s atey arg1 ites are oun a ong ong era.tes. 

Lake, an expansion of Whitefish River, and slate-conglomerates occur 
in considerable force on both sides of Bear Lake and between Oat and 
Leech lakes. Around the south-western part of Bear Lake and also 
along its eastern side much of the conglomerate is very darkly coloured. 
The pebbles are unevenly distributed and frequently occur closely ag
gregated in groups or "clouds" with smaller numbers between them. 

In the continuation of the Huronian belt to the north-westward of Association of 
slates and 

the present sheet, the clay-slates are intimately associated with the quartzites. 

quartzites. Both appear to have been derived from the materials of 
arkose or disintegrated granite by the modifying action of water, 
which has separated the quartz grains from the clayey portion and de-
posited them in separate places at the same time, so that in a general 
way they may be regarded as contemporaneous. In some localities, 
as on the Montreal River, the two rocks m[Ly be seen interstratified 
with each other. 

HuRONIAN LarnsTONES. 

Bluish-gray or dove-coloured impure magnesian limestones occur on 
several of the islands along the southern side of the sericite belt in 
the northern part of Bay of Islands. They may not form parts of a Huronian 

continuous band, but they appear to be confined to a horizon parallel li m~sto,10 
horizon . 

to the sericite belt. A few spots of similar limestone were found 
among the islands in other parts of this bay. 

A finely crystalline limestone occurs among the Huronian rocks in 
the north-western part of the township of Rutherford. The locality is 
upon the slope of the hill about 100 yards back from the north shore LirnAstone of 

fL · a· ;, B d' f b h lf 'I f · Lam1rand1ere o am1ran iere ay at a istance o a out a a m1 e rom its nar- B»y. 

row entrance. The limestone "has a vertical attitude aud runs about 
N. 70° W. at the part examined. Its total thickness is about 7 5 feet, 
of which the 25 feet along the northern side consists of a single solid 
band of nearly white finely crystalline limestone, clouded with light 
greenish and grayish patches. The remaining 50 feet are mixed with 
shaly patches of hornblende, together with a little shining granular 
magnetic iron ore. Adjoining the limestone on the north side is a Chert-rock. 

b:i,nd, only a few feet in thickness, of dark smoke-coloured chert-rock, 
ribboned with streaks of a dull red colour. It breaks easily with a 

2~ 
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fine conchoidal fracture and appears to be identical with a rock which 
was used by the mound-builders for making Rome of their arrow-heads. 
This is followed to the northward by a dark-coloured dioritic conglo
merate in which the pebbles are mostly small and generally widely 
scattered, and further on by a very dark-gray soft massive-looking 
micaceous schist, most of which i~ full of small pebbles. Measured 
from the limestone band, a thickness of from 100 to 200 feet, of these 
rocks is exposed."* 

Limestones of A short distance northward of the sheet, several exposures of impure 
Lake Panache 

Origin of 
geographical 
features. 

Channels 
::ilong dykes. 

gray limestones occur among the Huronian rocks of Lake Panache. 
Some specimens of these limestones were ascertained by Dr. T. S. 
Hunt to contain about fifty per cent of carbonate of lime. 

RELATIONS BETWEEN TOPOGRAPHY AND GEOLOGY. 

The base rocks are so largely exposed in the region covered by our 
map that an opportunity is furnished for studying the dependence of 
the topography upon the geology. The effects of cleavage and bedding, 
fissures and joints, rock-cruRhing, dislocations, intrusive dykes, etc., on 
the production of geographical features are here so well marked as to 
make it worth calling attention to some points in connection with this 
subject. Iu any part of the district we may select, it will be found 
that the joints, fissures and dislocations, generally run .in two sets in
tersecting each other at large angles, but those of either set are 
parallel to each other. U surtlly one set is more strongly marked than 
the other and exercises an important influence in the decay and disin
tegration of the rocks, and this in its turn affects the contours of hill 
and valley and determines t.he positions of streams, inland lakes and 
of the inlets, etc., of Georgian Bay. 

LINES OF EROSION. 

The dykes which traverse both the Laurentian and Hu.ronian rocks 
of the district and the fissures and lines of crushing whi~h occur more 
particularly in the former, have given birth to some of the more strik
ing features of the map. The greenstone dykes cutting these rocks 
are often remarkable for their persistence in li>ngtb, e\·en when of no 
great thickness. Sometimes these dykes run parallel to one another 
in groups and in such cases they are apt to produce marked effects on 
the topography. Large dykes are more coarsely crystalline than small 

*Report of Progr~ss, Geol. Surv. Can., 1876-77 p. 20!). 
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ones and they have decomposed more rapi<lly along their centres than to
wards the sides. Their decay and erosion ·have given origin to the chan
nels of many inlets, long narrow lakes and straight sections of river in 
various pctrts of the Arch::ean regions of Canada, and, as alre!tdy men
tioned, examples of these are to be found within the limi ts of the 
present sheet. 

EAST-AND-VVES'l' INLETS AND CHANNELS. 

A striking feature in the character of the shore-line of Georgian E. and W. 

B . . . . d l l h inlets of ay m this .~heet is the straight e;1st-an -west c 1anne s, sue as Georgian Ray. 

Collins Inlet, Key Inlet, and Byng Inlet, which have been excavated 
in the gneiss independently of its strike or dip. The straight channel, 
having nearly the same course, which separates George Island from 
the mainland at Killarney has been similarly excavated in granite and 
quartzite. In the direct bearing westward of the Killarney Channel, 
a notch is cut through BfLdgeley Point almost to the level of the 
lake and the low neck of land which here intervenes between K illarney 
and Frazer bays is called R tt Portage. Here eleven parallel dykes 
of greenstone occur in the breadth of a quarter of a mile. A dyke of 
greenstone parallel to Killarney Channel traverses the granite whit;h 
forms its south wall. Some of the dykes which occur on the islands 
off the entrance to Narrow Bay, and again in the bays on the opposite 
sides of the southern part of Cloche Peninsula, appear to be the con-
tinuation of the Rat Portage set. The physical depression following the 
course of this belt of dykes is no doubt in some way connected with it. 

Collins J nlet was found to follow one or more dykes, accompanied 
by a fracture, the inequalities in which are filled by a friaLle 
brown breccia. The bottom of the inlet probably lies upon one Collin s' Inlet. 

or more dykes of greenstone, patche.;; of which nmy be seen ad-
hering to the walls and fi lling angles and fissures in them at 
numerous places on both sides. Along tl1e south side of the eastern 
part of this inleL a friable brown breccia very much like that occuning 
at the head of Byng* Inlet may be seen near the level of the lake. It 
appears to fill a space between the walls of a dislocation following the 
course of the arm itself. The existence of this inlet is therefore pro-
bably due to the rock-decay which took place along both this break 
and the dyke or the closely parallel dykes above referred to. 

Key Inlet is upon the course of a large diabase dyke, while K ey Inl~t. 

Byng Inlet lies upon a geologica.l break in which soft breccia, 

*Report of Progress, Geol. Surv. Can.,1876-77 p. 202. 
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like that of Collins Inlet, also occurs. The dykes would suffer deep 
decay in pre--glacial times and the great fractures referred to would 
also facilitate the disintegration of the adjacent rocks along their 
course, thus allowing of their subsequent easy erosion by glacial action. 
A line of deeper water, following in the same direction, marks the 
continuation of these rock-channels in the bottom of the lake. The 
rocky sides of Collins and Key inlets instead of sloping gently to the 
water like the shore in other parts of the lake, in this quarter are 
marked by long perpendicular, but not high, walls which cut across the 
strike of the gneiss at any angle. 

CA~IBRO-SILURIAN AND SILURIAN ROCKS. 

The eastern part of Grand l\fanitoulin Island and the islands of the 
La Cloche group which come within Sheet 125, consist of unaltered 
fossiliferous rocks belonging to the Silurian (Ordovician and Silurian). 
They are quite undisturbed and dip slightly to the southward, the rate 
being estimated at about 40 feet to the mile. Further details as to 
some aspects of the geology of Grand l\lanitoulin Island are given by 
the writer in the Report of the Geological Survey for 1865. His Re
port for 1866 refers to the westerly part of the same island, and to 
Cock burn, Drummond and St. Joseph Islands. 

CHAZY (1) FORMATION. 

The lowest beds of the unaltered rocks are exposed in the northern 
parts of Gniat Cloche Island and in Cloche P eninsula. They consist 
of from 50 to 100 feet or perhaps more, of reddish and chocolAte 
coloured calcareous marls with greenish layers and mottlings, together 
with some beds of fine-grained white and reddish sandstones. These 
rocks have yielded no fossils by which their precise age can be deter
mined, but they underlie the limestones of the Trenton group and 
may be Chazy. Overlying the marls and interstratifying the upper 
portion of them are beds of hMd, compact, dark-gray magnesian lime
stone which weather to various yellowish and reddish shades. 

Trrn TRENTON GHOUP. 

Between the hard beds, just referred to, and the summit of the 
Trenton formation proper, at Little Current, there must be a thickness 
of nearly 300 feet. This consist;. of rather thinly bedded lumpy and 
uneven-su rfaced gray limestones, with many thin shaly beds and part-
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ings interstratifying the!Jl. A considerable number of rather poorly 
preserved fossils have been collected from these beds. These belong 
to the Black River and Birdseye formations of the Trenton group. 
The upper be<ls of the group, consisting of gray limestone, are seen in Li ttle Current 

the south bank of the channel at Little Current and near the level of 
Lake Huron at the northern extremity of Strawberry Island. At 
these localities they are overlain by the black bituminous shalP.s of the 
Utica formation. The breadth of those limestones at right angles to 
the strike in this part of the sheet is eight miles. If the average dip 
be 4.0 feet to the mile, as assumed, the total thickness of the Trenton 
group would here be about 320 feet. Resting on the flanks of the 
quartzite-ridges of Badgeley Point and island and of Centre, Partridge Limestone 

. . patches. 
and Heywood islands, are numerous patches and margms of gray 
limestone containing Black River fossils and dipping at various angles 
form the quartzite centres into the lake. The northern half of the 
pen.insula between Manitouaning and Smith bays and the adjacent 
islands on its north-east side and also Squaw Island consist of lime-
stones belonging to the Trenton group. 

U'l'ICA FORMATION. 

The black shales of this formation are found at the surface on the Utica 

high ground in the village of Little Current. They cover the whole formation 

of Strawberry Island except the northern extremity. Small patches 
of this rock occur in Sheguendah village and on Heywood Island. 
They cross the peninsula between Manitouaning and Smith bays and 
form a small area at the extremity of Cape Smith. The thickness of 
the formation on Manitoulin I sland is estimated at 60 feet. 

HunsoN RIVER FoRMATION. 

Hudson River strata are largely developed in the township of She- Hudson Rirnr 

guendah and also in the area lying between Manitouaning Bay, 8mith formation. 

Bay, James Bay and the head of South Bay. In this region they con-
sist mostly of bluish-gray and drab marls and shales, interstratified 
with thin layers of limestone and fine-grained sandstones, with a thirty 
or forty foot band of rather thinly bedded grey limestone at the top· 
The whole thickness of the formation at Cape Smith is 300 feet, but 
it diminishes to the westward and may not exceed 250 feet to the 
south of Little Current. Lonely, Club and Rabbit islands also con-
sist of Hudson River strata. 
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CLINTON FomrATION. 

The Medina formation which is so well developed between Lake 
Ontario and Georgian Bay does not extend to lVIanitoulin Island. Rest
ing on the Hudson Rive1· strata are a set of magnesian limestones which 
are usually thinly bedded, somewhat bard and argillaceous and gray and 
purplish drab in colour, but in some parts they are buff-coloured and 
occasionally they are heavy-bedded. An example of the last-mentioned 
condition is to be seen at Gibraltar Rock at the south end of l\iani
touaning Bay which appears to consist of a lenticular thickening of 
the formation. The isolated plateau or table-land extending from 
Mocassets Landing half way to Smith Bay and the ridge of high ground 
to the north of J arnes Bay are included in this formation. But its 
largest area within the sheet lies between James Bay and the Niagara 
escarpment which runs westward across the peninsula from Tamarac 
Cove to South Bay. These limestones have a thickness of about 
150 feet and between them and the base of the Niagara forma
tion there is a band of red marl with green layers and mottlings which, 
although only twenty-seven feet thick, is very persistent. Its geo
logical position corresponds with that of the "iron ore band " of the 
Clinton formation. 

N IAGAl~A FORMATION. 

The southern portion of the peninsula between South Bay and the 
eastern side of lVIanitoulin lslantl belongs to the Niagara formation, 
which has here a thickness of about 405 feet. It consists principally 
of heavy-bedded, light-gray, light bluish-gray and buff dolomites. 
Good fossils are rare, although much of the rock is made up of com
minuted fragments of organic remains. The thicker beds n.re rendered 
somewhat porous by the numerous small cavitiea left between these 
fragments. Most of the beds show a crystalline cha,racter on fresh 
fracture. 

A break or ravine, running north-westward from Tamarac Cove, 
separates the north-easterly part of this Niagara plateau from the 
main body of the formation and it thus becomes an outlier as sbewn 
upon the maps. On the south end of Fitzwilliam Island and on the 
eastern part of the south shore of Manitoulin Island there is a 
thickness of about 100 feet of heavy-bedded, coarsely spongy, gray 
and buff dolomite, which contains a few fossils like those of the Guelph 
formation. 
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GENERAL SECTION. 

A Yerticnl section from the mainland aloncr the western border of Section across 

h h 
0 

• Manitoulin 
t e s eet, somewhat produced to the south, would show the following Island. 

thickness for each of the successive formations from the base upward· 

Feet 

Chocolate marls and fine sandstones (Ohazy ~) .. 100 
Trenton group. . . . . . . . . . . . . . . . . . . . . . . . . . . 320 
Utica formation. . . . . . . . . . . . . . . . . . . . . . . . . 60 
Hudson River formation . . . . . . . . . . . . . . . . . 250 
Clinton formation. . . . . . . . . . . . . . . . . . . . . . . 177 
Niagara formation . . . . . . . . . . . . . . . . . . . . . . 405 
Guelph formation (1) ...... . .............. 100 

Total thickness.. . . . . . . . . . . . . . . . . . . . . . . 1412 

SURFACE GEOLOGY. 

Glaciation.-The region covered by the sheet everywhere bears evid- Glaciation. 

ence of having undergone severe glaciation, which had been preceded 
by long-continued atmospheric decay of the solid rocks. The Lauren-
tian area has been worn down to a comparatively low and even su r-
face, while the great quartzite bands stand out as high and bold ridges, 
having resisted alike the preglacial erosion and the wearing action of 
the heavy land ice. On Manitoulin Island, the successive Oambro-
Silmian strata which have a nearly horizontal attitude, have been 
brought out in bold relief by the denuding agency of the ancient glaciers, 
so that when the island is viewed from the eastward, the north-facing 
escarpments of the successive formations may be seen like so many 
volumes partially overriding one another. 

Glacial Strice.-As elsewhere in the country northward of Lake Glacial strire 

Huron, the l'ltriro on the mountain tops and the higher levels in gen-
eral, run more nearly due south than in the valleys or on lower ground. 
From Bay of Islands to the mouth of French River, the course of the 
striro is from S. 35° W. to S. 45° ·w., and the same course prevails from 
the lake-shore northward to Lake Panache and Tyson Lake. But there 
are some exceptions, evidentl.Y due to the contour of the surface. At 
Killarney village the course is S. 35° W., but at the west end of the 
channel, one mile distant, it is S. 25° W. On 1-.he north-west flank of 
the high quartzite ridge, on the north side of Sturgeon Lake, the 
course is S. 60° W. or nearly parallel to that of the ridge itself. Around 
Trout Lake and thence southward to French River, the direction varies 
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in different localities from S. 10° IV. to S. 35° vV., and it would aver
age 8. 15° W. From the .western mouth of French River to Byng 
Inlet, it ranges from S. to S. 40° W., but generally approximates to the 
latter. On l\faniloulin Island, the ice grooves are seen only where the 
surface consists of firm limestone rock'. All over the eastern part of 
the island they run about S. 40° W., but this gradually changes as we 
go west till near the opposite extremity it has become S. 10° W. 

Pot-lwles.-Large pot-holes are conspicuous along the north sides of 
Collins Inlet, the Key and Byng Inlet. Scattered examples may also 
be seen near the level of Lake Huron, on the north side of Bay of Is
lands, on Whitefish River and on the lakes connected with it. A 
large and deep one occurs at the short carrying-pln.ce which has always 
been known as the Pot-bole po1·tage, at the west end of the northern 
expansion of McGregor Bay. Large pot-holes are also said to have been 
found in the middle outlets of French River, and in some places be
tween Byng Inlet and the south-east corner of the sheet. On the top 
of Gibraltar Rock, at the southern extremity of Manitouaning Bay, 
many la.rge and small pot-holes have been bored in the surface of the 
level limestone rock. Before this rocky surface had been swept by 
fire, clumps of small trees and single trunks might have been seen 
growing out of these holes, their roots being embedded in the black soil 
with which they were partly filled. Great perpendicular nitches, like 
longitudinal sections of cylinders are excavated in the walls of some 
ravines which occur in the upper part of Gibraltar Rock. 

Superficial .Deposits.-Both the Archrean and the Palreozoic regions 
of the sheet may be characterized as rocky, more than half the area 
being destitute of soil fit for cultivation. The superfici!tl deposits are 
nowhere deep or extensive. Some deposits of fine sand occur on the 
southern slope of the great quartzite ridge on the north side of Bay of 
Islands. Below the first fall in ascending the Whitefish River, the 
banks consists of gravel, sand and sandy clay. Behind the village of 
W ekwemikong two ancient shore-lines have been formed partly by gravel 
and partly by the wearing away of the Hudson River strata. The clayey 
banks in the t ownship of Shiguiandab, south of Little Current, consist 
of Hudson River marls, softened superficially by long exposure to the 
atmosphere. In shallow places among some of the islands near the north 
shore of Lake Huron a stiff reddish clay occurs which is seldom seen 
above high water mark. This may some day prove' useful for puddling 
or other purposes in a section of country where such clay is scarce. 
Along the Mitchi-zin-ish-ing River from Tyson's settlement to Lake 
George, clay occurs under the surface sand of the valley. 
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ECONOMIC MINERALS. 

Limestones /or Bu.ilding, Granite, Jfarble.-The Silurian rocks of Building 

M . l' d F' . l' . l d Cf! d . f d f stones, amtou m an itzw1l iam is an s auor a variety o goo stones or granite, 

ordinary building purposes and some kinds suitable for heavy stmctures marble. 

The latter may be looked for among the thickly bedded buff-coloured 
dolomites of the Clinton formation and the gray dolomites of the 
upper part of the Niagara. The Guelph formation, which appears to 
be represented by the highest rocks in the southern parts of these 
islH.nds, is heavy-bedded and would yield stone of large dimensions, 
but of a porous character. The red granite of George Island is of a 
pleasing red colour, and has generally a medium texture, but in parts 
it is fine-grained. In the north-western part of the island, the expos 
ures rise to a good height for quarrying, and, as far as can be judged 
without actual trial, it could be got out in large blocks. Some part of 
the Huronian crystalline limestone exposed on the northern side of 
Lamirandiere Bay, referred to in a previous part of this report, may be 
found suitable for working as marble. 

Clay.s.-Some of the clayey shales of the Hudson River and Clinton Clays, 

formations on Manitoulin Island may be found suitable for making 
fire-clay or for the manufacture of pottery. The occurrence of stiff clay 
near the water-level along the north side of Lake Huron has been 
already referred to. 

Shell Marl.-This substance is found under a few of the limited Shell marl. 

peaty swamps and marshes and also under some of the smaller lakes 
or their drifld-up sites on Manitoulin Island. Where the soil already 
contains so much carbonate of lime as does that of this island, these 
marls will not be required as fertilizers, but they may prove useful in 
the manufacture of hydraulic cement. 

Lime.-The limestones of Manitoulin Island appear to be all dolo- Lime. 

mitic, except those of the Trenton group and some of the beds in the 
Hudson River formation. Both the dolomites and the pure limestones 
have been calcined for use by the farmers in the various parts of the 
island where they occur and have been found to yield excellent lime. 
The purer portions of the Huronian limestones of Lamirandiere Bay 
would no doubt also answe1· for this purpose. 

Hydraulic Cement.-Some of the yellow-weathering bands of the . 
Black River formation and also some of the thinly bedded portions of ~~e~t~lic 
the Clinton look as if they could be converted into hydraulic cement, 
for which there is an increasing demand in Canada, especially for 
making granolithic foot pavements. 
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B i tumens.-The bituminous black sha.le of the Utica formation of 
Cape i::lmith, the peninsula between Smith and l\fanitouaning bays and 
Strawberry Island, would yield about 3 per cent of oil on distillation, 
but at the present prices, it could not be manufactured at a profit. 
Some years ago, wells were sunk for petroleum at Cape Smith and at 
Bass Lake behind Shiguindah and small quantities were said to have 
been obtained. Surface indications of petroleum were stated to have 
been observed many years ago on the south side of Shiguindah Bay. 
In 1846, the late Mr. A lexander Murray brought a specimen of bitu
miniferous limestone from Manitoulin Island, which would be well 
suiterl for making asphalt pavements. The locality was not stated, 
but the writer has been informed that such a rock occurs a short 
distance westward from South Bay Mouth. 

Quartzite for Glass-making.-The white quartzites of McGregor, 
Frazer and Badgeley points and their adjacent islands, as well as of the 
high ridge on the north side of Bay of Islands, would furnish inexhaust
ible quantities of pure material for making glass. As t hese rocks 
occur on t he immediate shore of Lake Huron, at n umerous convenient 
places for shipping, they are likely to be utilized sooner or later for 
this purpose. 

Iron 01·e.-Small deposi ts or pockets of apparently good hrematite 
have been found in a few places among the Hurnnian quartzites. One 
of these, on the north-western side of Sturgeon Lake, near its western 
extremity, had been opened to a small extent, bu t a \Jandone<l some 
years ago. From all that could be seen at the surface, the occurrence 
was of limited extent. 

Copper Ore.- At t he Wallace Mine near the mouth of vVhitefish 
River, which was opened in 1847, but soon abandoned, copper-pyrites 
occurs in a quartz vein. Another veiu, only a few inches wide, con
taining copper-glance occurs at the portage across a narrow part of 
McGregor Point, four miles and a-half from its extremity. Small 
quantities of copper-pyrites were found in a quartz vein near the 
north side of Cross Lake on the Whitefish River and in other veins in 
various places among the Huronian rocks in the north-western part of 
the sheet, but none of these occurrences gave promise of economic 
value. 

Nickel.-The existence of nickel in t he country north of L ake Huron, 
where the metal has since been produced in such large quantities in the 
Sudbury mining district, was first made known by the late Mr. Alex
ander Murray, A ssistant Provincial Geologist, in 1848, from a specimen 
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he collected at the Wallace Mine, which had been opened the previous 
year. The ore was found by Dr. Runt's analysis to contain 8·26 per 
cent of nickel, but Mr. Murray says, "as two-fifths of the specimens 
consisted of earthy material which might readily be separated by 
dregsing, the quantity of nickel in the pure ore which this would repre
sent, would equal nearly 14 per cent." Dr. Hunt also discovered the 
presence of nickel in greenstone which had been brought the same year 
by Mr. Murray from a locality not far from the site of the present 
town of Sudbury. 
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DESCRIPTIVE NOTES. 

LAURENTIAN 

The Laure11tlan rock1111 of this eheet consist of 

red and grey mlo•- •nd hornblende-gneisses In 

even and regul•r beds1 together with coarse 
hornblende- and mlcC11-sohlsts and bands of 
quartz-rock with achlatoao parting•· 1 hey dip 
usually at •ngles of medium lncllnatlon. In the 
weatern part of the sheet1 the prevalllr19 strike la 

N.E., whlle tow•rds the eastern part It Is N.W.1 
and there appears to be an antlcllnal and sy11-
ollnal arrangement throughout. An area or 

coarse, dull olive-grey gran ite occurs between 
the western and midd le outlets of French River. 

Some greenatone dykes, having approximate 
east ·and-west directions, traverse the gnelea and 
appear to have bee11 connected with the origin 

of the depressions In which lie the e;1et·•nd · 
west flol'da, such as Collins Inlet. The Key and 
Byng Inlet. 

Limestones h•ve not been found among the 

Laurentlan rooks w ithin the sheet1 but In the 

Pil rry Sound Olstrlct, not far to the eastward, 
five bands of cry•t.lllne llm&atone have been 
traced. 

HURONIAN ANO IRRUPTIVE. 

The irruptive rooks are, for thfli most part, •sao
clated with the Huronlan areas, a11d consist or 
the belt of red granite running from Badgeley 
lal•nd to Three-mlle L•ke. twenty-three mllee In 

ler'lgth with a maa;lmum breadth of three mlles 
together with some belts of diabase and dlorlte 
between the east end of Lake Pa11ache a11d 
Howry Creek, running parallel w 1th the generul 
stratification 

The most oor1 sp louous "feature of th e Huronlan 
syatem within the map1 Is the whitish quartzite, 
great ridge• of which enter the w~ •t side of the 
sheet and extend due ea st to Three-mile Lake , 

whence they run south- west to Lake Hul'On, 

forming the high points between McGregor and 
Klllarney baiys , Betweer'I these two arms of the 

qu<1rtzlte, and northward, the m ost abundant 
rock Is ash·coloured greywac ke1 whic h Is as!lo

olated with varying proportions of quartzite•, 
quartz:· conglomer•tea , agglomerates1 breccias, 
aerlolte- and m1ca -11ehlata Impure dolomltea and 

the Irruptive green stonea above mentioned. The 
whole serlea1 including tho quartzites, di ps at 
high angles . The strike Is Indica ted at frequent 
Intervals on the rT".ap. 

CAMBRO-SILURIAN AND SILURIAN . 

The Csmbro-Sllu rlan and Sllurlan rooks of" 
Grand Manitou11n . La Cloc he and o ther Is lands, 

conslat of unaltered fosslllferoue 11trata, with a 
•outhward dip of about 40 feet to the mile . The 
following section Is taken 111croas La Cloche, 
Grand Manltoulln and FltzwlHlam island• along 
the weater11 edge of the sheet. The order la 

ascending:-
FEET 

1 . Choool0tto-ooloured marls with some 

f ine sandstones, posslbly Chazy 100 
Trenton group, grey llmestones with 
s haly and marly beda 920 

3· Utica ; black bituminous ahale - 60 
4 . Hudson River ; bluish-grey and drab 

marls and shales lnterstratlfled with 
thin layers of limestone and flne
gril lnad liandatanea, with ao or 40 foot 
of grey limestone at the top 250 
(Medina j wanting .) 

5 Clinton j drab. buff and purplish mag
naslan limestones, a bout 150 f eet, fol· 

towed by red marl beds at summlt1 

very p1rslstent but only 27 feet th ick, 
equlvalent of the 11 Iron Ore Band " - 177 
Nia gara; thic k and t hin-bedded, dark 

at1d light groy and buff dolo mltee. 

The thick and light-coloured beds pr• 
va ll i a nd are usually porOus an d crya 
talllna, although l<1rg e ly ccmpoaed of 
fragrne nt;iil o rgat1lc remal11a 405 
Guolph ( ! ) j some of the hlghost beds 
on the south end of Fltzwllllam laland 

and the south east ern portion of Mani· 

toulln !&land m11y belong to t his form
ation . They consist of coarse apongy1 

grey •nd buff dolomites 100 

1412 

ECONOMIC MATERIALS 

The Siiurian rocka furnish good buitdlng atones, 
and their varloua dolomite& and llm&atones have 
boon found to burn Into good lime. Rocks appa·· 
"'ntly eultable for hydr;;)1.1llc cement oeour In tt-ie 
Clinton and Trenton formatJons. The Utloa bitu

minous •hales would yield oll and g•s· The Hu· 
ronian white qusrtzitf'a affora lnexhaustlble quan

tltlea of excellent mater1at for glaas mu king. The 

red granite of Georgv lalands la well •ulted for 

monumer'lt.eand Is a good and handaome bulldlng 
storie. It Is easy of access and oan be obtained 
in large blocks . Nickel and copper ores ooc1.1r at 

the Wallace Mine on the north •Ide of Bay of 

1slanda1 and Iron and copper ores have been 
found at 11 few places among ttie Huronlan 

quarl.zltea . 

. • 
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To 
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northern portion of the Labrador Peninsula between Hudson Bay and 

Ungava Bay, made during the summer of 1896. 

I am, sir, 

Your obedient servant, 

A. P. LOW. 

OTTAWA, 12th January, 1898. 
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REPORT 
ON A 

TRAVERSE OF THE NORTHERN PART 
Or' 'l'lH: 

LABRADOR PENINSULA 
FHOM 

RICHMOND GULF TO UNGA VA BAY 

II \" 

A. P. LOW, B. AP. Sc. 

lNTRODUC'l'ORY. 

The present report. is based on the observations and measurements 
made during the summer of 1896, on a line of traverse carried across 
the north-western part of the Labrador Peninsula, from Richmond 
Gulf on the east coast of Hudson Bay to the mouth of the Koksoak 
River at Ungava Bay, supplemented by subsequent examinations of 
the rock specimens in the otfice. 

This work may be considered as supplementary to the Report on the Map. 

Labrador Peninsula, which included the results of the explorations of 
1892, 1893, 1894 and 1895 in that region, and the surveys made in 
1896 have been added to the map published with that report.* 

Acknowledgments are here made to Mr. C. C. Chipman, Cornmis- Aclrnowleclg

sioner of the 1-:ludson's Bay Company, for a circular letter to the mento. 

officers in charge of post~ along the route travelled, and to the follow-
ing gentlemen at those posts: Messrs. Wm. Broughton, Miles Spencer, 
Duncan Mathewson, A. Nicholson, D. Gillies, J. A. \Vilson, S. P. 
Ross, J. Ford and R. Ford, and also to Capt. A. Gra.y of the Hudson's 
Bay Company 's steamship Erik, for their generous hospitality and 
efficient aid, to which the success of the exploration is largely due. 
Further acknowledgments are made to Messrs. Nicholson, Gillies, 
Boucher, J. Ford, Guy and Swafield, for gifts of bird skins, bird eggs, 

*The line of traverse here described is shown upon the north-west sheet (No. 587) of 
the map accompanying the report above-mentioned, being P::u-t 1,, Annual Report, 
GPol. Sul'\-. Can., vol. VIII. (N.S,), 1895. 
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and articles of Eskimo manufacture, for the museum, <tnd also for 
valuable information concerning the natives and natural history of the 
region. 

Mr. G. A. Young acted as my assistant and carried on the surH'y8, 
kept the meteorological observations, and helped in the general work 
of the expedition in a most efficient and satisfactory manner. Mr. \ ·V. 

8preadborough wa.~ attached as collector of plants and naturnl ~istory 
specimens, and succeeded in making large collections of this kind, 
besides performing other duties incident to such a trip. The remainder 
of the permanent party consisted of three canoe-men, and these were 
supplemented by extra canoe-men and guides from time to time, as 
required. 

The route followed between Hudson Ba.y and Ung;wa Bay was first 
passed over in 1824 by Dr. Mendry, when sent by the Hudson's Bay 
Company from M.oose Factory to establish a trading post at the mouth 
of the Koksoak Ri,·er. The only known record of his trip is a rough 
map of his journey, from which a copy was taken at Moose Factory in 
1887; since then the original map has been lost. 

In 1885, the Rev. J. Peck, of the Church Mission Bociety, crossed 
by the same route and subsequently wrote a short account of his trip 
which was printed in a publication of the Society. A survey from 
Richmond Gulf, seventy.five miles inland, to the outlet of Clearwater 
Lake, was made l.Jy the writer in 1887, an account of the journey 
appearing in the report of that season's work.* 

Jon1'ney to Commencement of E a,ploration. 

To reach the point of departure of the exploration, far up the east 
coast of Hudson Bay, the party left Ottawa on ~fay 27th, and pro
ceeded by the Canadian Pacific Railway to Missinaibi stat.ion, 
situated near the bead of the Michipicoten River, which flows into 
Lake Superior. Here the outfit and provisions were loaded into two 
large Peterborough canoes and a large bark canoe manned by four 
Indians, who were temporarily engaged to assist in the transpon to 
:Moose factory. From Missinaibi station the route led through Dog 
and Crooked lakes to the height-of-land separating the head-waters of 
:.V.Cichipicoten from the Missinaibi hranch of the Moose River. Having 
crossed the wa,tershed Missinaibi. Lake was fo~lowed northward to its 
outlet, and the river was descended to Moose Factory near its mou th 
in the south-western part of James Bay. This part of the route bas 
been fully described by Dr. Bell, t and it need only be stated here 

* Anmrnl Report, Geol. Sur\'. Can., vol. III. (N.S.), pp. 55-60 J. 

~Report of ProgresR, Geol. Surv., Can., 1877-78, P art c. 
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that it is the easiest and shortest route from the railway to Hudson 
Bay, being in all about 350 miles. Rapids and falls necessitate some 
twenty-five portages, of which the longest is more than two miles, 
but most are comparatively short, ranging in length from 50 to 400 
yards. The last portage is about 150 miles above the mouth of the 
river, and below it the stream passes from the undulating country 
underlain by Laurentian and Huronian rocks, to a much flatter country Fl"'t country 

h l h · t J b d f s·1 · d D · 1. olong Lower w ere near y onzon a e s o i unan an evon1an imestone ;\loose. 

are masked beneath a considerable thickness of stratified clay and 
sand. These deposits of drift thin out towards James Bay, so that 
for upwards of fifty miles from the mouth of the river, the land does 
not reach an elevat.ion of one hundred feet above the ~ea. This great 
plain was covered with large spruce trees and remnants of the forest are 
still found in patches along the banks or on the islands, but elsewhere 
it has been burnt and its place taken by a thick growth of small 
aspen and white birch. Much of the plain would undoubtedly make 
fine agricultural land and the climate is sufficiently temperate to allow 
the successful growth of hardy cereal and root crops, as these are now 
grown at Moose Factory, which is less favourably situated than the 
country further away from the influence of the cold waters of James 
Bay. A drawback to settlement exists in the swampy nature of large 
areas having a heavy clay subsoil, but this might easily be overcome 
in many places by drainage to the rivers, and a large tract of country 
made fit to support a considerable population when it is rendered 
accessible by railways. 

A delay of a week at l'lioose Factory was occasioned by the repairs 
necessary to the large Collingwood fishing-boat belonging to the 
Survey which had been stored there in 1892. The boat was loaded 
with two tons of provisions and outfit, and carried the two large 
wooden canoes on deck, besides a crew of six men, and consequently 
was rather low in the water for safety or comfort. The trip up Hud- Voyage in 

B d f 1 h J 1 [nelson Bay 
son ay laste roro t rn 14t to the 29th of une, and the course 
followed was across Hannah Bay to Point Comfort, thence north-east 
passing to the east of Charlton and Strutton islands to the east coast 
of Cape Hope, whence the coast was followed to Richmond Gulf. 

Stops were made at several places, including Fort George, Great Whale 
River and Little Whale River, to examine the rocks in order to extend 
the knowledge of the geology of the coast, which had been, in part, pre
viously examined and reported on by Dr. Bell in 1877,* and by the 
writer in 1887 and 1888. A description of the coast and islands is 

·• R eport of Progress, Geol. Surv. Can., 1877- 78, pp. 11-19 c. 
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given in previous reports, and it is only necessary to mention that the 
south and east coasts of James Bay are generally low, with a wide 
margin of swampy land above high tide, while between high and low 
water mark wide mud flats sometimes extend for miles. A.s the coast 
is followed northward the flat swampy land is broken by rocky ridges; 
these increase in height and number, so that in the vicinity of Cape 
Jones the areas of rock exceeci those of swamp and drift. The shore 
is broken by long irregular points, and in many places is fringed with 
islands that extend several miles from the mainland ; they are rocky 
or formed of drift. A chain of large islands lies parallel to the coast 
and about a third of the way across James Bay. These are composed 
of sand, clay ancl boulders, representing the higher parts of a terminal 
moraine of an ice-sheet from the Labrador side. 

Beyond Cape Jones the character of the coast changes. The rocky 
hills are continuous and rise directly from the shore, with, in places, a 
narrow margin of terraced drift on their flanks. The scattered islands 
of James Bay give place to a regular chain formed from the bedded 
rocks of the 1\'.Ianitounuck series of Dr. Bell.* These rocks also occur 
in patches along the coast to the south of Great Whale River, and 
continuously so to the northward of that stream. As the rocks dip 
seaward, the islands present abrupt cliffs on their landward sides and 
slope more gently with the bedding in the opposite direction. The 
chain of islands commences immediately north of Cape Jones, and with 
only a few breaks continues northward to Portland Promontory, a dis
tance of OYer 300 miles, or considerably beyond the limit of this 
report. 

VegPtation. The coast and inner islands of James Bay are covered with thick 
growths of small black spruce and larch, along with white spruce, 
balsam fir, aspen and balsam poplar and white birch ; the outer islands 
are nearly treeles . Tc. the northward of Cape Jones, the trees become 
dwarfed and confined to the lower slopes and valleys, and as the coast 
is followed northward the forest becomes scanty, so that in t he vicinity 
of Richmond Gulf, dwarfed black spruce and larch only are found in 
protected gullies, leaving the g reater part of the coast quite bare. 

At Great Whale River, an Indian who had crossed to Fort Ohimo 
with l\'Ir. Peck in 1885, was engaged as guide, but, contrary to the 
'accepted idea, he had, in the course of eleven years, forgotten all that 
he knew about the route, and proved useless in that capacity. 

*Report of Progre's GE:ol. Surv. C:rn., 1877- 78, pp. 11-lfi c. 
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Cowitry Betu.:een Hndson Bay and Clearwater Lake. 

H.ichmond Gulf, or more properly" Gulf Lake, " is a triangular body ~ichmond 
f 1 ·d h l d h · · bnlf. o sa t water, w1 est at t e sout rnrn en , w ere it measures mneteen 

miles from east to west, while its greatest length is twenty-three miles 
from north to south. It is separated on the east side from Hudson 
Bay by a high narrow ridge of Cambrian rocks, capped with trap, which 
rises in cliffs from 500 to 1200 feet above the water. A deep narrow 
break in the ridge near the south-west angle of the lake, (or gulf) 
affords a connection between the sea and Lhe Jake. The average rise 
and fall of the tide in this part of Hudson Bay is about six feet, and 
is sufficient to cause a tremendous rush of water in and out through 
the narrow channel, which i~ about two miles long and Jess than 300 
yards wide in its narrowest part. The difference between high and low 
water in the lake is about twenty inches. The south and east shores 
are rounded hills of Laurentian granite, from 500 to 1000 feet high, 
flanked by upturned beds of Cambrian rocks and trap. The expanse 
of the lake is broken by a number of la.rge, high islands formed from 
the same upturned beds dipping west. 

Along the outer coast in the vicinity, stunted black spruce and Trees. 
larch grow in clumps only in the low protected gullies, but around 
the margin of the lake the trees grow thiCkly everywherP, and on its 
eastern side they rise nearly to the summits of the hills, showing that 
the climate is more ruuderate away from the cold waters of Hudsor_ 
Bay. 

The Clearwater River, a large stream dischm·ging Clearwater Lake, Cl.earwater 
flows through a deep, narrow gorge near the south-east angle, into River. 
Gulf Lake, and about two miles to the eastward another sLream called 
the Wiachouan falls in. The mouth of this river was reached on 
July lst, and after discharging the boat, which was then sent in 
charge of two Eskimos to Great vVhale l~i VPr, the outfit and provisions 
were iearranged for portaging inland. The V\Tiacbouan has a fall of 
315 feet just above where it reaches the salt water. This was passed Portages on 

by a portage two miles and a quarter long that rises 500 feet to the Wiachonan. 

summit of a rocky ridge and then descends to the stream immediately 
:<hove the fall. One mile above, a fall of 55 feet necessitated another 
portage of quarter of a mile, with a very steep rise at its lower end. 
The river above this, for twelve miles, to where the route leaves it, is 
about fort.y yards wide, and winds through a valley nearly lrn.lf a mile 
wide walled in with rounded Laurentian hill s that rise from 300 to 
500 feet above it. The valley is well wooded with small spruce and 
larch, the upper sides and tops of the hills being partly bare. 
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The route left the river on its north side, by a portage that rose in a 
mile and a qua,rter to a small stream nearly on a level with the sur
rounding country, or about 7 50 feet above sea-level. Five short por
tages were made along the stream, where it connects as many small 
lakes, and then a portage of 1000 yards was crossed to a lake drained 
by another tributary of the vViachouan. The route followed this 
stream clue east eleven miles, through three lakes of two, one and a 
half and seven miles long, respectively, connected by portages of 175 
a,nd 750 yards. The route then turned north and passed over four 
portages of 90, 220, 375 and 500 yards, connecting short lake-traverses 
to a large lake drninecl by a branch of the Clearwater. 

This lake is five miles and a half long and has a number of deep 
bays at both ends. A portage of a third of a, mile, led from its east 
encl to the small stream discharging it, which was followed northward 
two miles, and there left on the north side by a portage up a. steep hill 
and then one mile over a barren plain to the Clearwater River. 

The river was ascended four miles and a half to an expansion called 
Stillwa.ter Lake, passing on the way five short mpids where half
loads were tracked up. The lake i$ seven miles long and averages 
half a mile in width; at its head there is a heavy rapid passed by a 
portage of 300 y<trds. The current above is sluggish for two miles, to 

where the stream branches into three parts, all outlets of Clearwater 
Lake. The eastern and smallest stream was followed for a mile and 
a quarter, when a nanow neck was crossed into the middle branch 
at the head of a long rapid, about one mile below where it flows out 
of the lake. Clearwater Lake was not. reached until July 11 th 
owing to the large quantity of supplies to be carried over the numer
ous portages. 

Cha.meter of The country between Richmond Gulf and Clearwater Lake ha~ a 
country. gre1Lt sameness of character and consists of a plateau rising abruptly 

from the coast to a general elevation of 7 50 feet. Its surface is broken 
by rounded ridges of granitic hills tha.t rise from l 00 to 400 feet above 
the general level, while the valleys between the ridges are filled with 
lakes, generally long and narrow, those of each valley being connected 
by short. rapids. The largest rivers, like the Clei:irwater, have deep 
valleys cut below the general level of the plateau, but the e only 
extend a few miles inland, so that beyond fifty miles from the coast 
all the water-courses are but little below the level of the plateau. 
About one half of the plateau is barren, the trees being confined to 
the mllrgins of lakes and the lower lands of the valleys. The forest is 
wholly composed of blitck spruce and lar-::h, the former constituting 
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about ninety per cent of the whole. The trees are small, slim and 
gl'Ow close together on the lower grounds, but on the higher they a re 
separated by open glades. The largest trees never exceed twelve inches 
in diameter three feet from the ground, nor are they e\·er more than 
thirty feet high. 

The small streams and lakes are well stocked with trout and white- Fish and 
fish. In the Clearwater, large brook- and lake-trout are plentifu l, game. 

especially in the rapids below the lakes. The barren-ground caribou 
is not abundant in this region, and in summer is not often met wit h, 
being at that season in the barrens farther north. Willow ptarmigan 
were found everywhere in great numbers, but other feathered game is 
scarce. A few families of wandering Indians inhabit this area and the 
frequent standing poles of their wigwams showed where they had 
cMnped along the route. 

Clearicater Lake. 

The exploration of the shore-line of Clearwater Lake occupied our 
time from the l2th to the :20th of July, much delay being caused by 
wind and rough water. 

Clearwater Lake is a large and beautiful body of water, who~e Clearwater 
1 h f L h . f fi 'l l" Lake. greatest engt rom sou tu-east to nort -west is orty- ve m1 es. < 1·oai 

its north-west end the main body of the lake is nearly twenty miles 
across, it then narrows to ~Lbout half that width and continues so to 
the head of the south-east bay. The shore-line is very irregular, being 
broken by rocky points into nuruerous bays of various forms, some of 
which are quite long; they are most numerous along the north-west 
nnd southern shores, and these portions of the lake are fringed with 
many rocky islands, some of them large. Islands are also found along 
the other shores, but are not nearly so numerous. Besides the 
fringe along shore, the middle of the lake is occupied by several large 
:tnd high islands that extend into and nearly block the entrance of 
the south-east bay. The main outlet of the lake is near its south-west 
corner, where several large islands divide it into three channels, as 
:i,l ready mentioned. Another outlet leaves the head of a narrow bay 
some four miles west, and this stream does not join the main discharge 
for more than twenty miles; still another outle t is said to fiow from 
the head of a long narrow bay that stretches westward from the north-
west corner of the main lake. The streams flowing into the lake are 
1Lll small and unimportant; the largest is called N oonish R iver, an<!l. 
enters at the north-east corner, while another large brook flows into 
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SnrroL:ndiug the head of the south-east bay. The water is nimarkably clear, deep 
country. and coo], and is abundantly stocked with large lake- and brook-trout, 

whitefish and suckers. The surrounding country is formed of rounded 
Laurentian hills that ri~e from ~00 to 500 feet n.bove the Jake. Only 
two hills exceed 500 feet in altitude, and they are but little higher; 
one, called Burnt Hill, is situated near the mouth of the north-west 
b11.y, the other, or Berry Hill, is on the north side, about ten ruil es east 
of Burnt Hill. Frnm the summit of the latter, the east en<l of Seal 
Lake may be seen some twenty miles to the northward. The hills are 
highest around the western and southern portions 0£ the lake, the 
bnd becoming lower and flatter to the north and east, especially about 
the south-east bay, where large area,s are flat and swampy. The forest 
is similar in size, growth and distribution to that already described, 
the trees about the south-east bay being somewhat huger and the 
woods continuous over the low areas. 

Olearwatn 
Lake to 
Se.'1[ Lak.-:. 

Country Between Clearwater and Seal J,cike8. 

The canoe-route from Clearwater Lii.ke to Seal Lake, ascended the 
~oonish River due east, for fifteen miles, through small lake-expan
siorn; connected by three rapids, to a small lake at its head. The rapids 
are too shallow for canoes and were passed by portages of 1 OOO, 600 
and 50 yards respectively. From the lake a portage of 500 yards led 
over a ridge to a narrow southern b<ty of Seal Lake. 

The country surrounding the route is similar to that bst described, 
with low partly barren hills rising from 100 to 300 feet on both sides 
of the valley. A new feature is the quantity of stratified sand 
arranged in ridges along the Yalley. These ridges are uniform in 
height, about fifty feet above the water, and look like terraces, but on 
examination are seen to be sharp and narrow and are probably e&kers 
formed by a glacial river flowing westward . A continuation of the 
ridges was seen on the southern bay of Seal Lake about three miles 
from where it joins the main body, and there they form long nar
row points stretching out from the west shore. 

&al LakP. 

Explom.tion The time between J. uly 2-!th and August 3rc1, was spent on 
of :'\.•al L~kP. :-lea! Lake, but owing to a succes ion of strong gales for se·;ernl 

days, the lake was too rough for canoes, and consequently there wa:i 
only sufficient time to carry a survey-line from the southern bay to 
the head of the north-east bay. From this ~urvey, supplemented by 
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information obtained from Indians, the lake was found to be more 
than fifty miles long, while it varied in breadth from half a mile to 
five miles. Its we:> tern end is about twenty miles directly north of 
Berry Mountain 011 Clearwater Lake, where it discharges by the 
Nastapoka River, a large stream flowin g intu Hudson Bay forty-five 
miles north of Richmond Gulf. The southern bay on the Clearwater 
route is six miles long <tnd is broken by a number of smaller irregular 
bays on both sides. 

Thirteen miles east of its mouth, the main lake narrows to less than 
300 yards for a short distance and has a strong current that practically 
joins two lakes. To the eu.stward of the narrows the breadth varies 
from one to two miles, for six miles, the lake then dividing into Ionµ Long bays. 

narrow bays, one running a little south of ea,st, the other nearly nort 11-

east. The ea.s t bay was not explored but is said to have about the 
same lengt h as the south-east one, or about sixteen miles. The north-
east ba.y subdivides about t wo miles from its mouth, the main bay 
continuing north-east, the other running nearly ,...-est for some ten miles. 
The su rface 0£ the lake is partly broken by islands, many of those in Islandg. 

the western part being large and high. In the eastern part, the 
islands a.re generally small and rocky, but there is a chain of them 
along the north shore formed of sa,nd, the remains of esker ridges. The 
water has a brownish t inge and is not nearly so clear as in the hst 
great lake; in many places it is quite shallow. 

The name is derived from the seals living in its waters, which :ctre 8eals inhabit-
- I I h b 1 (J-?' · l' I l 11 . 1 ing the lnke. e1t 1er t1e common ar our sea tioca vitu ina) or a c ose y a l• Ct 

species. The harbour seal is known to travel overland for considernb 1e 
distances, but its presence in this lake n ea.rly a hundred mil es from 
sa,lt-water at an eleva tion of nearly 800 feet above the sea, can hardly 
be due to its migration up such a rough stream as the Nastapokri. 
Another way in which it might have reached the lake was during 
t he subsidence of the land at t he close of the glacial period, when the 
lake was nearer sea-level than a t present by more than 600 feet, and 
when the deep bay extended inland up the present valley of t he 
N astapoka to or nerir the outlet of the lake, with such conclitionR it 
would be easy for seals to reach the lake, and having found it full of 
fish t hey probably lost the inclination to return to the sea. Three 
seals were seen in the lake, and the Indians kill annually more than 
thirty, showing that the animal breeds freely in the fresh water. 

The same rolling semi-barren country was found about Seal Lak e, Ch>iracter of 

with rounded rocky hills rising from 100 to 300 feet above its surface; country. 

the trees are simila r to, but smaller than, t.hose about Clea,rwater Lake. 
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Barren-ground caribou were seen plen(,ifully on the island and about 
the shores of the lake. 

Seal Lake was left on August 4th, by a small stream ea.lied Buzzru·d 
Brook, which flows into the head of the north-east bay at the foot of a 
prominent, steep bill. The brook flows from the north-east in a valley 
from 100 to 1000 yards wide. It is a succession of small lakes joined 
by rapids, which ·were passed by four short portages m the seven miles 
to the height of land separating the N asta.poka from the head-waters 
of the Stillwater branch of the Koksoak. The height-of-land portage 
iS fifty yards long and passes througli a low boulder-strewn gully to 
Shem I,ake. 

The drift becomes much thicker as the watershed is approached and 
is thrown into irregula.r sharp hummocks from 50 to 1.50 feet high, 
coYered with many large boulders and angular masses of rock. The 
sandy esker-ridges continue from Seal Lake up the valley to and be
yond the height-of-land. 

li pper Stillicater River. 

f1 !1ern L~k t> . Shem Lake is seven miles and a half long from Lhe portage to its 
discharge at its north-east end; it varies from a quarter to one miie 
wide and occupies a continuation of the valley followed from Seal Lake. 
The country surrounding the lake rises from 100 to 200 feet, with 
gently sloping hills masked by a thick mantle of drift through which 
the rocks appear only on the summits. The drift is largely composed 
of angular blocks and boulders, and it is evidently little travelled. The 
lake discharges by a large brook which falls twenty-five feet in a quarter 
of a mile below the outlet; it is then joined by a northern stream of 
equal size, and the combined stream is called the Natuakami or Still
water River. 

Shem L ... la· tu From Shem Lake to N atuakami Lake, fifty-four miles lower down 
N~tuaka.mi -;t ream the character of the river and surroundina country chanetes so 
L:ike. ' " " 

ii ttle that the whole may be included in one description a bewildering 
detail of rapids and changes of course. The $tream between the lakes 
flows in a general north-east direction. vVith numerous minor bends, 
it first flows nearly north-east for thir ty-four miles, then turns gradu
ally towards north for twelve miles and finally north-east for eight 

miles. 

The main stream is joined by tributaries at frequent intervals, mostly 
from the northward, the largest flow in at the eighth, eighteenth, 
twenty-sixth, thirty-fifth and forty-seventh miles below Shem Lake; 
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the last is the only important stream, and has been named Russel 
River. It flows through a deep northern valley and joins the ~till

water by a fall of ten feet. [t is somewhat smaller than the main 
stream which above the junction flows with ;i. rapid current in a shallow 
channel about 150 yards wide. The level of Natuakami Lake is 370 
feet below that of Shem Lake and the river between the lakes is almost 
a continuous rapid without any direct falls, the total number of rapids 
is sixty ·four, or more than one per mile. They are all ,·ery shallow, 
greatly obstructed with boulders and dangerous to descend with 
canoes. 

The country does not slope with the river, and consequently the Ri ver valley 

bottom of the valley for several miles above N atuakami La:.e is about and plateau. 

700 feet below the general level of the surround ing region. The 
valley varies from a quarter of a mile to a mile in width, and small black 
spruce and larch grow on the low bottoms and nearly to t he summits 
of its rocky walls. The river is not well supplied with fish, only a few 
trout and suckers being taken with net and hook. Barren-ground 
caribou were plentiful on the sandy islands :i.bove N atuakami Lake, but 
were scarce along the upper part of the river where they probably con-
fined themselves to t he barren upper hills to escape the tormenting 
swarms of flies met with in the valley. 

The country above the valley is formed of rounded ridges of bare 
granite hills without soil or trees, fire having destroyed every vestige 
of vegetable growth. 

K atuakami Lake. 

N atuakami Lake occupies a broadened portion of the valley and is l'fatualm1 11i 

only an expansion of the river without current. It is fifteen miles Lake. 

long and varies from a quarter of a mile to three miles in width. The 
water is generally shallow and at the head of the lake there is a 
delta of low sandy islands three miles long, formed from detritus 
brought down by t,he river. These barren, wind-swept islands a.re a, 

favourite resort for caribou in Hy time. The sides of the valley rise 
gently and do not obtain an elevation of 500 feet above the lake 
within from five t,o ten miles of the shores, leaving wide areas of 
swamp and bottom lands on both sides, where small black spru ce and 
larch grow thickly except where removed by fire. 

A number of Indians were found here engaged lll killing caribou ; 'Indian~ . 

they reported t hat the lake is well stocked with trout, whitefish and 
suckers, and that a few salmon are taken in the nets, but that the 
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greater number of salmon ascend the Kenogamistuk branch to spawn. 
A number of small salmon were taken between Natuakami Lake and 
the junction of the Kenogamistuk on the way down stream. 

Lower Stillwater River. 

Natuakami The distance from Natuakami Lake to the junction of the Keno-
Lake to Keno- . k . h. · ·1 d h 1 f h · · gamistnk. gam1stu is t ll'ty-seven m1 es, an t e genera course o t e nver is 

Larger tre ·;;. 

CUl' rent of 
river. 

about ea8t-north-east, the stream forming a light curve on the south 
~ide of that course. The river leaves the lake at its east end, where, 
for two miles, it is broken into shallow rapids, with a fall of twenty
five feet. Small islands a,nd shingle bars divide the stream into several 
channels, all very shallow and greatly obstructed with boulders which 
form the bottom at the rapids, no rock being seen in place in the bot
tom at these or other rapids further down stream, showing that the 
present bed of the river is probably a new one, considerably above the 
level of its pre-glacial bed. The valley at the outlet of the lake nar
rows to about half a mile, and lower down varies from half a mile to 
one mile across. The steep rocky walls rise from 400 to 1000 feet 
above the river. The stream averages a quarter of a mile in width, 
and the interval between the shores and the sides of the valley is 
occupied by low swamps rest.ing upon clay soil. Terraces up to 160 
feet above the level of the river were observed almost continuously 
on both sides of the valley from the outlet of the lake, and probably 
mu.rk the level of the sea during the period of post-glacial subsidence. 
The terraces were not seen above Natuakami Lake, but this was pro
bu.bly dUf- to the lack of drift upon the rocky walls of the valley there, 
as the clays extend about eight miles above the lake, to the foot of the 
heavy rapids of the upper river. 

The trees in the valley below N atuakami Lake are larger than any 
met with in crossing from Hudson Bay, and a few small balsam fir and 
balsam poplar were noted, along with the black spruce and larch. 

Below the outlet rapid, there is an interv>.1.l of five miles of quiet 
water, followed by two miles and a half of rapids, with a descent of 
thirty feet, where the channel is again broken by bouldery islands, 
while the low muddy shores of the stretch above, give place to high 
banks of rounded boulders. Then follows eleven miles of even cu rrent 
at a rate of about three miles an hour, the river flowing in a shallow 
channel from a quarter to half a mile wide, obstructed by many sand 
bars ; the banks a re low and muddy, with swamps or long narrow 
lakes between the river and the sides of the valley, which are from 
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one to two miles apart. The slopes rise from 800 to 1000 feet and 
are flanked by terraces, the high-level terrace (200 feet) being very per- Terraces. 

sistent, and in places having its upper part and top formed of packed 
boulders. The lower terraces are seen only in the gullies of small tribu-
taries and never rise more than 50 feet above the river. 

The quiet water is followed by fourteen miles of heavy rapids con
nected by stretches of swift water, extending to the junction of the 
Kenogamistuk, the total fall being 65 feet. The stream varies from 
200 to 400 yards in width with banks from ten to thirty feet high, 
composed of tightly packed boulders which form points jutting a short 
distance into the stream. Eddies occur below the points and are of great 
assistance in ascending with canoes. The hills are somewhat higher 
and more rugged, often terminating in sharp points due rather to the 
weathering of the granite than to lack of glaciation. 

A short distance above the Kenogamistnk, a large stream called the Lookout> 

J,ookout River flows in from the northward. It is broken into several River. 

channels at its mouth by low shingly shoals, over which it falls in 
steep shallow rapids. About a mile up the river passes out.of a deep 
narrow gorge, at the mouth of which are two well-marked terraces 
100 and 250 feet high. The poles of a number of Indian tents were 
standing on both terraces, where the natives live during the autumn 
while keeping watch for herds of caribou that cro s the river in the 
vicinity. 

Kenogamistiilc River. 

The Kenogamistuk is a much larger stream than the Stillwater, Kenogamis

being at its mouth more than a mile wide, but as it is greatly tuk. 
obstructed with sand and gravel bars, the width of the combined 
channels would be about half a mile only. The channels are shallow, 
but the current is very strong and the volume of water great. The 
river was ascended five miles from its mouth, to where a large 
tributary flows in with tremendous rapids through a narrow gorge 
from the south-east. As the stream was ascended its channel was 
found to contract and the deeper water became more rapid so that for 
half a mile below the branch, its width was about 200 yards and the 
rapids quite unnavigable. From a hill near by, the valley of the main 
stream was seen stretching for eeveral miles to the south-west and 
down it the river poured in a continuous heavy rapid for more than 
six miles. The valley varies from one to two miles in width, and the 
rocky walls rise from 600 to 1000 feet above the stream. The banks 
of the river are usually steep and often show sections of contorted, 

2 
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bedded clay, gravel and shingle. The high-level terrace (250 feet) is 
well marked on both sides of the valley. 

Upperwaters. According to the Indians who hunt along the Kenogamistuk, the 
river is almost a continuous rapid from its mouth to the first forks 
some forty or fifty miles above, the forks being situated about thirty 
miles directly south of N atuakami Lake. The western branch is much 
the smaller and rises in a large lake near the head waters of Little 
Whale River; the larger branch flows from the southward for a con
siderable distance from where it again branches, the western branch 
rising near the head of Great 'Vhale River, the southern branch 
draining several large lakes not far to the northward of Nichicun and 
Lake K aniapiskau. 

K enogamis
tuk to 
Kaniapislrnu. 

Character of 
country. 

Larch R iver. 

From the junction of the Stillwater and Kenogamistuk the com
bined stream is called the Larch River for sixty-six miles, to where it is 
joined by the Kaniapiskau, the general course for this distance being 
nearly east-nortbeast. The course is north-east for twenty-five miles 
below the Kenogamistuk. As the valley here is from two to four 
miles wide and the river from 400 to 1000 yards across, there is a 
considerable interval of flat swampy land between the shore and the 
sides of the valley. The hills continue rugged and slightly lower 
than those previously described. A goud view of the country sur
rounding the river was obtained from the summit of a sharp peak of 
granite 890 feet above the water, on the north side of the valley about 
two miles below the forks. The country is more broken than the 
uplands about Natuakami Lake, being deeply cut by the ravines of 
small streams leading down to the river. The depressions are dotted 
with small lakes and ponds, and the whole upper surface is devoid of 
trees, the vegetation being confined to small willows and arctic shrubs. 
The clay banks of the ril'er slope gently from the water to heights 
ranging from twenty to forty feet. The shores are generally sandy 
with frequent bouldery points; the channel is shallow and obstructed 
with long sand bars and shoals over and between which the river 
flows with a uniform current of about four miles an hour. The valley 
closes in to less than a mile towards the end of the course, and the river 
also narrows and breaks into heavy rapids for the next eight miles, 
with a total fall of 60 feet, the general course of the stream being 
south. Along the first five miles, the rapids are very heavy, the river 
being hemmed in between low banks of huge boulders so that its 
breadth varies from 100 to 200 yards only. The channel widens by 
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degrees along the lower three miles, and the rapids gradually change 
into a swift unbroken current flowing in a shallow channel. Two Tributaries 

. . . d from the north 
large streams JOlll the nver from the northward, the upper, calle 
Young River, comes in with a tremendous rush over huge boulders 
about the middle of the course; the other, or Junction River, falling 
in at the lower end, and taking its name from the fact that its valley 
appears to mark the junction of the C:mbrian rocks with the granites. 
The surrounding country is somewhat lower, but more rocky and 
broken than that last described. Terraces at elevations of 30, 60, 
100, 150 and 200 feet were observed in many places. 

The course of the main stream below Junction River is south-east Larch River 

f ·1 h f . ·1 h f . 'l d be'ow Junc-or ten nu es, t en east or nuie m1 PS, nort -east or nine m1 es, an ticn River. 

finally east for eight mil es to its junction with the Kaniapiskau. The 
river varies from a quarter to a third of a mile wide along the three 
upper courses, and flows with a swift, even current broken only by 
shallow rapids at the sixth and fourteenth mile. The banks are high 
and scarped in places, when they show sections of stratified clay, but 
in most places they have a gentle slope, and between the frequent 
bouldery points are covered with a thick tangle of willows that extends 
from the water to the edge of the trees some sixty feet above the river. 

The aspect of the country changes with the change of the rock, the Change in 
unequal granite hills giving place to regular ridges of stratified rock, ~~~~,~~;.£ 
which have a gradual slope towards the east coinciding with the dip 
of the strata while presenting steep cliffs toward the west. These 
ridges vary from 200 to 500 feet in height above the river, along the 
western part, but as the Kaniapiskau is approached they become higher 
and about the junction with that stream some are 1000 feet high. 
The valley immediately below Junction River widens out until the 
hills forming its sides are from five to ten miles apart, the space 
between being occupied by a flat plain elevated about sixty feet above 
the river. As this plain is underlain by clay, its surface is usually 
very swampy and is covered with deep Sphagnum moss, through which 
a passage from the river to the hills can be made only with great 
difficulty. All the tributaries have deep gullies cut into the clay. The 
trees are the same as those last described, being confined to black 
spruce, larch, balsam fir, white spruce and balsam poplar ; they 
are all small and of no commercial value. The spruce, larch and 
fir grow thickly on the plain and lower parts of the hills, of which the 
summits are barren. 

The river is very rapid along the last course of eight miles above the Confluence 

Kaniapiskau, having a fall of forty feet. It narrows to about 30 0 1t!~iapiska.u. 
2! 
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yards and rushes along in a much narrower valley than formerly, 
between high banks of clay faced with boulders, to the forks. The 
Kaniapiskau is the longest an<l largest branch of the Koksoak River, 
and takes its rise in Summit Lake in north latitude 53°, out of which 
the l\1anicuagan River also flows southward to the Gulf of St. Lawrence, 
thus forming a cont,inuous waterway from Ungava Bay, southward 
across the centre of Labrador to the St. Lawrence. The Kaniapiskau 
was explored from Lake Kaniapiskau downwards in 1893, and a 
description of it is given in my report on the Labrador Peninsula.* 
vVhere it joins the Larch River it is about half a mile wide, with a 
strong current and shallow channel. 

Koksoak River. 

The united stream below the junction of the Larch and Kania
piskau is called the Koksoak, an Eskimo word signifyin g "big river." 
The river averages about half a mile in width for six miles below the 
forks, and flows with a swift current in a shallow channel. The banks 
are low and either strewn with boulders, or sandy. The hills on the 
sides of the valley are from one to two miles apart, and are arranged 
in sharp ridges whose axes are nearly at right angles to the river. 
These ridges rise from 500 to 800 feet above the water and have steep 
cliffs on their south-west sides. 

The course of the river is north-cast for the next twenty-five miles, 
and its channel varies from half a mile to a mile and a half in width, 
being obstructed by large islands of san<l and gravel covered with a 
thick growth of willows. The banks vary from ten to thirty feet in 
height and are formed of sand with a bouldery shore. The valley is. 
from one to three miles wide and rises in low sandy terraces to the 
flanks of the rocky hills, which are formed of schist, gneiss and 
granite instead of the shale, limestone and trap of the former courses. 
The hills become lower as the river is descended, and although formed 
of different rocks they still preserve the characteristic westward facing 
cliffs and vary from 300 to 500 feet in height. The channel con
tracts to about half a mile at the lower end of the course with rocky 

Raf tl?1d'd at head shores, islands and reefs that break the stream into heavy rapids for a 
0 I e. 

mile. The tide effects the river to the foot of this rapid. 

The course is nearly east for eighteen miles from the rapid to High
fall Creek, a small river falling in from the southward . Along this 
course the banks are generally high and rocky and the south shore is. 

*Annual Report, Geol. Surv. Can., vol. VIII. (N.S.), pp. 107-123 L. 



LOW.] KOKSOAK RIVER. 21 L 

an almost continuous rock-exposure. The channel is about a mile 
wide and is broken by many low islands of sand and boulders. The 
hills on the south side rise in many places directly from the river, but 
are only from 50 to 200 feet high; on the north side there is usually 
wide sandy terraces between the river and the rocky hills behind. 

From the mouth of High-fall Creek the course of the river changes Below High· 
fall Creek 

to north-east for ten miles; the stream widens to nearly two miles and · 
the low hills retreat, leaving a wide interval of swampy land on both 
sides. The shores are flat, and when the tide is low extensive mud-
flats are laid bare on both sides. Eight miles below High-fall Creek 
the shores again become high and rocky, and the river is obstructed by 
several large rocky islands that divide it into a number of channels 
through which the water rushes in or out according to the state of the 
tide. 

The next and last course of the river is nearly north-northeast for Lower part of 

thirty-two miles, to its mouth in the south-west part of U ngava Bay. river. 
Along this course the channel is deep and with the exception of a few 
rocky islands along the shore and a large one, called McKay Island, 
twenty miles above the mouth, no obstructions to navigation occur. 
The current varies from four to seven miles an hour up or down with 
the rise and fall of the tide, which at the mouth of the river ordinarily 
rises more than thirty feet, while exceptional spring tides have been 
known to rise sixty feet above low-water mark. The shores of this 
lower part are high, irregular and rocky, and at low-water the numer-
ous small bays are filled with mud. The banks usually rise directly 
from the water into bare rocky hills from 200 to 400 feet high, 
but in places terraces occur on their flanks up to 200 feet above the 
present wn,ter-level. The river averages about a mile and a half in 
width, but nine miles above its mouth it narrows to less than half a 
mile across, for ne(Lrly two miles. 

The trees in the valley below the Kaniapiskau are all small, and Vegetation. 

consist nearly exclusively of black spruce and larch, with only a few 
clumps of balsam poplar on the low sandy islands of the upper reaches. 
The trees cover the bottom lands and grow about half way up the hill-
sides about the Forks, but as the stream is descended they become 
smaller and are only found on the lower parts, and finally die out 
about fifteen miles above the mouth of the river, the only remaining 
vegetation being small arctic willows, birches and shrubs. 

The survey was completed to the end of the north point at the Completion ol 

mouth of the river on the 5th of September, after which the river was survey. 

ascended thirty miles to Fort Chimo, to await the departure of the 
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Hudson's Bay Company's steamship:Erik, in which the party was con
veyed to Rigolet, on the Atlantic coast, and from there to Quebec in a 
schooner. 

Fort Chimo. Fort Chimo is the most northerly post of the Hudson's Bay Com-

Indian trade. 

pany in Labrador, being situated in North Latitude 50° 08' or just 
inside the tree limit. The fort is located on a low terrace on the south 
bank, facing a small cove and opposite the highest safe anchorage for 
sea-going ships. The post consists of about a dozen small buildings, 
the greater number of which are made from imported lumber, as the 
trees of the region are too short and small to be of much use for build
ing. The permanent inhabitants are the usual officers and servants of 
such a post, and these with their Eskimo wives and children number 
about twenty-five persons in all. 

Trade is carried on with the northern Indians, who live about the 
tributaries of the Koksoak, and with the Eskimo along the coast of 
Ungava Bay and Hudson Strait as far west as Cape Wolstenholm. 
The total number of Indians trading at and dependent on Fort Chima 
is about one hundred and fifty. They belong to the Nascaupee tribe, 
and speak a dialect of the Oree or Algonkin language. They are a 
poor, degraded people, without thrift or forethought, and as a rule, 
very lazy. Being caribou hunters they can hardly be induced to trap 
fur-bearing animals. They depend wholly on the herds of barren-ground 
caribou for their food and clothing, and sell a certain number of caribou 
skins not required for their own use, with a few furs, to the Hudson's 
Bay Company for powder, shot, tea, sugar and tobacco, which comprise 
all their necessaries of life. Foxes, both white and the varieties of 
the red species, form their principal fur hunt, but otters are also taken, 
and in early spring they made excursions southward into the wooded 
country for martens. 

Eskimo trade. The Eskimos trading at Fort Chimo are about 140 families, or 700 
persons in all ; but less than half of these visit the post, as the more 
northern families send in their furs by a few able-bodied men who 
travel with dogs on the ice along the coast to and from the post in the 
spring. The Eskimo trade is chiefly in deer, seal, fox, white bear, 
wolf, and wolverine skins, walrus ivory, seal and porpoise oil. 

]'isheries. The Hudson's Bay Company also engages in the salmon and porpoise 
fisheries along the lower Koksoak and in the Whale River to the south 
and Leaf River to the northward. In 1896 the salmon fishery was 
poor, the catch being far below the average, and only equal to half the 
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catch of the previous year. The porpoise :fishery is small and would be 
abandoned if it did not give employment to the Eskimo during the 
summer season. 

CLHIATE. 

The climate of the region embraced in this report totally un:fits it 
for agricultural purposes. At Fort Chirno, lettuce, radishes, and a few 
small turnips are grown with a great deal of care and attention. 

The rivers break up in the interior about the first week in June, but Opening of 
the ice does not leave the larger lakes before the end of that month. rivers. 
The snow of the previous winter remains in all sheltered gullies front-
ing the north throughout July. During the day the temperature often 
rises to 70° F., but the nights are always cold, and severe frosts are 
common throughout July and August ; ice a quarter of an inch thick 
having been noted during the night of August Sth. Snow falls Snow. 
about the middle of September, and by the end of the month the ground 
is permanently covered, and the small ponds are frozen over; the rivers 
being closed by the middle of October. The following are the mean 
temperatures from three readings daily taken at 6 a.m. noon and 9 Temper
p.m. July, 50·7 F.; August, 54· l F.; September (1to11), 42·8 F. atures, etc. 

Light rains and showers are frequent during the summer months, but 
the total rainfall is not great; during July and August rain fell on 
forty days. The prevailing winds of summer are from west and north-
west, and they are generally accompanied by clear weather, with pass-
ing Rhowers. 

GEOLOGY. 

Laurentian. 

The rocks met with along the greater part of the route from Rich- General char
mond Gulf to U ngava Bay have been classed as Laurentian. They acter of rocks. 
are composed chiefly of more or less foliated granite, made up 0£ fel-
spar, quartz, mica and hornblende, with minerals of decomposition. 
The felspar is chiefly ot·thoclase, and varies in colour from red through 
pink to white; quartz is always present and often in considerable 
quantities, and the mica and hornblende are generally found together, 
but at times one or other is absent. 

True ernptive masses are also represented by smaller areas of dark- Eruptive 
greenish basic granite composed largely of pale-green plagioclase, masses. 
quartz, hornblende and mica; and also by dyke-rocks, usually more or 
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less altered diabase, which appear to be much newer than the rock 
cut by them, there are also a number of dykes of fine-grained, dark
red syenite in the granite area about Clearwater Lake. There would 
appear to be a great difference in the ages of the granites, but except 
where they cut, or unconformably underlie, known bedded rocks of the 
Cambrian, their age cannot be determined, owing to the close resem
blance in structure and composition of the granites of different age. 
Where they cannot be separated they have been included in the 
Laurentian, as they are all very ancient, and the newest were errupted 
and must be assigned to a period antecedent to the Cambro-Silurian. 

Intimately associated with the granites is a series of more or less 
quartzose, mica-gneisses and mica-schists, interbanded with hornblende
schists and hornblende-gneisses, and at times with a quartz-magnetite
gneiss. These gneisses and schists are supposed to represent a bedded 
series of rocks somewhat similar to the Grenville series, but they are 
so highly altered that no trace of their supposed former elastic struc
ture remains. They are cut by newer granites and their present highly 
crystalline condition is thought to have been caused by the deep-seated 
intrusion of great masses of granite. The age of these bedded schisis 
is for the most part very great, as some of them were altered by the 
granites and subsequently deformed along with the granite, after 
which they have been deeply sculptured and denudrd before the deposi
tion of the iron-bearing Cambrian rocks. While most of the schists 
are thus probably very ancient, others may be of the same age as the 
Cambl'ian and may represent those rocks where they are greatly 
altered by granite intrusions, as along the lower part of the Koksoak 
River, where it has not proved possible to separate some very similar 
gneisses and schists from the Ca.mbrian.* The Cambrian rocks of the 
east coast of Hudson Bay have a breadth of twenty miles at Richmond 
Gulf, and the Laurentian gneisses, upon which they rest quite uncon
formably, are first seen at the second portage of the Wiachouan, some 
four miles from the shor6 of the gulf. Here the stream falls over a 
fine-grained pink mica-gneiss, while the bank of the stream opposite 
the foot of the fall is formed of upturned beds of coarse quartzite, red 
felsitic slate and fine-grained, dark-green trap, apparently thrust over 
the gneiss. 

The few exposures seen in the valley of the \Viachouan, were all 
pink and gray, medium textured mica-gneiss. At the summit of the 

*Similar gneisses and schistR were found in 1897 along the south shore of Hudson 
Strait and were seen to be altered frorn the ord inary black shales and cherts of 
the Cambrian by the intrusion of large masses of granite. 
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Hill portage leading from the valley of the Wiachouan, bands of the R,~ckshon 
,nac ouan. 

mica-gneiss hold dark-red garnets and are associated with coarser, red 
mica-hornblende-gneiss; all being cut by a great dyke of coarse, dark-
green diabase, two hundeed yards wide, which runs S. 35° E. and is 
seen on the south side of the valley several miles away. At the upper 
end of the portage, another similar dyke runs N. 25° E. and may be 
~n off-shoot of the larger dyke. These and other dykes met with 
along the route to Clearwater Lake, closely resemble the large diabase 
dykes of the Hamilton River, that cut the Cambrian rocks as well 
as the Laurentian gneisses * and are probably much newer than the 
gneisses with which they are here associated. On the portages be-
tween the Wiachouan and Clearwater rivers, frequent exposures are 
met with and they are mostly medium to coarse-grained mica-horn-
blende and hornblende-gneiss, but at times without foliation, when they 
pass into granite. The garnet-bearing mica-gneiss, a short distance 
east of the Hill portage is displaced by mica-hornblende-gneiss and 
granites, which have the appearance of great irrupted masses partly On Clearwater 

foliated by pressure. Coarse, red hornblende-gneiss and granite pre- Ri,·er. 

dominate along the Clearwater River, together with occasional bands 
of a gray colour and others where the presence of a large quantity of 
hornblende gives them a darker colour and renders them schistose. 
The coarse gneiss and granite also often hold segregations of dark-
green, schistose hornblende. The direction of the foliation between 
Richmond Gulf and Clearwater Lake varies from N. 45° W. to S. 
80° w. 

Two diabase dykes were seen on the portage leading to Clearwater Diabase 

River, the first is very fine in texture and varies from fiye to fifty feet dykes. 

in width with a direction of "· 70° E.; the second is coarser in 
texture and lighter in colour, it is sixty feet wide and runs N. 75° W. 
At the head of an island in the Clearwater a short distance from the 
last dyke, there is another thirty feet wide and having a direction of 
N. 85 ° W. At the third portage below Clearwater Lake a dyke one 
hundred and fifty feet wide runs S. 60° '"\V. Near the contact with 
ohe gneiss it is very fine-grained, but towards the middle is much 
coarser; it is dark-green in colour and contains a considerable quantity 
of disseminated pryrite. The rock is now about half decomposed to 
serpentine, the decomposed portions forming irregular blotches of an 
apple-green colour. 

The, granites are also cut by acidic dykes in the form of fine-grained, Acidic dykes. 

dark-red, compact syenite, largely composed of flesh-red orthoclase 

"Annual Report, Geol. Surv. Can., Yol. YIII. (N. S.), p. 275 L. 
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with a little hornblende, but no visible quartz. The weathered out
crop of a dyke of this rock formed a trough about ten feet wide and 
from three to ten feet deep at the southern end of the portage leading 
to the Clearwater River. Although this was the only syenite dyke 
seen in place, there are doubtless others of the same kind along the 
river and about Clearwater Lake, where blocks of the rock are com
mon in the drift. 

The many rocky islands and points of Clearwater Lake afford 
numerous exposures of gneiss and granite. A red coarse-grained horn
blende-mica-granite or gneiss predominates, and is associated with a 
coar~e·textured, gray mica-gneiss, which, like the former, is of probable 
igneous origin. Both rocks cut and inclose bands of finer-grained, 
pink mica-gneiss, most abundant about the north-west end of the lake, 
but nowhere plentiful. Towards the eastern end of the lake and 
along the north shore, mica-gneiss prevails, and is more often pink or 
red than grey, it is usually very coarse in texture and often has an 
augen structure with at times large prophyritic crystals of felspar. 
The general direction of the foliation about Clearwater Lake is N. W. 

Between On the first portage of the route from Clearwater to Seal Lake, the 
Clearwater · · b d k h h d d d 'd and Seal lakes. coarse a ugen-gneiss IS cut y a y e over t ree un re yar s WI e 

and running nearly paralled to the foliation of the gnei8s. The dyke
rock is a much altered mica-diabase, varying in texture from fine- to 
medium-grained; it contains much mica in small scales, the felspar is 
greatly decomposed and the augite l:J.rgely changed to hornblende. 
Small veins of red pegmatite penetrate the dyke. At the second 
portage, the rock is medium to coarse-grained, very felspathic, 
pink and red augen-gneiss containing broken bands and segregations 
of finer-grained mica-schist ; the direction of the foliation being nearly 
east-and-west. Coarse- to fine-grained, red hornblende-mica-granite 
occurs on the islands of a small lake two miles beyond, and from there 
to Seal Lake all the exposures examined were of similar granite some
times slightly foliated in a direction N. 50° W. 

On Seal L ake. The granites and gneisses also occur about Seal Lake, where they 
are red or pink in colour, and are usually, coarse in texture with often 
an augen-gneiss structure. These rocks usually show lines of foliation 
which vary in direction from N. 10° W. to N. 80° W. The whole is 
taken to be part of a great granite area similar to the areas previously 
found about Lake Nichicun* and in other parts of the peninsula. 
This area of granite continues eastward from Seal Lake past the 

*Annual R eport, Geol. Surv. Can., vol. VIII. (N.S)., p. 216-217 L. 
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height-of-land and down the Still water River for seven miles below Granite on 
Sh L h 

. . . , watershed. 
em ake, w ere it is m part replaced by mica-scnists and gneisses. 

The mica-schist is cut by numerous dykes of coarse pegmatite and also 
by the hornblende-mica-granites and gneisses. The strike of the 
gneisses is nearly N. W. Associated with the mica-gneisses are bands 
in which grains of magnetite are present instead of mica, thus forming 
fine-grained magnetite-gneiss consisting chiefly of magnetite and 
quartz with a little felspar, an<l having a close resemblance to the bed-
ded iron-ores of the upper Manicuagan River* where the mica-
gneisses in which they occur are associated with bands of crystalline 
limestone. The magnetite-gneiss is too silicious and lean to be pro- Ma(l'netite 

fitably worked as an ore, but it contains segregations of almost pure gne188
· 

magnetite often of considerable size, which if more accessible would no 
doubt be valuable. The schists and gneisses with their associated 
beds of magnetite-gneiss outcrop along the river for two miles, when they 
are again displaced by the coarse, red hornblende-mica-granite, which 
usually contains segregations of hornblende-mica and hornblende ren-
dered schistose by pressure. All are cut in places, (notably at the 
rapid twenty-six miles below Shem Lake and also two miles above 
Russel River), by bands of dark-green amphibolite frorn six inches to 
five feet wide, which differ in appearance from the schist bands ancl 
are probably ancient basic dykes crushed, shattered and rendered 
schistose by pressure. 

The granite rocks are met with along the river to within five miles 
of N atuakami Lake, where medium-grained, gray mica-gneiss is found , 
cut by ' red hornblende-mica-granite and dykes of red pegmatite. 
Strike N. 20° W. 

The wide valley of N atuakami Lake appears to have been cut out of Natuakam1 

the softer mica-gneisses, as all the exposu res seen along the shore of Lake. 

the lake showed varieties of these gneisses, at times garnet-bearing 
and sometime shattered by intrusions of hornblende-mica-gneiss, more 
especially towards the eastern end of the lake. 

The wide valley, partly filled with clay, through which the river Rocks below 

flows below Natuakami Lake affords no rock.exposures on the banks Natuakami 
' 'Lake. 

and a wide margin of almost impassable swamp extends from the river 
to the hills on either side, so that from one to three hours were spent 
in going to and returning from the hills, consequently few observa
tions were made on the rocks occupying this portion of the country. 
When seen the rocks were, however, found to be about evenly divided 

*Annual Report, Geol. Surv. Can., vol. VIII. (N.S. ), p. 244 L. 
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between the mica-gneiss and the intrusive hornblende-mica-granite. 
Three miles above the junction of the Stillwater with the Kenoga
mistuk, the rock is a very coarse, pink mica-hornblende, augen-gneiss. 

On the Keno- Along the. first five miles of the Kenogamistuk, the rocks come out on 
gamistuk. the banks in several places, and were found to be very coarse, red 

hornblende-granite or in places augen-gneiss when the foliation was 
S. 30° W. About the heavy rapids five miles up this stream, the 
granite is considerably shattered and the small cracks cemented with 
epidote and serpentine. 

Below K eno
gnmistuk. 

H ornblende
granite. 

Contact with 
Cambrian. 

Two miles below the junction of the rivers on the north side, a 
barren hill was climbed; and extensive exposures were thus examined. 
They were found to be largely red hornblende-granite varying in tex
ture from a fine-grained, compact rock to a coarse augen-gneiss, the 
latter forming the small rugged peak at the summit. Several wide 
bands of mica-gneiss were found interfoliated with and broken by the 
red hornblende-granite. The hills were again visited on both sides of 
t.he valley twelve miles lower down the river. The rocks on the south 
side were coarse hornblende-granite, while on the north side similar 
rocks were associated with gray mica-gneiss. 

For the next twenty miles the river flows between very rugged hills' 
which gradually approach the banks, allowing the rocks to outcrop 
frequently along the shore. These exposures everywhere show coarse, red 
hornblende-granite to the mouth of Junction River, when the granites 
give place to the stratified rocks of the Cambrian. 

The contact between the Laurentian granite and the Cambrian is 
concealed by the deep clays of the valley of Junction River, where the 
western wall of the valley is formed of granite while the east side is 
compo ed of cherty dolomite and arenaceous shale. Although the 
contact was unseen, it is supposed to be similar to that on the Kania
piskau Branch sume ninety miles to the southward, where Cambrian 
red sandstones and argillites rest unconformably upon a boss of 
granite.* Like the Cambrian of the Hudson Bay coast, the rocks of 
the eastern area have been deformed by over-thrust faults, caused by 
pressure developed from the north-eastward, and consequently the con
tac~ between them and the underlying granites is likely to be a 
modified one, the pressure having in places thrust newer beds over 
the older, into contact with the granites. 

Granites cutting schists and gneisses do not again occur along the 
river for fifty-five miles, or to twenty miles below the mouth of the 
Kaniapiskau, the intervening country being occupied by little altered 
Cambrian strata. 

*Annual Report, Geol. Surv. Can., ml. VIII. (N.S.), p. 269 L. 
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There is an interval of eleven miles between the last outcrop of Schists:a.nd 
. . . granites of 

unaltered Cambrian and the first exposure of the schists gneisses and lower river. 

granites. These schists and gneisses are taken to represent a highly 
metamorphic phase of the Cambrian, together with newer intrusions 
of granite which have changed tl.ie sedimentary Cambrian rocks into 
schists and gneisses by the heat and pressure due to the intrusion, 
and, consequently, although closely resembling many of the gneisses 
classed as Laurentian, these rocks are here classed as Cambrian and 
are more fully discussed under that heading. 

Cambrian. 

The series of rocks classed as Cambrian was met with along the Cambrian of 
Hudson Bay. 

east coast of Hudson Bay to the northward of Cape Jones, and on the 
Larch 1-tiver from its junction with the Kaniapiskau upwards for thirty 
miles. 

The Hudson Bay area has been reported on by Dr. R. Bell* and 
only a few supplementary observations will be here added to those 
already noted by him. 

The dolomites of this series were first seen on small islands to the 
southward of Long Island, a few miles north of Cape Jones. Cherty 
dolomites with reddish cherts were noted on prominent points of the 
mainland for thirty miles to the southward of Great Whale River. 
The i\Ianitounuck Islands extend in a chain no1·thward from Great Section on 

Wl . . ~Ianitounuck 
1ale River for more than twenty miles, and are composed of rocks Islands. 

of this formation. The rocks dip seaward at low angles and present 
cliff-faces towards the land. The following section in descending 
order was noted on the inner face of the third island north of the 
river :-

Feet. 
1. Dark-green, compact trap, with many small cracks filled 

with epidote and lilac-coloured axinite ..... _. _ .... 20 to 200 
2. Compact, fine-grained, light-blue dolomite; weathers yellow 

and holds much blackish chert in irregular sheets and 
nodule8 ... . _ . . . . . . . . . . . . . . ................. _. . . . . . . . 20 

3. Medium-grained, grayish-blue sandstone with translucent 
quartz-grains and small yellow spots; contains a small 
quantity of pyrites and is dolomitic in places.. . ...... . 35 

4. Light- and dark-gray sandstone and chert. The light-col
oured chert is well-banded and splits into flags from one 
to six inches thick ..... _ .......... . ...... _ ... • .. ..... _ 50 

The remainder of the series is hidden beneath the water of the 
sound. 

*Report of Progress, Geol. Surv. Can. 1877-78. pp. 11-23 c. 
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The next section examined was on the east side of Castle Peninsula, 
on the north side of the outlet of Richmond Gulf. The section in 
descending order is as follows :-

Feet. 
1. Fine·grained, dark-green trap with small amygdules filled 

with epidotc, chlorite and agate... . . . . . . . . . . . . . . . . . . . . . . . . 55 
2. Light-gray, mcdium-gr,.,ined sandstone.... . ........... .... 55 
3. 'l'hin-banded, fine-grained, compact, cherty dolomite, with 

thin partings and irregular masses of dark-blue chert .. 105 
4. Concealed (probably dolomite)..... . . . . . . . . . . . . . . . . . . . . . 50 
5. CoarsP, gray grit, made up of large grains of quartz and 

white felspar with si li cious matrix .. . ... ... _. ... . ..... 5 
6. Dark-gray, rusty-weathering, ferruginous , dolomitic oand

stone, the dolomite being in thin partings............. 10 
7. Coarse, dark-gray grit with grains and small pebbles of 

quartz and felspar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
8. Dark-gray, ferruginous, dolomitic sandstone...... . . . . . . . . 60 
!J. Coarse, gray sandstone, with thin beds of dark, grayish-

green sandstone overlain by arkose. . . . . . . . . . . . . . 30 
10. Light-gray, cherty dolomite, holding grains of translucent 

quartz and small, rusty patches; changes to a sandstone 
near the top ........................................ 155 

11. Coarse, gray grit, composed of small pebbles of quartz and 
white felspar in a matrix of finer grains. . . . . . . . . . . . . . . 55 

12. Pini.: arkose, varying in texture from fine to coarse, and 
made up chiefly of more or less rounded grains of quartz 
and red felspar, evidently not greatly water-worn..... 670 

Dr. Bell gives a sect.ion taken on the south side of the entrance to 
Richmond Gu!£ which corresponds somewhat with the above, but has 
a thickness of 150 feet of trap between Nos.10 and 11, while only400 feet 
is given for the arkose, No. 12. He also states llhat the upper dolomites 
No. 3, rest unconformablyupon the sandstones but no such unconformity 
was observed in the section above detailed. Thfl rocks given in the 
section would appear to closely resemble those of the Mesnard 
quartzites and Kona dolomites of the Lower Marquette series of the 
south shore of Lake Superior, capped by a later outflow of trap, those 
rocks being classed as Algonkian by Prof. Van Hise. The great 
thickness of arkose found at the bottom of the section and the number 
of felspar pebbles in the grits of the upper bands, show a great amount 
of disintegration in the underlying gneisses and granites previous to 
the deposition of the Cambrian, and also that the debris forming 
these beds had not been transported far or water-worn previous to the 
formation of the strata in which they now rest. 

Unconformity As before stated, trap quartzit;es and red felsitic slates are found 
resting unconformably upon gneisses at the second fall of the 
Wiachouan River. 
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The Cambrian rocks found on the Larch branch of the Koksoak Cambria!! of 
' Larch River. 

are a northern extension of the great area previously discovered on the 
upper Hamilton :md Kaniapiskau rivers.* As before stated the 
western limit crosses the Larch immediately below the mouth of 
Junction River, or thirty-five miles above the mouth of the Kania-
piskau. The contact between the Laurentian granites and the cherty 
dolomites· and shales is not seen, there being an interva.l of over a mile 
between the granites at the mouth of Junction River :rnd the low 
cliffs of nearly fiat-bedded Cambrian. These cliffs, 200 feet high, are 
composed largely of shale resting on thin beds of light-yellow, com-
pact cherty dolomite, while higher up the cliff thin bands of brownish 
and greenish argillaceous limestone a.re interbedded with the shales. 
The shale is much disintegrated and has a dark, rusty colour on 
weathered surfaces, but is greenish and brownish on fresh surfaces. 
Dip. N. 80° E. < 5° to 10°. 

On the same side of the river, two miles below, there is a steep hill, 
three hundred feet high, formed of dark-blue, finely crystalline, cherty 
dolom~te, greatly shattered and re-cemented with quartz, so that the 
rock resembles a breccia; it also has in places thin partings filled with 
a black bituminous mineral like anthraxolite. These rocks are much 
disturbed and appear to underlie the shales of the previous section. 
Dip E. < 5° to 45°. 

From the western limit of the Cambrian to the junction with the R ocks like 

R . . l f k l . b those of K anamap1skau, there are on y two outcrops o roe s on t le anks of the iapiskau, etc. 

Larch River, and in order to examine the rocks in the cliffs forming 
the sides of the valley, from a half mile to two miles of deep swamp 
had to be crossed, entailing from one to four hours for each observa_ 
tion. On this account only a few observations were made along this 
portion of the river, and in consequence many of the different rocks 
found along the Raniapiskau and Hamilton rivers were not seen in 
place; but as~they are all represented by large angular blocks on the 
banks, they must occur not far from where these blocks are found. 
The direction of the ice-movement being from the westward, if trans-
ported by glacial agencies, they could only come from that direction 
and not from the Kaniapiskau area which lies nearly south :'of the 
Larch River. Amqng the angular blocks the largest and often the 
most numerous are _:fomposed of jaspilite, or a mixture of jasper and 
iron ore; in many t i-. jasper is not abundant and the blocks are almost 
pure magnetite, or a mixture of magnetite and hrematite, forming a 
valuable ore, very similar in character and composition to that of the 

*Annual Report, Geol. Surv. Can., vol. VIII. (N.S.), pp. 2Gl- 280 L. 
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extensive areas found on the Kaniapiskau and Hamilton rivers.* The 
other rocks commonly found scattered in blocks along the river banks, 
are red argillites and red sandstones, like those forming the beds resting 
unconformably upon the granite at Cambrian Lake, t a dark-gray, 
silicious ankerite with purple spots, cherts, dark-green, fine-grained 
trap, and greywacke and two varieties of conglomerate. One of these 
resembled the conglomerate at the base of the formation, being com
posed of quartz, felspar and granite pebbles cemented with sand and 
silica; the other was composed chiefly of small pebbles of quartz, fel
spar and jasper, with a matrix which varied from red to green in 
colour, and which may have been a volcanic ash like that of the ag
glomerate of Dyke Lake. t 

The next section examined was on the north side of the river, seven 
miles below the limestone hill. The following sequence was exposed on 
the sides and tops of the low hills forming the wall of the valley at 
that place: 

1. Broken black shale. 
2. Banc!& of •hale and argillaceous dolomite. The shale thins 

out and becomes pearly towards the top of the measures, 
the dolomite at the same time changing to a light-blue 
cherty v:trietv, shattered and re-cemented with small 

Feet. 
60 

reticulated quartz veins........ 100 
3. Light-blue, bnff-weathering, cherty dolomite ..... . ... . ..... 400 
4. Black shales (partly concealed). . ........... . . . .. . . ..... . . 125 
5. Light-blue cherty dolomite . . . . . . . . . . . . . . . . . . . . . 50 
G. Black, rnsty-we:tthering shale with thin beds of argillaceous 

dolomite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
7. Rusty-weathering, green chert, much broken . . . . . . . . . . 50 
8. Black shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
9. Rusty-weathering, disintegrated shale.. . . . . . . . . . . . . . . . . . 800 

The rocks of the section are greatly disturbed and there are probable 
repetitions in the beds, while the shales may be folded among them
selve~, thus giving an altogether too great thickness to the measur"" 
Dip N. 35° E. to 40' < 60°. 

Three miles lower down the stream, at a short rapid, the rock outcrvjJS 
on the north bank, showing about 100 feet of 'l'-weathering, sili1 ms 
dolomite with broken bands and masses of blar 'rt. The expc ire 
has the appearance of having originally consi if alternate beds of 

:it 
dolomite and chert, in which, by movement ar:.d ~ashing, the cherts 
have been broken and the spaces between the ft ~ents filled with the 
ferruginous dolomite under great pressure. 

*Annual Report, Geol. Surv. Can., vol. VIII. (N.S.), pp. 270, 27 -9, 283-6 L. 
t Ibid, p. 269 L. tlbid, 274 L. 
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The hills on the north side were again visited Pight miles below the 
rapids, where the rocks are fine-grained argillite of a, dark-green colour, 
along with a fine-grained green cbloritic rock closely resembling the fine 
agglomerate or volcanic greywacke at the foot of Cambrian Lake:x
The buff-weathering dolomites were also 8een in several places along the 
face of the hills below the rapid. 

Ffre miles above the junction with the Kaniapiskau, the north bank ~ilicious 
. . d f l lf ·1 b 1 . t d l d fi . d limestone. is occup1e , or 1a a mi e, yaw 11 e an cren.m-co oure , ne-gra1ne 
silicious limestone, which vari es from an impure limestone to 11 quartzite, 
with the proportion of contained silica, and is identical with the sili-
cious limestone found n.t the foot of the M anitou gorge on the 
Kaniapiskau. 

Immediately below the junctions of the Ln.rch n.nd Kn.niapiskau Dolomite. 

there is a small hill on the south bn.nk formed of fine-grained, black, 
argillaceous dolomite with bands and lenticular patches of brownish 
ankerite. Both are penetrated by small grains of quartz, but more 
particularly the dolomite. Dip N. 80° E. < 10°. 

In my previous report it was stated that t he ridges on en.eh side of Section two 

h · b 1 ] f ) d b f l f · f miles below t e n ver e ow t rn or rn appeare to e ormec o a tluck cap o corn- Larch River. 
;:iact rock, perhaps bedded dolomite, generally overhanging the rocks 
below, which are rusty, black shales from 300 feet to 400 fee t thick, 
with dolomite forming t he steep slope at the bottomt. A section 
made over the ridges on the south side, commencing two miles below 
the forks, shows that this description is only partly correct, as the 
bands taken for dolomite a re really diabase. 

-. ~ .) .. 

IJ' 

The following is the section in descending order:-

Feet. 
1. Sbaly, argillaceous dolomite, light-gray in colour, and wpath-

cring greenish. Dip N. 50° E. < 45°..... ... .. . . -1 
2. Light grayish-green, fine-grained, compact diabase, greatly 

decomposed and altering to steatite......... . . . ....... S 
3. Shaly dolomite .. . . . . . . . . . . . . . . . . ... .'. ... <1 
4. Light-green, decomposed diabase, somewhat micaceous. 15 
5. Shaly doloIP; '" . . . . . . . . . . . . . !J 
G. Light-gre• coarser: decomposed diabase ... .. . . . . . . . . . 75 
7. Dolom' · --y shalJi, weathering white, other bands green-

is!-. >f ......... ' . .......... . . . ..... . ...... . . .. . 
8. Fme to .. ~ decomposPd diabase . . . . . ....... . .. . . _ . 
D. Mostly ''''rained, decomposed d iabase. . . . . . . ...... . . 

10. Conceal1P ~mall va.lley). . . . . . . . . . . ..... . 
11. Light-g. i argillite, silicious shales and limestone of " 

pearly-green colour . 

100 
75 

550 
300 

120 

* Annu"'l R eport, GC;Ol. Surv. Can., vol. VIII. (N.S.), pp. 270 L, 343 r,. 
t Ibid, p. 272L. 
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12. Fine-grained, decomposed diabase . ............... ... . . 
13. Shale and argillaceous limestone . . . . . . . . . . . . . . . . 
14. Light-green decomposed d iabase .. .. .. ..... . . .. . . . 
15. Baked, silicious, argillaceous limestone .. . 

Feet. 
40 
8 

200 
6 

16. Decomposed diabase ....... . ........ .'.... . . . . . . . . . . . . 4 
17. Baked limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
18. Diabase with two thin beds of shale, all cut by a dyke of 

diabase holding opalescent bluish quartz ............. . 400 
19. Concealed, (small valley).. . . .. . .............. .. . . ... . . . . OOO 
20. White-weathering, pearly, fl.rgillaceous limestone, much in-

durated .................. .. .. . 25 
21. Pearly, green shale, somewhat rusty. . . . . . . . . . . 40 
22. Decomposed diabase . . . . . . . . . . . . . . . . . . . . . . . . . 10 
23. Pearly, green shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
24. Decomposed diabase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
25. Silicious, argillaceous limestone and shale . . . . . . . . . . 50 
26. Decomposed diabase. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
27. Pearly shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
28. Decomposed diabase ....... , . . . . . . . . . . . . . . . . . . . . . 50 
29. Light-green talcose schist with segregations of black decom· 

posed pyroxene (soft like steatite) ....... .. . . ... . , . . . . . 75 
30. Concealed, (small valley)... . . . . . . . . . . . . . . . ............ 400 
31. Green and pearly-gray seracite- and chlorite·schists, holding 

grains of pyrite, and cut by small quartz veins .... . .... 150 
32. Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
33. Black, micaceous, graphitic shales becoming an impure iron 

ore near the contact with diabase, and holding small 
crystals of pyrite away from contact.... . . . . . . . . . . . . . 50 

34. Decomposed diabase. . . . . . . . . . . . . . . . . .. . . . . .. .. . . . . . . . . 800 
35. Rusty-weathering, black, micaceous shale and green chloritie 

schists.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
36. Decomposed diabase . . . . . . . . . . . . . . . . . . . . . . . . . 100 

Diabase s ills. The diabase has been injected in the form of sills, generally parallel 
to the bedding of the detrital rocks, but when the contacts are fol
lowed it may be seen to cross from one bed to another, showing that 
it was intruded subsequent to the formation of the stratified rocks, and 
is not of the nature of a contemporaneous flow. The intrusion was prob
ably deep-seated and the cooling slow, as the diabase everywhere shows 
distinct signs of perfect crystallization, and in the larger masses the 
texture is often very coarse. The amount of alteration to the inclosed 
limestones and shales is surprisingly small, and except in the thinner 
bands, it is only found near the contact with the diabase in the south 
part of the section; but it appears to have been much greater in the 
northern part, where the ~hales have been converted into micaceous 
and chloritic schists. A curious feature is the extreme decomposition 
of the diabases, both the fine- and coarse-textured varieties being often 
changed to a very soft steatitic rock. 

In the next eleven miles, only two exposures are seen on t.he banks 
of the river, and these are both formed of light-green, coarse-textured 
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diabase, but little decomposed, the decomposed portion having probably 
been removed by ice, as the rocks are well stria ted. 

Eleven miles below the last- examined exposure of the unaltered Sthe.cttion il 
u een n1 es 

Cambrian, the rocks again outcrop on the south shore of the river, and b~low Larch 
from their to its mouth are almost continually seen. The following River. 

descending section was made where they first outcrop on the south 
bank:-

l!'eet. 
1. Light, greenish-yellow mic:i-schist, the mica being scales of 

silvery secondary biotite, the schist holding lenticular 
patches of quartz . .. .. . ... .. .... _ . . . . . . . . . . . . . . . . . . . . . 2 

2. Dark, grayish-green mica-schist holding many large dark-red 
garnets........... . .......... . .. . . . . . . . . . . . . . . . . . . . 4 

3. Light-coloured mica-schist (like No. 1)..... . . . . . . . . . . . . . . 3 
4. Dark, garnet-bearing mica-schist (like No. 2)............... 2 
5. Light, pearly mica-schist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
G. White quartzite..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
7. Light-coloured mica-schist (like No. 1)...... 120 
8. Light, cream-coloured shaly limestone................ 3 
9. Dark-green, garnet-bearing hornblende-schist......... fJ 

10. Dark, garnet-bearing mica-schist..................... 15 
11. Light-gray, tremolite-limestone, fine-grained and very 

siliciouH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
12. Dark-gr:i.y mica-schist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
13. Light, pearly schist containing mica and steatite (squeezed 

dyke). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
H. Dark-green mica- and mica-hornblende-schists, all containing 

many large garnets, with.bands of hornblende-schist, 3, 6, 
fmd 12 inches wide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

15. Rusty-weathering mica-gneiss (sillimanite-gneiss) holding 
considerable pyrite in small graius.. . . . . . . . . . . . . . . . . . . 15 

16. Rusty-weathering mica-gneiss (sillimanite-gneiss) .......... 200 
17. Dark mica- and hornblende-schists full of garnets..... . . . . . 30 
18. Light-coloured mica-schist................................ 50 
19. Quartzite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
20. Pink and gray mica-gnei s, fine-grained and very quartzose. 300 

The presence of limestone and quartzites in the above section, to- Highly al
gether with the evident bedded structure of the schists, leads to the ~:t~.clastic 
belief that most of the members were ordinary elastic rocks that 

have been altered to a crystalline state by t he adjacent masses of 

granite which have burst through the beds in the immediate n eighbour-
hood of the last member of the section and which forms part of a great 

mass of g ranite to the eastward. All the members are cut by large 

dykes of coarse white pegmatite and the pegmatization appears to 
have continued, on a smaller scale, in the deposition of felspar and 
quartz between the lamin m of the schists to the production of the 
gneisses. Opposite the section on the north side of the river, there is 

an immense ruass of granite, and further down stream the granite is 



Similar s~hi sts 
elsewhere. 

Rocks seen 
below last 
section. 

36 t tABHADOR PENINSULA. 

seen)nclosing broken beds of the schists. Here, whenever large m::i,sses 
of the schists are found, they are penetrated by a net-work of peg
matite veins and dykes, many of which are very large. The hornblende
and steatite-schists of the section are probably altered irruptives and 
the last closP.ly resembles the alteration ·product of the diabase dykes 
described u,bo ,·e. 

Similar schists were found fLbout the edge of the unaltered Cam
brian areas on the Hamilton River* and south of Lake Michikamau t 
but their relations were not understood and no special attention 
was given to them. The remarkably formed hills of the Cambrian area 
continue into the region of the metamorphic schists and granites, and 
although somewhat modified by the granite masses, they all have 
sharp slopes inland or towards the south-west with an easy grade in 
the opposite direction. There is little doubt that the schists and 
associated rocks of this locality are but highly metamorphised repre
>entatives of a portion of the Cambrian, and that the granites which 
have broken through and altered them, are considerably newer, as the 
bedded rocks appear to have been subject to the pressure which 
caused the over-thrust faulting by which the ridges of the hills in t he 
region were formed, previous to the granite intrusion. t 

Half a mile below the place at which the measured section was made, 
the dark mica-schists form less than a fourth of the rock-mass the 
greater part being a medium-grained, pink mica-hornblende-gneiss and 
pegmatit_e, both penetrating the schists. 

At the next point, the schists are greatly conto1·ted and are chiefly 
rusty-weathering mica-gneiss often holding garnets in bands. Between 
the Tide Rapid and High-fall Creek, the south shore is very rocky, 
and in this vicinity dark and light mica-schists predominate, being 
interbanded with dark-green, garnet-bea::ing hornblende-schist, and in 
several places with narrow bands of light, pearly, green, schistose 
steatite, which in one band held rounded masses of li ght-green plagio
clase. This rock appears to have originally been a light-green diabase 
like the masses found associated with the Cambrian rocks below the 
Kaniapiskau. There are also bands of rusty-weathering mica-schist 

*Annual R eport, Gaol. Surv. Can., vol. VIII. (N.S. ), p. 227 L. 

tlbid. p. 229 L. 

+In 189'1, along the south shore of Hudson Strait and about Ungava Bay, 
the writPr found the Cambrian rocks passing from unaltered black shales, grits, and 
fe rruginous, silicious dolomites with associated grecnstones, into garnet-bearing 
mica-schists, hornblende-schists and gneisses, quartzites and crystalline limestone>, 
in consequence of acljacei1t intrusive masses of granite and associated dykes of 
pegmatite. 
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holding pyrites, and pink and gray fine-grained mica-gneisses all cut 
by a coarse-grained mica-hornblende-granite often holding large por
phyritic crystals of orthoclase, and, in turn, along with the oLher rocks, 
cut by great dykes of white pegmatite. The rusty-weathering mica
schists contain much pyrite, but it is seldom sufficiently pure to be of Pyrite. 

value. For three miles below High-fall Creek there are several 
exposures of dark mica-schists and mica-hornblende-schists cut by the 
porphyritic granite and pegmatite. 

There is then an interval of low shore to where the river narrows at Rocks near 

l 1 . 1 d b I" Oh" h h h . b l<'ort Ohimo. t rn arge is an s a ove • ort uno, w ere t e s ores agam ecome 
high and rocky. The mica-schists and hornblende-schists are met with 
along with the rusty-weathering gneiss and occasional garnet-bearing 
bands. The light-coloured, coarse-grained granites are more abundant 
as are the great dykes of pegmatite. 

On the north shore, opposite Fort Ohimo, there is a dyke or sheet of 
fine-grained, dark diabase, six feet thick, interbanded with mica-schist, 
ltll with a gentle dip towards the water and evidently an undisturbed 
portion of the series. 

Between Fort Ohimo and the mouth of the river the dark mica- Below Fort 

schists and hornblende-schists are frequently seen to be cut by coarse Ohimo. . 

granite and pegmatite, but they gradually thin out, and the rusty
weatbering gneiss totally disappears before the mouth is reached. 
The granites and pegmatites compose over four-fifths of the rock near 
the coast, and they change in colour from gray to pink and red along 
the lower fifteen miles of the river. 

Superficial Deposits and Glacicition. 

The observations of strim and other glacial phenomena along the The ice-cap. 

route between Hudson Bay and Ungava Bay, show that the region 
was completely covered with ice during the glacial period, and that the 
ice moved outward and downward from a narrow neve near the present 
watershed. 

The thickness of the ice-cap cannot be determined, but it had a 
sufficient depth to over-ride all the inequalities of the surface, so that 
the tops of the highest hills were equally striated and rounded with 
the lower Janus. On t he Hudson Bay coast, the high range of Cambrian 
rocks which separated Richmond Gulf from the ma,in bay, were striated 
to their sumrn its, 1200 feet above sea-level, or some 300 feet above 
the level of the interior watershed. 
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Neve region. The region of neve cannot have been very wide, and lay on and 
slightly to the eastward of the present watershed. As elsewhere in the 
penimmla it is characterized by poorly marked strirc and by an accurnu la
tion of unstratified drift, full of large, partly rounded boulders and 
blocks of rock similar to that found in place in the immediate neigh
bourhood. The drift is arranged in steep, irregular hills from fifty to 

Drift. one hundred and fifty feet high, that run in no particular direction 
either parallel or transverse to the stri::e, and which appear to be 
accidental in both height and shape. Their surfaces u.re largely covered 
with boulders and blocks, and Lhey seem to be composed of decayed 
rock-material only slightly displaced by the moYement of the ice. This 
condition of the drift extends from the east end of Seal Lu.ke to the 
east end of Shem Lake, the drift hills being most conspicuous near the 
present watershed. 

Glacial 
str iro. 

The following list of gl1tcial strim observed along the line of explora-
tion, shows that the direction of ice-movement on the western slope was 
1t!most from east to west, with a slight divergence towards the south. 
On the eastern slope, the movement was almost directly opposite froll1 
the region of neve to near N atuakami Lake, sixty miles to the eastward. 
It then chu.nged to u.bout E. N.E., and continued so to the junction of 
the Larch and Kaniapiskau rivers, below which the stria! run neu.rl_v 
N.E., or parallel te the river-valley, to the neighbourhood of Fort 
Chima, when the course again changed and the ice flowed north into 
Ungava Bay. 

List of Glacial Strice. 

Ca.pe Rope, J arnes Bay. . . . . . . . . . . . . . . . . . . . . 
Paint Hills, ........ .. ... . ........ . 
15 miles S. of ]fort George, James Bay.. . . . . . . ...... . 
10 miles N . . . ........... . . . 

~ ················ 

S. 55° W. 
8. 20° w. 
s. 40° w. 
s. 70° w. 
S. 55° W. 

20 miles N. of Cape, .Jones, Hudsou Bay ... S. 65° \V. and S. 25° \V. 
3rd island, Manitounuck Sound . . . . . . . . . . . . . . . . . . \V. 
2 miles S. of Little Whale River ....... :.. . . . . . . . • . . . S. 87° W. 
Foot of Castle Peninsula, Richmond Gulf ............. . 
Summit of ,. " .... . ... .. ... . 
Island inside entrance to Richmond Gulf, direction of 

outlet....... .... . ... . . . . . . . . . . . . . . . ....... . 
North-west end of Clearwater Lake ....... . . . ........ . 

Top of Bnrnt Mt., ... .. ...... , .. . ... . 
Near mouth of river leading to Seal Lake .......... . 
2nd portage on . . . . . . .. . 
Narrows 2nd lake . . ........ . 
Mouth of south bay, Seal Lake . . . . . .. , .... . 
5 miles beyond last, ,, . . . . . . . . . . . . . . . . . . . ... . 

s. 45° \V. 
s. 45° W. 

N. 85° \V. 
s. so0 w. 
N. 85° W. 
s. S5° w. 
s. 60° w. 
s. 60° w. 
s. so· w. 
S. 75° \V. 
s. 70° w. 
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South side of mouth of east bay, Seal Lake ...... .... .. . 
2 miles east of last (top of hill 180 ft.)... .. . . . ........ . 
Shem Lake, 2 miles east of water-shed. . . . . . . . . . . . .. . 
Stillwater River, 4 miles below Shem Lake ...... . 

3 last . .... .. . ... . . ... .. . 
1 
9 
G .... . ..... . . 
8 above Natuakami Lake 
(on hill-top).... . . . ..... 
5 miles above Natuakami Lake .. . . . . 
4 junction with Kenoga· 

mistuk. . ............. ........... ........ . 
Larch :Rivel', 2 miles below K enogarnistuk (on hill) .... . 

at mouth of .Junction River. . ........ . 

s. GD0 w. 
s. 80° w. 
S. 55° \V. 
N. 75°E. 

E . 
N. 80° E. 
N. 80° E. 
N. 70° E. 
N. 40° E. 
N. 20 E . 
N . 70° K 

N. 65'E. 
N. 65° K 
N. 40° E. 

Koksoak River, on knoll l mile below Kaniapiskau..... N. ·15° E. 
7 miles above Fort Chimo............. N. 25° W. 
opposite Fort Chimo. . . . . ........... . 
18 miles below Fort Chimo . ... . 
22 .......... . 
at mouth of river, north side .. 

N. 45° E. 
N. 5° E. 
N. 5°E. 

N. 
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The lowel' portions of the country passed through arc eYery>1 here Bonlder-clay. 

more or less covered with a mantle of till or boulder-clay. The hills 
for the most part are bare rock, and only on the leaside was a tail of 
drift deposited by the ice. The unmodified till on the lower areas is 
usually arranged in a series of low lenticular hills or drumlins, more 
or less parallel to the direction of the glacial strire. These ridges are 
unstratified and n.re formed largely of the finer mn.terial of the drift 
associated with boulders and blocks of rock. The fine material is a 
sandy clay resulLing from the disintegration of t·he underlying granites 
and gneisses. Boulders and partly-rounded bloc:ks, often of great size 
are common in the till, and are also scattered over the surface of the 
drift hills and those formed of rock; in fact, these fragments are 
usmdly so numerous that it is possible to walk almost anywhere with-
out putting foot to the solid rock or ground. The boulders in thf' till 
or scattered over the rocky hills, as a rule belong to the locality in which 
they are found, and either represent cores of the otherwise decayed rocks 
which covered the country previous to the glacial period, or have since 
been produced by the action of frost in the cracks which has broken the 
rocks in many places to a considenible depth below the surface. Thf'se 
hitter blocks n.re usually easily distinguished from glacial boul<lers by 
their more angular shape, and also by their mode of occurrence, as 
they are usually found in lines ;i,long the course of some small buried 
stl'eams. 

The numbel' of erratics or far-travelled boulders in the drift is small Erratics. 

in comparison with the num her found almost in their original position. 
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Eskers or ridges of modified drift were observed in several places be
tween Hudson Bay and the watershed, and also in the valley of the 
upper part of the Stillwater l~iver. These are quite distinct 
in shape and material from the drumlin ridges. They generally form 
long narrow ridges resembling railway embankments, very narrow on 
the top and falling away sharply on both sides. At times sev!iral 
ridges of this description are found together, when they have a more or 
less parallel arrangement. The surface between such ridges is 
occasionally deeply pitted with irregular depressions or pot-holes. 
The material from which the ridges are formed is usually well rounded 
sand anci small gravel, and it is usually partly stratified, the bedding 
being generally at a low angle from the horizontal. In many places 
the ridges are thickly strewn with boulders, but as a rule these are 
not common in the mass, and those that do occur included in the sand 
and gravel are generally small and well-rounded. 

Theirposition. Ridges of this description are found along the •courses of existing 
valleys and appear to hfl.ve been formed by streams Hawing on or 
under the ice during the period of glaciation, and if this is the 
mode of their origin, these streams as a rule followed the courses 
of the present valleys, and the system of drainage under the ice 
would appear to have been practically the same as it is to-day. 
Along the portage-route between the Wiachouan and Clearwater 
rivers, small eskers were seen in a number of places, especially along 
the course of the small tributary of the Clearwater, but none of them 
were large or persistent. 

In Clearwater Along the Clearwater River, scarped banks in places revealed the 
Valley. presence of partly stratified sand and gravel in the ridges of drift of 

the valley, but the amount of modified drift is not largPr, as the gla
cial stream flowing out of the basin of Clearwater Lake appears to have 
followed the course of other channels to the northward of the present 
main channel. In two deep bays at the north-west end of this lake 
there is an abundance of well-rounded sa.nd thrown up in narrow 
ridges from thirty to sixty feet above the level of the ln,ke. From a 
distance these ridges have the n,ppearance of terrnces, but on close 
examination they are found to have steep faces toward the land as well 
as toward the water, and their irregular contours show that they are 
not water-levelled terraces, but rather the deposits of gln,cial rivers 
leaving the lake-basin. At the mouth of the small stream by which 
the portage-route leads to Seal Lake, there is a wide area occupied by 
sharp irregular ridges and hummocks of well rounded sand, which 
appe11,r to have been formed by a large glacial stream entering the lake 
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at this place. Esker ridges are very common and persistent up the On 8eal Lake. 

valley to the south bay of Seal Lake, where the long narrow ridges 
extend outward from the west shore and in a number of places nearly 
divide the bay from the main body of the lake. From the mouth of 
the south bay to near the narrows of Seal Lake, the esker ridges are 
~ot well marked along the shores of the lake, but at the narrows they 
.are again seen along the foot of a rocky hill on the north side, where 
they rise about sixty feet above the lake, and continue for a mile along 
the shore ; they then form a long string of narrow islands that 
stretches four miles up the lake, and after an interval again appear 
along the north shore of the lake continuously to the mouth of the 
north-west bay. Passing this bay, they again come out on the north 
shore and islands of the east bay of the lake, and from its head can be 
traced up the valley of the small stream leading to the watershed 
and across it, for two miles, into Shem Lake, where a narrow ridge of 
&tratified drift almost divides the lake into two. Beyond this the On Natna

eskers were not observed until the Stillwater River had been descen- kami Lake. 

<led a few miles, when they were again noticed in the valley and con-
tinue to N atuakami Lake, below which they give place to horizontally 
bedded sands and clays of river or marine origin. 

Terraces of marine origin marking the former level of the sea in T erraces. 

!at.er glacial t ime, and also the subsequent elevation of the land, were 
found both on the coasts of Hudson Bay and of U ngava Bay. On the 
Hudson Bay side of the peninsula, the best-marked marine terraces 
and sea beaches were noted on the portage leading from Richmond 
Gulf to beyond the first fall of the Wiachouan. As previously 
described, the portage leads up the face of a wide hill of drift that 
faces the gulf and lies between the rocky hills forming the walls of the 
Wiachouan Valley, which at its mouth is about two miles across. As 
it rises from the sea, the route, in a mile and a half, passes up over 
thirty-five terraces or beaches, the highest of which is 460 feet above 
sea-level, and some of the others as follows :-1, 36 feet; 2, 54 feet; 
4, 63 feet; 8, 89 feet; 9, 98 feet; 10, 143 feet; 17, 270 feet; 
27, 332 feet; 28, 360 feet; 34, 424 feet. Many of these terraces 
are narrow, and resemble step8 cut into the hillside, others are wider 
and have along their outer edges low hummocks of well-rounded peb-
bles and other signs of ancient beaches. The summit of the highest 
terrace is of this character and is about one hundred yards wide. 
Behind it there is a drop of about ten feet to a wide, sw<impy plain 
which extends some two miles. T]:;e portage from the highest terrace 
-passes along the side of a rocky hill that rises above the drift between 

4 
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the swamp and the river to the south of it. The rise along this hill in 
a mile, to its eastern end, is 135 feet, where the rock terminates 
and a sharp narrow ridge of boulders begins with steep slopes 
on all sides and facing up the valley or toward the direction 
of ice movement. The material composing this ridge was prob
ably dropped by the glacier at its parting in front of the rocky 
hill. The summit of the ridge is fifty.five foet above the stratified 
clays out of which it rises, and the clays consequently rise 540 
feet above the present sea-level. On the south side of the valley, 
the line of junction of the clay and overlying sand is seen at the 
same level. No fossils were found in these bedded clays in the short 
time devoted to search for them ; but as they can be traced from the 
present sea-level to this height they are undoubtedly of marine origin. 

For fifteen miles, the hills forming the sides of the valley of the 
vViachouan are flanked with clay overlain with sand, and in these 
deposits terraces are cut to heights of 300 feet above the river. Where 
the portage-route leaves the valley and ascends to the table-land on the 
north side, the ro<J.d rises over terraces, of which the heights above the 
river are 30 feet, 160 feet and 310 feet. This upper terrace, which is 710 
feet above sea-level, forms a plain above which the rocky walls of the 
valley rise in small hills ; it extends backwards about half a mile into 
the valley of the small tributary followed by the portage-route, and 
would appear to represent the maximum limit of marine terraces, as 
none higher were observed between it and Clearwater Lake. 

On the eastern slope, or that facing Ungava Bay, all the evidence 
of uplift was seen along the Koksoak River and its branches. Below 
Fort Chimo the hills on both sides of the river do not rise more than 
400 feet, and the scant deposits on their sides are terraced up to an 
elevation of 250 feet above the water. Above Fort Chimo, to the 
junction of the Kaniapislrnu and Larch rivers, the valley is wide and 
terraces along the hills are not well marked, being seen on ly in places 
and never much above 300 feet higher than the river. 

Along the valley of the Larch River, to the forks of the Kenoga
mistuk and Stillwater, the terraces are well marked and almo~t con
tinuous, especially the highest, which is everywhere nearly 300 feet 
above the river. This high-level terrace is also very persistent along 
the Stillwater, and ten miles below Natuakami Lake it rises 165 
feet above the river and has its top fronted with an old beach of 
rounded shingle. At the outlet of N atuakami Lake its elevation is only 
about 100 feet above the lake or 620 feet above sea-level. Above 
N atuakami Lake, no well-defined, continuous terrace was noted and any 
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small terraces seen t.bere were supposed to have been of river ongm. 
In conjunction with the terraces above mentioned, continuous deposits 
of stratified chiy were traced from the sea to within a few miles of 
Natuakami Lake, or 100 miles from Ungava Bay, and it is probable 
that, the encroachment of the sea toward the close of the glacial per
iod, as marked by the terraces, extended so far or farther inland, 
covering much of the lower country and filling all the principal river
valleys on both sides of the peninsula; at this time the seals now 
found in Seal Lake might easily have reached that lake, as the differ- Differential 

ence in level between it and the sea must have been less than 150 feet. uplift. 

The subsequent uplift of the land would appear to have been about 
100 feet higher on the Hudson Bay coast than on the eastE>rn side, 
but this difference may be only due to imperfect estimations of baro-
metric heights, especially on the long river-stretches on the eastern 
slope, where the estimated heights of the interior above sea-level, 
may easily be 100 feet too low. 

Terraces up to fifty feet above the water were noted in many places 
along the Stillwater River above Natuakami Lake, but none of them 
were persistent. On the banks of the Clearwater River no definite 
terraces were noteci, and the same applies to Clearwater Lake, where 
no evidence of a former higher level was noted. In Upper Seal T .ake 
there are broken terraces at fifteen feet above its present level, but they 
probably mark a former greater height of the lake itself, which might 
easily have been caused by a barrier of drift at its present outlet. 
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To GEo. M. DAWSON, C.M.G., LL.D., F.R.S., 
Director Geological Survey of Canada. 

Srn,-I have the honour to submit the following Report upon the 
geology of South-western Nova Scotia, made by myself and successive 
attendants at various times between the years 1891 and 1896. 

In December, 1893, a report, embodying the results of explorations 
in the counties of Queen's and Shelburne only, and prepared in accord
ance with the directions of the then Director, Dr. A. R. C. Selwyn, was 
submitted to that gentleman for approval, and was accepted for publi
cation, but owing to the want of funds for printing was held over to 
await further appropriations. In the meantim~, the field-work was 
extended to include the counties of Yarmouth and Digby, and a second 
report relating thereto was also submitted. In connection, however, 
with the l ~tter, several important questions having arisen requiring 
further investigation, and appropriation for publication being still in 
abeyance, it was deemed advisable to further study the points in doubt, 
at the same time t.hat a preliminary report should be prepared, sum
marizing the more important results which had been definitely ascer
tained. This report, with an accompanying map, forms a portion of 
Volume VII. of the Annual Reports (New Series). Still further delay 
in publication being unavoidable, I was finally directed by yourself, 
early in 1896, to devote another season to the clearing up, if possible, 
of all doubtful points, and to prepare a report in which the substance 
of both the previously written reports might be condensed. In con
nection with this object it has been found necessary to extend the field 
of observation so as to include a considerable portion of Annapolis 
county, especially in the vicinity of Annapolis Basin. The results of 
the ohservations thus made, together with those previously attained, 
form the substance of the present Report. 

During a portion of the season of 1890 I was as~isted by :'.'.fr. J. 
W. Bailey, in 1891 by Mr. Lee Street, in 1892 and 1893 by Mr. Vl1. 
H. Prest, and in 1896 by Mr. Roy Van Wart. While each of these 
gentlemen cheerfully rendered all the assistance in his power, the 
services of Mr. Prest were especially valuable ; his previous training 
as a prospector, his knowledge of geology in general, and of the Cam
brian system of Nova Scotia in particular, together with his skill as a 
draughtsman and surveyor, to say nothing of his enthusiasm and power 
of endurance, all combining to make his work thorough and effective. 

I have the honour to be, Sir, 
Your obedient servant, 

L . W. BAILEY. 



No'm.-The bearings given throughout this report are referred to the 
true meridian unless otherwise specially stated. 
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The region to which this report relates, exclusive of Annapolis Area.to be 

3 ~ . b . d' . d f de~cnbed. county, embraces 31 0 square miles, emg istnbute as ollows :-
Queen's county, 1065 square miles; Shelburne, 948 square miles; 
Yarmouth, 736 square miles, and Digby, 1021 square miles. The 
portion of Annapolis considered would be about one-third of its extent, 
or about 327 square miles. These counties collectively constitute what 
are commonly known as the "Western Counties," and are so disposed 
as nearly to meet at a common point, whence they spread like a fan, 
to terminate, in every direction but one, upon the coast. 

As usual in Nova Scotia, the coast-lines of the region in review 
are broken and indented, but, if we except St. Mary's Bay and Anna-
polis Basin, much more broken upon the southern than upon the 
northern side. As a result of t he facilities thus a:ffordRd for the 
prosecution of maritime pursuits, the coast region is almost everywhere Distribution 

h . kl l d h'l · 1 · 1 d h · f y h ll of settlements. t ic y popu ate , w l e it a so m e u est e city o armout , as we 
as the considerable towns of Liverpool, Shelburne, Lockeport, Barring
ton, Maitland and Weymouth, besides Digby, Bear River, Clementsport 
and Annapolis. Portions of the interior also, especially along the 
principal rivers, the Liverpool, Port Medway, Roseway, Tusket and 
Sissaboo, are the seats of thriving settlements; but few of these are 
more than ten or fifteen miles distant from the coast, while further in
land are extensive tracts which are not only unsettled, but of such a 
character as seemingly to be unfit for settlement. 
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Prior to 1895, tbe only publications referring to this region, so far 
as known to the writer, were the "Acadian Geology" of Sir J. W. 
Dawson, in its several editions and appendices, a report of Dr. A. R. 
C. Selwyn upon the Gold-bearing Rocks of the Southern Coast (1871), 
and references by Dr. Honeyman, Prof. H. Y. Hind and others in 
various periodicals. The observations of tbese writers were, however, 
confined to very limited areas, with but few references to any portion 
of the district other tban that forming the immediate seaboard. The 
preliminary report referred to in the letter c£ transmittal of the present 
Report, with the maps accompanying these reports, are, it is believed, 
the first attempt, based upor1 personal and systematic 1mrveys, at the 
representation of the geology of the entire district. It is but 
right to add that even these surveys have not been as yet of an 
instrumental character, the great tracts occupied by unproductive 
rocks, such as granite, together with the rugged and unsettled 
character of the region, with a multitude of small lakes and streams, 
having been thought to involve, for their minute delineation, such an 
expenditure of time and money as would be unwarranted at present 
by any return likely to accrue therefrom. 

Regarded geologically, the district under review embraces the fol
lowing groups of rocks :-

1. Granite. 

2. Quartzites and slates, resembling the quartzites and slates of 
Halifax and Lunenburg counties, like them auriferous, and believed 
to be of Cambrian age, but without ascertained fossils. 

3. Micaceous, hornblendic and staurolitic strata, supposed to be 
the metamorphic equivalents of the Cambrian rocks. 

4. Fossiliferous slates and iron ores, of Oriskany or Ea-Devonian 
age. 

5. Red sandstones of Po~t-Carboniferous age-Triassic~ 

6. Trap (dolerite, amygdaloid, etc.), associated with No. 5. 

PHYSICAL FEATURES AND SURFACE DEPOSITS. 

The consideration of these different groups of rocks may be 
advantageously prefaced by some remarks upon the physical features 
and surface deposits of the region in which they occur. The study of 
the superficial geology of the latter not having been a primary object 
of exploration, no attempt has been made to present this with any 
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degree of fulness, or to solve the numerous and interesting problems 
connected therewith. As being, howPver, the last chapter in the 
geological history of the region, and intimately connected with the 
development of its mineral and other resources, the features of the 
surface well deserve some measure of attention. It is therefore pro
posed to notice here, though somewhat briefly, such facts relating to 
this subject as have incidentally been brought under observation. 

For the purpose under consideration, south-western Nova Scotia Areal 

may be conveniently divided into the following areas, the contrasts divisions. 

between which will, in the sequel, be shown to be intimately connected 
with corresponding differences of geological age and structure :-

1. The central granite axis. 

2. The southern coast. 

3. The southern interior. 

4. Yarmouth county. 

5. The region south of St. Mary's Bay. 

6. Digby Neck, with Long and Briar Islands. 

7. The south side of Annapolis Basin, Digby to Middleton. 

8. The Annapolis Valley. 

1. 1'he Central Granite Axis.-The area referred to under this 
designation is but a part of that great mass of granitic rock which Position of 

traverses so large a portion of the peninsula of Nova Scotia, and is granite area. 

the most important element in its physical structure. Details as to 
its position and limits are given in later pages of this report. Though 
described as central, it is only so through a part of its course, 
approaching in fact, in Annapolis county, the waters of Annapolis 
Basin, while on the other hand, in Shelburne county, it curves south-
ward to reach the southern coast; and yet central, inasmuch as it 
forms the divide between the rivers which flow directly or indirectly 
into the Bay of Fundy, and those which drain into the Atlantic. 
That portion of it which occurs in Annapolis county is known as the 
South Mountains, while in Digby and Yarmouth counties an import-
ant diverging spur has received the appellation of the Blue Mountains. 

The physiography of the above and of other smaller granitic areas Physica.. 

indicated on the map, is well marked. For agricultural purposes they features. 

are well-nigh worthless, and it is interesting to notice with what 
suddenness and completeness settlements disappear when from any 



Character of 
coast-line. 

Settlements. 

Indentations. 

8 M NOV A SCOTIA. 

side a close approach is made to the granite. This is at once seen 
to be due to two causes; the first being the thinness or complete 
absence of soil, often exposing broad, bare surfaces of rock, and the 
second, the abundance of immense boulders. Over large areas, especi
ally over the Blue Mountains, there is little vegetation except that of 
low shrubs, relieved now and then by strips of wild meadow, but there 
can be little doubt that the whole country was once abundantly forest
clad, its depletion being the result of oft-repeated forest fires. Some 
portions of these forests still remain, especially in Annapolis county, 
about the head waters of the Sissaboo in Digby county, and at the 
sources of the Tusket in Yarmouth county, and these supply consider
able quantities of valuable timber. Berries also are abundant and 
nowhere excelled for size or flavour. The generri.l elevation of this 
region is about 600 feet. Over its surface are innumerable lakes, 
usually well stocked with fish, and the source of the numerous streams, 
large aud small, which flow from it on every side. 

2. The Southern Coast.-The first feature to attract attention in 
this district is the irregularity of the coast-line. Like that of the 
entire southern seaboard of the province, it is especially characterized 
by the occurrence of numerous long, narrow indentations, separating 
corresponding long, narrow tongues of land. Through this peculiarity 
the actual length of the coast-line is almost quadrupled, as compared 
with the shortest distance between its extreme limits. When to this 
is added the occurrence of numerous islands of all dimensions, the 
facilities offered for the residence of a maritime population and for the 
pro>ecution of its appropriate industries, fishing and ship-building, will 
be at once understood, and have been thoroughly utilized, the whole 
shore being continuously and often thickly settled, although from the 
paucity or sterility of the soil, few harvests are to be gathered, other 
than those of the sea. 

The indentatiom referred to vary in length from two miles or less 
to seven miles, and in breadth from half a mile to three or four miles 
their sides being in most instances approximately parallel, though 
occasionally widening outward into bay-like forms. In the latter case 
they are usually divided by more or less considerable islands, into two 
or more main channels. A more important feature, as bearing upon 
their origin, is that of their close parallelism with each other and their 
general conformity to a north-west and south-east trend, at right angles 
or nearly so, to the general trend of the coast, as also to that of the 
peninsula as a whole, and to the strike of the rock formations which 
traverse it. Comparing the median lines of the principal harbours,-
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those of Port Medway, Liverpool, Port Mouton, Port Jolie, Port 
L 'Hebert, Sable River, Ragged Island, Green Harbour, Jordan Bay, 
Shelburne Harbour, Negro Harbour, Port Latour and Barrington, 
their course is found to vary from N. 45° W. in Queen's to nearly 
true north-and·south in Shelburne county; the minor indentations 
according with the prevalent trends. A like feature is also often 
observable in the form and grouping of the numerous islands. 

The occurrence, as described, of these long and narrow inlets, can 
be satisfactorily explained only upon the supposition that they 
were formed during a period when the peninsula stood at a higher level 
than now. They are in fact veritable fiords, and it is interesting to Fiords. 

notice that one of the impressions recorded by Sir Charles Lyell at the 
time of his first visit to America in 1841, was that of the close resem
blance borne by the similar indentations further east upon the coast, to 
those of the well known and typical fiords of Norway. Confirmation 
of this view is abundantly afforded by the associated phenomena of the 
coast, as it is by those of the interior, to be presently noticed. 

The evidences of extensive glacial action upon the seaboard are to Evidences of 

b f d . th t . d t f b 11 . th glaciation. e oun in e na ure, size an arrangemen o ou c ers, in e 
occurrence of both terminal and lateral moraines, of smoothed, striated 
or in some instances deeply ploughed surfaces, together with kames or 
horse-backs and irregular accumulations of till. On the other band, 
the general absence of anything in the nature of raised beaches, or of 
clays cont.aining marine organisms, would seem to indicate that the 
moulding of the surface and the distribution of its glacial deposits has 
been but litt le affected by the action either of marine currents or of 
floating ice. It may be added that the great extent of the dunes or Dunes .or 

I h 'll h' h . . l l d l. h 8and-h1lls. sane - I s w ic occur at var10us points a ong t 1e coast, an w uc , as 
in Barrington Bay, sometimes attain a height of fifty or sixty feet, 
give reason to believe that the coast has undergone but little change of 
level in recent times. 

The boulders to which reference has been made vary greatly in Boulrlers. 

size, but are often of large and sometimes of enormous proportions. 
One, near the eastern bank of the Liverpool River, seven milP.s from 
the town of Liverpool, was found by measurement to be 30 feet long, 
20 feet wide and 20 feet high, while in the vicinity of Shelburne others 
as large or larger may be seen. For the most part these boulders are 
similar to the adjoining rocks, consisting largely of granite, gneiss, 
quartzite and mica-schist, the latter in many varieties. But while in 
most instances these would seem t:> have travelled to no great distance 
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from their parent beds, some, and especially those of granite, show 
both by their position at a distance from any known outcrops and by 
their well rounded forms that they have come from more remote 
sources. They are often piled together in great rough heaps, or are 
thickly distributed over limited areas, while adjacent tracts contain 
relatively few or none. Many of the smaller islands adjacent to the 
coast are nothing but irregular heaps of boulders ; and even some of 
large size, such as Coffin's Island, off Liverpool Bay, appear to be wholly 
composed of drift material. That some of the accumulations are of the 
nature of terminal moraines, would appear probable from the circum
stance that they are heaped up in lines parallel to the general coast
line and transverse to that of its indentations. 

Glacial striro are of common occurrence upon the coast, and are 
often strongly marked. From the table appended to this Report it will 
appear that along the coast of Queen's county their trend varies from 
south to south 20° east, and this is also true of much of Shelburne, but 
near Jordan FArry and Negro Harbour, a deflection of 10° to the west
ward has also been observed. It may be noted that the average direc
tion, about south 5° to 10° east, is also that of the principal indentations 
or fiords already noted, both conforming to the general slope of the 
country. It may be added that, in addition to ordinary striations, evi
dences of furrowing and ploughing are also met with, and in some 
instances to a depth which is very remarkable. Thus, at the extremity 
of the island on which Lockeport is situated, alternating beds of 
quartzite and slat e, dipping steeply to the sea, are ploughed along their 
edges into canoe-like troughs, thirty or forty feet long, three or four 
feet wide and as many deep; while on a small island near Port La 
Tour, similar beds have been gouged by a like agency to a depth varying 
from ten to twenty feet. 

3. The Southern Interior.-In contrast with the irregularity oE 
the southern coast, the interior region bordering upon the latter pre
sents but few salient features. True hill ranges are entirely wanting, 
although the land gradually rises to where it blends with that of the 
granite axis, a distance which in Queen's county is from fifty to sixty 
miles, but is greatly reduced in that of Shelburne. Minor irregularities 
are, however, of frequent occurrence and are mainly attributable to 
two causes, the combined effect of which is clearly marked alike in the 
topography of the surface and in the chnracter of its drainage. 

The first of these determining influences is that of the strike and 
varying capacity of resistance of the rock formations, and the second 
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the distribution of the superficial deposits. The strike being, as a 
rule, nearly parallel with that of the peninsula, while the groups of 
strata represented are of very unequal hardness, a tendency towards 
the development of long, but only moderately deep, north-east and 
south-west troughs is determined, separated by corresponding low 
swells. From similar differences in the ease and amount of erosion, the 
soils of the harder bands, which consist largely of quartzite, are com
paratively meagre or wholly wanting, while those of the intermediate 
slate belts are usually mu'.Jh deeper, and the country is thus zoned with 
alternate bands of poor and fertile land. This arrangeUlent is, how
ever, markedly modified by the distribution of the:surface deposits, the 
more prominent of which, in thE> form of low ridges, are generally 
found to be disposed in directions t ransverse to the altermiting bands, 
in other words, to present northerly and southerly courses, with their 
steeper slopes usually to the westward. Instances, however, are not 
rare in which trains of boulders or other detrital matter are arranged 
parallel with the underlying bed-rocks, along north-east and south-
west courses, and are in these cases probably frontal moraines. Under Moraines. 

the combined influences of the two causes mentioned, much of the sur-
face has acquired a hummocky character, low rounded hills or short 
ridges beings parnted by numerous hollows, many of which are oc-
cupied by ponds or lakes. 

The above described features have a marked influence upon the 
drainage of the country. Of the larger rivers which traverse it, such Drainage. 

as the Port Mecjway, the Liverpool, the Jordan, the Roseway and the 
Clyde, it mrLy first be noticed that they all conform quite nearly to 
northerly or north-westerly trends, and exhihit for long distances the 
parallelism already noticed in the case of the harbours into which they 
severally disd1arge. At the same time, in the course of their descent, 
they either expand at intervals into more or less considerable lakes, or Lakes. 

are directly connected with groups of the latter occupying transverse 
depressions. This is well seen in the case of the Port Medway River, 
which rises in Annapolis county among the granite hills and expands 
in northern Queen's county into Ponhook Lake, parallel with which 
and separated only by a narrow ridge, is the still larger sheet of water 
known as .Molega Lake. Similarly, the Liverpool River, also starting 
from the granite hills of the South Mountains, and at a point not far 
removed from Annapolis Basin, traverses the several basins of Liver-
pool L ake, Fairy Lake and Lake Rossignol; while the same feature, 
though less conspicuously, is seen both on the Jordan and Roseway 
rivers. On the other hand, between L akes Rossignol and Ponhook, 
we have the chain of the Christopher Lakes, at least fourteen in num-
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ber, marking the existence of an east and west trough, while similar 
depressions are indicated in the cases both of the Tobeatic and the 
Fairy lakes. As a result of thi~ disposition of the surface waters, 
aasy access is given by canoe to extrnsive tracts, including a ready 
passage, with only short portages, from the Port Medway waters to 
those of the Liverpool River, or from the latter to those of the Jordan. 

The total number of lakes included in Queen's and Shelburne 
counties alone is not less than one hundred, while in Annapolis, Yarmouth 
and Digby they are even more abundant. In the ma.jority of instances 
examined, their existence and character arc found to be directly con
nected with the distribution of the drift, and due either to the 
damming up of their natural outlets or to their division into more or 
less numerous basins. As might be expected under the circumstances, 
the lakes are generally quite sl1allow, with low and irregular shores, 
and their surfaces are dotted with numerous islands, the latter not 
infrequently consisting of mere piles of boulders. The abundance of 
these islands tends to introduce diversity into the aspect of the Nova 
Scotia lakes, but these, as seen in the counties under review, are cer
tainly not to be compared in scenic beauty with those of the interi0r 
of New Brunswick a nd Quebec. At the same time, though well 

Fish. stocked with fish, they are only available to the angler in the spring 
and fall, the comparative absence of cold springs and of mountain 
brooks, and the consequent warmth of the water during the summer 
months, making fishing at that season very unsatisfac~ory. 

Boulders. 

In connection with the subject of drainage, it may be worth while 
to note that the vall eys occupied by the main streams in the section 
under review are, like the basins of the lakes, comparatively shallow, 
1tnd but rarely exhibit distinct terraces along their banks. 

If the superficial deposit~ to which reference has been made be 
more closely examined, they will be found, like those of the coast, to 
include boulders, gravel, sand and clay, variously intermixed. Bould
ers are especially abundant alo11g the course of the "whin" or quR.rtzite 
belts or in the vicinity of granite, and they are often so heaped 
together as to make travelling over the surface well-nigh impossible. 
The hills overlooking Tupper Lake in Queen's county, from its north
eastern side, are especially rem?.rkable for the number and size of the 
granite boulders met with, as is the vicinity of Tobeatic Lake, 
Pescawess and Kejam<ikuchee lakes in southern Annapolis county, or 
the northern edge of Lake John in Shelburne county. Bald Mountain, 
in the latter county, seems to be little more than a pile of huge granite 
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blocks, and both here and elsewhere the abundance of granite boulders 
make the determination of exact boundaries exceedingly difficult. On 
the other hand, the distribution of boulders, in the case of the whin 
and slate belts, is of the utmost importance to the prospector as being 
the only guide to the presence and poi;ition of auriferous veins. In 
this latter case it is evident that the boulders can have bPen removed 
to but limited distances from the parent beds, and this is probably Distance of 
true of most of the larger boulders, whatever their nature. On the travel. 
other hand there is also abundant evidence of a wider dispersion of 
the drift, probably at a period somewhat earlier than that last referred 
to, the contained masses being such as could only be derived from a 
distance.* Large boulders, it may be added, are most abundant in 
the bottom and on the sides of valleys or depressions, while the tops 
of the bounding ridges are comparatively free. 

Another noticeable feature of the region under" discussion is that Karnes or 
of its kames Ol" horse-backs. These sometimes extend for miles, with horse-backs. 

more or less sinuous courses, but in many instances appear to be 
arranged in series of parallel and overlapping lines, the individual 
ridges being somewhat short and spindle-shaped. In some instances 
they bifurcate, and in others, as on the road from Shelburne to 
Lake John, east of Jordan River, they includE' a series of round and 
deep depressions or "kettles." In the case of one of the most remark-
able of the ridges, which was traced by Mr. Prest from Perrot's Settle-
ment in the southern part of Annapolis county across the Maitland 
River to Long Lake and Frozen Ocean, and finally into Digby county, 
the general course is approxim9.tely east an::.l west; but in other 
instances, as at the head of the Port La Tour Peninsula, the direction 
is nearly a meridional one. The origin of these curious ridges, of 
which other instances occur in Yarmouth and Digby counties, is still 
disputed, but there can be but little doubt that they are in some way 
connected with the melting of the great ice sheet which, it is believed 
once enveloped all of Nova Scotia. t When exposed in road making, 
the interior of these kames is usually found to consist largely of fine 
sand, with only a small percentage of clay, in which rounded boulders 
of all sizes are distributed. 

The only other feature in connection with the superficial geology 
of Queen's and Shelburne counties to be noticed here, is the frequent 

*In several instances boulders of the characteristic traps of the North Mountain 
range, skirting the Bay of Fundy, have been observed upon the shores of Queen's 
and Lunenburg counties. 

tFor further discussion of this and related topics see article by \V. H. Prest in 
Proceedings of Nova Scotia Institute of Science, vol. IX, Part II. 
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occurrence and large size of the peat bogs and barrens. These are 
most abundant near the coast, but are found in all parts of the district 
and are evidently the results of its imperfect drainage. In the case of 
true peat bogs the surface is nearly a dead level, and probably marks 
the site of a former Jake ; but many b1trren tracts are more or less 
undulating or broken, and the sterility is largely the effect of forest 
fires. From the two causes combined, probably two-thirds of the ent.ire 
area embraced in the counties under consideration has become wholly 
unfit for settlement. 

From the examination of the numerous peat bogs in the interior 
of Queen's county, it would seem probable that these originated in very 
shallow lakes, in which the first stage was mud banks and water plants, 
the second meadows with cmnberries and moss, the third swamps with 
peat-moss, which increased its growth until the central part of the bog 
became frequently two to ten feet higher than the edges. 

Pubnico Lake Lying between the region last described and that next to be 
region . noticed is what may be termed the Pubnico Lctke Region. This is 

properly an extension of the central granite axis, which here bends 
south wards to the coast, but by its position becomes connected with 
the tracts above re1'iewed, and to a large extent shares their character. 
Lying between the Clyde and Pubnico rivers, and on either side of 
the line between Shelburne and Yarmouth counties, the district 
is everywhere extremely rough and rocky, and except for small quan
tities of timber and slight mineral indications, would be almost utterly 
valueless. 

Timber. The principal timber region is near the middle of the tract, its 
existence being probably owing to its inaccessibility. Hemlock is the 
most abundant wood. Then comes spruce, with a small tract of pine 
between \Vagner, Clearwater and Stony Creek lakes. The rest of 
the forest consists of scrub spruce, larch, white birch and white maple, 
with occasionally oak, poplar and fir. White birch, espeeially, is very 

·water-course' abundant. Through these forests run sluggish brooks, the sources of 
Barren Lake Stream, B':Lrrington River and :\Iedoshak Brook. There 
are several shallow and rocky lakes, the largest of which are Pubnico 
(7 miles), Great Barren ( 4 miles), Medoshak (3 miles), and Wagner 
and Hepsamateejek (each 2! miles long). Another feature of the 
district is the presence of large tracts of interminable thicket, com-

Shrubs. posed of interlaced alder, scrub spruce, white birch and laurel (Kalmia), 
with other small bushes. This is a second growth, occupying land once 
covered with heavy timber, of which dead and fallen trunks are lying 
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in every direction, making the growing brush almost impenetrable. 
The agricultural capabilities demand no description, as the surface is 
nothing but a mass of disintegrated boulders, with here and there a 
peat bog or swamp. 

Yarrnouth County.-As m the case of Queen's and Shelburne 
counties, a review of the physiography of this county nece8sitates a 
separate consideration of the coast and the interior. 

As regards the coast, no more remarkable illustration of the FPatures of 

effects of glacial action in modifying ocean contours could well be coast. 

found. From Pubnico to Yarmouth Harbour the shore is wonderfully 
broken and ragged, presenting a continuous succession of bays and 
inlets, off or among which the diversity is further enhanced by a 
multitude of islands of every size and form. These islands are rarely 
rocky, but usually rounded and drift-covered, their wooded surfaces, 
contrasted with the d:1rk blue of the intervening sea, producing 
scenery which is at once varied, striking and picturesque. North of Scenery. 

Yarmouth Harbour this irregularity becomes less marked, while the 
shores become at the same time much bolder, though less bold than 
are those of Digby county, to be noticed presently. 

The interior of Yarmouth county, exclusive of the Blue Mountains Tusket "alley. 

and the Pubnico Lake region, both of which have been already noticed, 
is largely coincident with the valley of the Tusket. The length of 
the main Tusket, including its windings, is about 45 miles. About 
three miles and a half or four miles from it,s month it divides into 
two branches, called by the people the Carleton and Kempt. rivers. 
The Kempt or eastern branch is slightly the longest, and obtains the 
credit of being the main river. There are ten or twelve tributaries, Tributliries of 

f fi t t t ·1 1 h' h tl h h b f 'l'usket. rom , ve o wen y m1 es ong, w ic ow t roug a great num er o 
lakes, vVallybeck Lake (3! miles long) being the largest. Some of 
them are noted for their beauty, especially Barrio in the interior. 
These streams are frequently broken by picturesque falls, and supply 
abundant water-power for numerous saw-mills. 

The surface of the tract under review is undulating m the south Surface. 

and west, but more level in the eastern half. The western part is 
deeply covered with glacial detritus, gidng rise to a deep soil and a 
well-wooded country. In the eastern and north-eastern part the land 
is more barren, especially in the neighbourhood of the Blue Mountains, 
which here project to the south-west. 
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The underlying rock in this tract is mostly blue quartzite, with 
narrow and alternating belts of greenish slate. This has given rise in 
the west and south-west to partly stratified accumulations of boulder
clay and gravel beds. Those parts of the Tusket valley contain a deep 
soil and high rolling land, which appears to be very productive. The 
northern portion is bordered and underlain by granite, forming a sandy 
and often very strong s:>il. This part is still covered with timber of 
different kinds. 

There does not seem to be much intervale land upon the Tusket, 
except over its lower course from Kempt to the sea. The upper tribu
taries contain a large extent of uncultivated meadow land. One fine 
strip extends from Barrio Lake several miles up the Silver River. The 
meadows around Rockingham produce upwards of 200 tons of hay, 
which, although not equal to that cut upon the uplands, still proves a 
valuable addition to the winter's store. The streams running through 
the barren tracts are often bordered by meadows which are in pleasing 
contrast to the desolation around. 

A large part of the northern portion of the Tusket valley, consists 
of slightly undulating deposits of gravel, sand and small stones. Across 
it stretches, in a west-south-west direction, another of the remarkable 
kames or horse-backs to which reference has before been made. It is 
known in the n1:oighbourhood as the "Boar's Back," and, in the form of 
a gravelly ·ridge, can be traced from the Devil's Den, near the 
Blue Mountains, across the Tusket valley, nearly to Hectanooga 
station, six or eight miles from the western coast. It varies from ten 
to forty feet in height, and from twenty to one hundred feet in width, 
and runs for about twenty miles. The large desolate trad of sandy 
barren through which the ridge runs bears nothing except blue
berries and occasional clumps of white birch, poplar and undersized 
spruce. It seems to have been the result of long-cont.inued submerg
ence beneath either marine or fluviatile waters. 

The south-east part of the Tusket valley is mostly rocky and uneven, 
consisting chiefly of blueberry barrens and patches of valueless swamps 
and forests. The only exception to this is a small tract styled " The 
Prairie," near the south-east end of Wallybeck Lake, and several 
miles from the nearest settlement. It is composed of sandy and loamy 
knolls, mingled with large stretches of level marsh land, which recede 
and advance much like the indentations on portions of the Atlantic 
coast. It is destitute of trees, and its dark and mellow-looking soil 
seems only waiting for the plough to turn it into fields of waving 
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grain. Ttiis tract is sevPral square milP:s in extent, a.nd overlies n, 

wide belt of hard blue quartzite. 

This district contains considerable woods in its western and northern Distribution 
of trees. 

parts, the trees being the same species as those of the sections above 
mentioned. To the north-east the pine becomes a little more abun-
dant, and to the east of Moose Lake Brook, a tributary of the Tusket, 
a strip of fine timber is reserved by the owners. It is apparently 
one of the best pieces of timber !and in the province. Occasional 
gigantic oaks are found scattered over the barrens in the extreme 
north-east of the district, where young trees of the same species are 
rare. This leads to the belief that the large trees are the remains of a 
once prevailing oak forest·. Two or three species of maple are seen, 
but neither maple, beP-ch nor birch grows to as large a size here as in 
the eastern and central counties. Black ash is very large and plentiful, 
and it and the swamp maple are the prevailing trees on the intervale, 
as the birch and beech are on the uplands. 

Parallel with the valley of the Tusket, from which it is distant about 
six miles, is that occupied in part by Yarmouth harbour and in part Yarmouth 

by the chain of connected lakes which discharge their superfluous water$ lakes. 

into this harbour. In the immediate neighbourhood of this chain or 
waters, the protrusion of hard hornblendic rocks gives to the surface n 

somewhat rugged character, but not sufficit>ntly so to prevent successful 
farming, while the flourishing villages of Hebron and Ohio on the line 
of the Dominion Atlantic Rail way, sufficiently attest the general 
capacity of the region. In addition to the Yarmouth and Hebron 
lakes, others farther east are Lake George, three and a half miles long, 
Brazil Lake and Lake Annis, all noted for their quiet beauty. In
numerable sea gulls frequent the larger of these lakes. 

5. Region soidh qf St. ~llfary's Bay.-This region embraces that por- Area. 

tion of Digby county which lies between the southern shore of St. 
Mary's Bay and the granite hills of the interior, being about fifty miles 
in length, with a breadth of about fifteen miles at its western extremity, 
but narrowing eastward to about eight miles. 

The coastal features of the district are, in its westerly half, from Port Coastal 

Maitland to Meteghan, remarkable for their boldness, the shores being features. 

almost continuously fronted by precipitous bluffs facing directly the 
waves of the Atlantic; but to the eastward of the last-named point, 
where they form the southern shore of St. Mary's Bay, these become 
much less prominent. On either side of the indentation of Cape Cove 

2 
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and especially at St. Mary's light and thence nearly to Meteghan, the 
shore is simply a succession of precipitous bluffs, attaining in places a 
height of nearly 200 feet. Owing to t~rn nature of the rock, consisting 
of highly inclined slates, for the most part turned edge-on to the sea, the 
action of the latter has been to carve them out into all sorts of irregu
lar and sometimes fantastic forms, columns resembling chimneys and 
detached from the cliff, '.)r caves bidden by the sea at high tide, being 
common featureq. At but few points is it possible to descend with 
safety the almost perpendicular and slippery gulches, and after the 
descent is made, there is al ways a possibility of being cut off from a 
return by the rapidly rising tide. In some places the cliffs overhang 
to such an extent that the water drops from their tops far out on the 
beach. Even with a boat, except in periods of unusual calm, the 
exploration of this coast is difficult and dangerous. 

The nature. of the soil in this region depends, as usual, upon its geo
logical structure. Where quartzites prevail, as along much of the St. 
Mary's Bay shore, it possesses but little depth or is very stony, and this 
portion has been for the most part cleared of all its valuable wood. 
What remains is eitl1er a second growth of fir or larch, or the scrub 
spruce, which usually covers wet or untillable lands. This spruce 
seems to be the same species as the larger variety used for lumber, but 
in exposed situations upon precipitous shores it becomes stunted and 
flat topped, with t,he branches turned inlancl. Some thickets consist 
of nothing but wooden pillars crowned with a dense and flat green 
mass of limbs and twigs, beneath which it is impossible to creep. Near 
the edge of the cliffs these spruces are often so stunted and compressed 
by the force of the gales that some of them have the appearance of low 
green mossy mounds. Another peculiarity of this coast is the abun
dance of orchids, especially over and in the vicinity of peat bogs. The 
most common species is the white-fringed orchis (Ilabenaria blephari
glotis, Hook) but the purple-fringed orchis (II. psycodes, Gray) is also 
very common. Another plant vp,ry abundant upon the coast and found 
nowhere in Nova Scoti'.t except in Yarmouth and southeru Digby 
counties, is the skunk cabbage (Symplocarpusfa;,tidus) . 

The interior oi' Digby county, exclusive of the granite, is in general 
features similar to that of northern Yarmouth, the underlying rocks 
and general conditions being the same. It is drained by the Salmon 
River, the Meteghan and the Sissaboo or Weymouth River, as well as 
by the head-waters of the Tusket. Of these the Sissaboo is much the 
most important, the main branch with its windings being probably 
thirty-five miles long. In the upper part of its course it runs through 
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a 10ugh country, containing numerous lakes, but lower down to the 
south and west is a fine wooded rolling country, which has been covered 
with drift to a consid1irable depth, and which post-glacial erosion has 
carved into high rounded hills. The quality of the soil in this section Fertility. 

is indicated by the well wooded condition of the country and by the 
rankness of the weeds and undergrowth, while wherever farms have 
been cleared, the strong growth of the mixed crops shows its pro
ductiveness. 

On the south side of the Sissaboo above ·w eymouth, is a large tract 
of gravelly and sandy land that seems to owe its origin to the erosion 
of a local outcrop of granite, or to a local deviation in the direction of 
glacial transportation. The nearest source of the granitic debris seen 
here, is about four miles and a half south-east or six miles east-north
east. 

A considerable quantity of valuable timber, spruce and pine, is still Timber lands. 

held by speculators and lumbermen in the south and south-east part of 
the lower Sissaboo valley. A fine tract of spruce, w~th scattering pine, 
stretches from Riversdale in a southerly direction to the head-waters of 
the 'Vestern Tusket. Great quantities of fine hemlock are also to be 
found in the same region as well as along the banks of the Sissaboo, 
and from that south-east towards the north-eastern tributaries of the 
Tusket.* This is probably the best tract of timber to be found in tile 
western part of the province. Pine is very scarce, and spruce is almost 
the only tree used by the lum bermen. This also is lessening at a rapid 
rate, and it will not be long before the now despised hemlock and fir 
will be the principal resource. Hemlock exceeds many times in 
qunntity the combined spruce and pine, and in some parts of this 
region grows to a huge size. 

Between the Sissaboo or Weymouth River and Annapolis Basin, ahoul T_ract betw:een 

Digby, the land is as a rule more elevated than to the westward of the ~.~~l~~'.ver 
first named stream, and as a whole less inYiting. Much of it has the 
character of a gently undulating elevated plateau, but near the town 
of Digby it becomes broken up into a number of separate hills, separ-
ated by trough-like valleys. The soil is in many places a sandy loam, 
in some parts fertile and especially adapted to the culture of fruit, but 
more commonly coarse and gravelly, while over large tracts the abun_ 
dance of scattered stones, or imperfect drainage, determining swamp 
and ponds, render it nearly or quite unfit for cultivation. The larger 

*These and the other notes given as to the nature and distribution of timber 
are larg<'ly based on observations of W. H. Prest. 

2~ 
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part of the district has heen deforested, but groves of spruce and birch 
are met with here and there, while over the more barren tracts the 
vegetation is mostly confined to alders and ericaceous shrubs. Along 
the shore of St. Mary's Bay, where the possibility of fishing partly 
makes up for the want of productiveness in the land, the district is 
somewhat thickly populated, and there are also many good farms along 
the slaty belt extending south-westward from J ordantown; but 
between these two the country, being underlain with quartzites, is for 
the most part uninteresting and unproductive. 

Annapolis Valley.-The portion of this valley coming under review 
in the present connection is that which is included in Annapolis 
county, extending from the head of the basin of the same name to and 
a little beyond Middleton. Only portions of it have been subjected 
to critical examination, but its features would seem to be very uniform 
throughout. 

Form. of An- In a general way the sides of the valley exhibit distinct parallelism, 
napohs valley. h . . h N l d l h h S h M . t e one const1tutlng t e ort 1 an t Je oi er t e out £ ountam 

range, but both exhibit in detail many irregularities, in the form of 
projecting spurs or re-entering valleys. The moment, however, that 
the true bottom of the main depression is reached, this is found to vary 
but little from horizontality and to be sharply contrasted with its 
bounding ridges. It is rarely the case that any rocks in situ are dis-

Soils. closed, and except near the hills there are but few boulders. The soil 
is often sandy, especially in the neighbourhood of Middleton, but con
siderable tracts are also underlaid by clay, which is largely ust:d in the 
manufacture of bricks. Both kinds of soil are remarkable for their 
exceeding fertility, and especially for their adaptability for fruit 
growing, the vast orchards of apples, as well as the vigorous growth 
of all kinds of crops, fully justifying the appellation of the "garden 

Fertility. of Nova Scotia" by this which and the region continuing it to the 
east-ward, is commonly known. 

Drainag< ... 

Former sub
mergence. 

Through that portion of the valley included in this Report, and 
mostly near its centre, runs the Annapolis River, receiving various 
tributaries, such as Torbrook, the Nictau and the Laquille; while 
directly into Annapolis Basin flow the more considerable streams of 
Moose River and Bear River. From above Middleton to Lawrence
town the Annapolis River is fresh, but beyond that point is affected 
by the tide, and prevented from overflowing its banks by artificial 
dykes. It is probable that the whole region has been, in post-glacial 
times, an arm of the sea, as attested by the fact that the brick clays 
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of Middleton contain layers filled with manne shells, together with 
remains of star-fishes (Ophiopholis) . Probably no portion of the bed 
of the valley westward of Middleton is even now more than thirt.y feet 
above tide-level. 

In this connection some refere~ce may be properly made to the Isthmus 
· th t' A l' B · f S M ' B · between AnlS mus separa mg nnapo IS asrn rorn t. l ary s ay, at one time napolis Basin 
no doubt its direct continuation. Uniting Digby Neck with the main- and St. Mary's 
land, t his isthmus has a breadth of from three to four miles, with a Bay. 
length, from bay to bay, of about six miles. Its elevation, on the 
eastern side, or near Digby, is considerably g1·eater than that of the 
Annapolis valley proper, and it is also much more irregular, the gen-
eral level, as on Racquet Hill, where it is crossed by the conduit pipes 
of the Digby water-works, being 175 ft-et, but to the westw11rd the Elevation. 
land slopes gradually away, until at the head of St. Mary's Bay it 

becomes continuous with extensive tidal .flats. Yet here, too, an ex-
ception is found to the so-called "sea wall," six miles from the town 
of Digby, where the shore, for half a mile or more, presents a series of 
perpendicular bluffs, one hundred feet or more in height. 

The soils of this isthmus are similar to those of the Annapolis Soils. 
valley, being usually sandy, but capable, when properly tilled, of 
affording an :tbundant harvest. 

At the head of St. Mary's Bay, on the farm of Walter N ichols, is a 
marsh beneath which is a bed of soft black mud, :five feet, in thickness, 
and having at its base a bed of oyster shells. Beneath this again is a 
layer containing ll'aves, which are probably of birch or beech. It is Evidences of 
now forty or fifty years since oysters lrnve lived in St. l\Iary 's Bay, and subrnergence. 

their occurrence here in a fossil state is one of several instances mark-
ing not only a former depression of this part of Nova Scotia, but 
somewhat different climatic conditions in its coast waters. The sea is 
again making inroad~ on the marsh referred to, indicating a second 
depression. 

1'/ie South Mountciins.-This <lesigmition properly includPs the great 
central granitic axis of the Nova Scotian peninsula already described, 
but with reference to the Anmipolis valley and for the purpose of this 
report is restricted to the belt of high land which, as oppo~ed to the 
North Mountains, overlooks the said valley from its southern side. 
At several points and for considerable diRtances, as between Clements- Northern 
port and Annapolis, and ;1gain about Round Hill, Paradise :i.nd border. 
Williamston, the granite itself borders or sends spurs into the valley; 
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but elsewhere the hills conRist to a large extent of slates and 
associated quartzites, determining quite a different physiography. 

In general the rise from the valley to the hills is abrupt and not 
unfrequently steep, the mean elevation attained being probably 
between four and five hundred feet. The steepest ~lopes as well as 
the highest elevat.ions are south of Lawrencetown, and again south of 
the Torbrook, where in one instance it is possible to look over the 
summit of the opposing North Mountains to the Bay of Fundy and 
the distant shores of New Brunswick. Owing to the sleepness of the 
slope, ascent bas usually to be made along the valleys of water-courses, 
which, as in the case of Moose River, Beal' River, the Nictor, &c., 
have cut their way deeply into the comparatively soft slates. The 
tributaries of these rivers, as well as the smaller streams, often exhibit 
the same ravine-like character, but elsewhere the land above the sum-
mit level is comparatively fiat, or with but slight undulations. Owing 

Soils. to the softness of the slates the soils are usually deep and good, and 
have been very generally utilized. But little land re111ains uncleared. 

The Korth 1Uonntains and Digby ~Yeck.-Though separated by the 
transverse gap known as Digby Gut, these two a,re essentially the 
same in their physical as they are in their geological aspects, while the 
same is also true of what is their obvious extension in Long and Briar 
islands. As a much more complete study bas been made of the por
tion of the range westward of the Gut than that to the eastward of it, 
the following descriptions are for the most part confined thereto. 

Digby N eck. Digby Neck, together wiLh the extension in the islands named, is 
undoubtedly the most remarkable tract in the district to which this 
report relates, presenting u11usual features alike in its contour, its 
relief, its climatal conditions and its botanical characteristics. 

Form. Connected with the mainland by the narrow and rnlatively low 
isthmus, already described, at the head of St. Mary's Bay, it extends 
south-westerly in the form of a long, narrow but prominent ridge, 
separating the waters of that bay from t,hose of the Bay of Fundy, the 
total length from the Gut to the Petite Passage being nearly thirty 

Dimensions. miles, to which Long and Briar islands would add about fourteen 
miles more. Excepting the isthmus referred to and a few minor in
dentations, the northern and southern shores of the entire tract are 
very nearly straight, and trend about north-11ast. They are also 

Parallelism of essentially parallel, t he distance separating them varying but little 
sides. from two miles, though, in relation to the Neck, Long Island as a 
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whole stands a little farther to the north than the former, and 
Briar Island again a little to the north of Lon~ I sland, as 
though each had been pushed slightly out of place with reference to 
the other. The two shores are also much alike in character, being 
almost continuously rocky, but the south shore is in general both 
higher and bolder than tlmt upon the north. Both shores again pre-
sent numerous views of coastal scenery of remarkably picturesque Coastftl 

. . . . . . scenery. 
character. This feature is fannhar to travellers as seen m the high 
ridges overlooking Digby Gut, and is again exhibited about Gulliver's 
Cove, but becomes much more striking in the vicinity of the Petite 
Passage and along the southern sides of Long and Briar islands, where, 
in <.Lddition to the generally high and abrupt character 1,f the shore, 
the columnar and castellated structure of the rocks and their irregular 
carving by the action of the sea, produce scenery which in some degree 
recalls that of the Giant's Causeway in Ireland. In the case of the 
Petite Pass,1ge, the effoct is greatly heightened by the large size and Petite Passage 

grotesque aspect of the boulders perched upon the summit of the bluffs 
overlooking the picturesque little village of Tiverton, as well as by the 
aspect of the powerful tides which sweep through this passage to and Tidal flow. 
fro, as through a sluice, and with such rapidity and strength as to 
cause, when opposed by the winds, tumultuous seas and whirlpools 
such as can only be safely traversed with the aid of steam. 

In the ca~e of Digby Neck proper, a noticeable feature in its topo-
graphy is the occurrence, at a number of points, of indentations 
breaking for short distances the continuity of the shore. The "coves" "Coves." 

thus produced are of the highest importance to the occupants of the 
peninsula, as affording the only available means of ready access from 
the high land to the shore, as well as the only har'bours of refuge from 
the perils of the sea. They are at once more numerous and of larger 
size upon the southern than upon the northern coast, the most impor_ 
tant being Sandy Cove, Mink Cove and Little River, all of which are 
the seats of thriving settlements. Even when no marked break occurs 
in the coast-line, the contour lines of the main ridge show numerous 
indentations. 

A section or profile of almost any part of Digby Neck would show Relief. 

its surface to be not less peculiar than its contour. One such natural 
section is afforded by Digby Gut an-::1 another by Petite Passage; but the 
best of all is that of the simibLr though less deep trough at Sandy Cove. 
At Digby Gut the abrupt ascent of the laud from the water level is 
well exhibited, as is also the fact that the Neck is but the westward 
prolongation of the ridge which, to the eastward of the Gut, constitutes 
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the so·called North Mountains, extending to ~lomidon and Minas 
ViewatSandy Basin; but at Sandy Cove the whole structure of the peninsula is 
Cove. :Ldmirably revealed. A s viewed to the westward from the high and 

precipitous bluff which overlooks the depression in question, the surface 
of the land, as far as the eye can reach, reveals a series of prominent 
ridges so arranged as to resemble in appe;i,rance successive steps, or 
'"serrat ed outline, in which the successive sheets of rock slope grad
ually to the northward at angles of 5° or 6°, while in the opposite 
direction they terminate abruptly in steep hills or mural fronts. One 

Features of result of this structure is the zoning of the peninsula with approx
relief. 

imately parallel belts of prominent ridges, often bare of vegetation, 
.;eparated by intervenini:: depressions in which the soils are deeper and 
which are the principal seats of cultivation. Another result is seen in 

Drainage. the direction and character of the drainage, the troughs referred to 
being in some instances occupied by meadows or long narrow lakes ; 
while still another result is the rising of the land on the northern or 

Contrast of Bay of Fundy side by a gentle slope from a comparatively low shore to 
slopes. the point of maximum elevation (about 250 feet), while upon the 

southern the ascent is much more abrupt, even the highest hills here 

'fransverse 
valleys. 

Orig-in of 
transver:se 
valleys. 

rising directly or even perpendicularly from the sea-level. 

A peculi::ir feature in the case of tl1e transver8e valleys to which 
reference has been made, is the fact that while oblique rather 
than rectangular in their relations to the trend of the penin
sula itself, they are at the same time parallel to each other, 
and run in a direction about true north, which is that of the 
prevalent glaciation in the region. In the case of Dighy Gut 
it was long ago suggested by Sir J. Wm. Dawson that that channel 
probably owed its origin to the currents of the Ice period ; and though 
glaciers are not now usually regarde<l as originating such ch<tnnels, ice 
of this nature probably had an important influence in modifying the 
features of the Gut, as it did those of the Grand and Petite Passages, 
and in a lesser degree, the valleys of Sandy Cove, Mink Cove and Little 
River. In the case of Sandy Cove the bottom of the trough is now 
occupied by depo~its of sand, the higher beds of which are about 150 
feet above high tide level; but it is not improbable that this trough, 
like that of Petite Passage, may have been at one time wholly occupied 
by water. In the case of the passage last mentioned, sand and gravel 
beds are also a conspicuous feature, especially upon the eastern side, 
where they form the high and steep hills about the ferry landing, but 
they are less marked on the Long I sland side, while the depth of the 
channel is said to be about 100 feet. 
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Reference has already been made to the remarkable character and Boulclers 
. . f h b ld h" l h h"ll 1 k" h p . aboutPetite pos1t10n o t e ou ers w ic l crown t e l s over oo mg t e et.ite Passage. 

Passage. It is difficult to account for these peculiarities. As seen 
upon the summit of the bluffs above the road leading from Tiverton to 
the lighthouse, and as represented in the accompanying photograph, 
they attain in many instances enormous proportions (30 to 40 feet in 
diameter) and are piled together in a most irregular and often fantastic 
way. Their general appearance and arrangement is such as would 
naturally be expected at the base of high and precipitous cliffs from 
which they had been detached by the action of frost or the undermin-
ing power of the sea; but these rest loosely upon the very top of the 
bluffs, and are most numerous as well as of the largest size upon the 
edge of the latter. Tliey are also wholly wanting upon the eastern 
side of the passage. They are all composed of trap, and they resemble 
the beds on which they rest in the character of the veins by which they 
are conspicuously traversed, showing that they have not been derived 
from a distance; but unless it be supposed that they represent some-
thing of the nature of a lateral moraine, formed in connection with a 
glacier once traversing the passage, and completely filling the latter, it 
is not easy to account satisfactorily for the peculiar features they 
present. 

1n this connection, it is interesting to notice that some very large Erratics. 

boulders besides those of trap are to be seen in the vicinity of Tiverton, 
but at a much lower level than these noticed above. One of them, not 
far from the Tiverton post-office, and not more than thirty or forty feet 
above the waters of the passage, has diameters of fifteen and twenty-
five feet, and is composed of a dark-grny feh;ite-conglomerate, closely 
resembling in aspect many of the rocks found in the so-called Huronian 
of southern New Brunswick, but which have not yet been observed in 
any part of south-western Nova Scotia. Granite boulders, but of 
moderate size, were also observed in several instances both here and on 
Briar IsLmd. 

Glacial markings are of comparatively rare occurrence upon Digby Glaciation. 

Neck. They have, however, been observed at a number of points, some 
of which are of special interest as nearing upon the time and circum
stances of tbe evolution of the surface featurPs of thP. region. Among 
these may be mentioned in particular certain strire observed at Israel 
Cove near the southern p:.i,rt of Petite Passage. They include both 
ordinary strire and broad groovings, both of which run across the tops 
of the denuded trap columns, which are here prominPntly developed, 
with a course S. 40° W. (mag.). They are only about ten feet above 
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high-water mark and fully 100 feet below the level of the highest 
banks which border the passage on either side, and would therefore 

' seem to indicate that whatever the origin of the passage, it has at 
some time been traversed and scored by glacial ice to at least one.half 
its present depth. The post-glacial deposits of sand and gravel which 
overlie them, and which thence extend down much of Long Island, a,re 
distinctly stratified, and show a succession of fairly well defined 
terraces, the summit of the highest one being about 150 feet above 
tide-level. 

Supposed con- As in other parts of sou th-western Nova Scotia the facts connected 
ditions of . . . . . . . . 
glaciation. with the glaciat10n of Digby Neck are, m the opimon of the writer, 

Climate. 

Contrast of 
northern and 
southern 
shore. 

Contrasts in 
vegetation. 

best explained upon the supposition of submergence beneath a con
tinenta,l glacier" moving southward and bringing debris even from the 
other side of the Ba.y of Fundy, followed by a period of more local and 
restricted distribution, when the higher portions of the peninsula 
became themselves the centre of the movement, the latter now 
occurring in all directions. 

It may be supposed that m a district so peculiarly situa.ted and 
possessing such a structure as that of Digby Neck, there should be 
corresponding peculiaritie~ of soil and climatal conditions, and these 
should be reflected in the nature and distribution of vegetation. Thus, 
while no portion of the peninsula is distant more than a couple of 
miles from the sea and its climate is therefore essentially insular, 
being subject to frequent fogs and abundant rainfall, yet such is the 
difference of elevation of itR lower and upper portions that the one is 
often enveloped in mist at the same time that the other is exposed to the 
full glare of the sun. Again, the fogs are more generally prevalent 
upon the Bay of Fundy shore than upon that fronting St. Mary's Bay, 
and this difference, together with that of exposure respectively to cold 
northerly and warmer southerly winds, determine more favourable 
conditions of growth upon the one side than upon the other. It is 
true that the north side of the peninsula is more genrrally covered 
with woods than the sout,hern, but this is largely for the reason that 
there is here less inducement for their r emoval, the soil being of poorer 
quality and the conditions of existence more severe. The contrast 
referred to is seen in the nature of the vegetation quite as much as in 
its amount, the trees throughout the northern tracts being more largely 
evergreens than those of the central and southern belts, while in 
approaching the Bay of Fundy, shore the marked dwarfing of the trees, 
as well as the increasing abundancP of low straggling or prostrate 
shrubs, bear abundant evidence of a struggle against unfavourable 
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environment. So marked indeed are the contrasts sometimes exhibited 
that in the case of a valley like that of Sanely Cove, sheltered on either 
side by high hills, a distance of half a mile or less is, in the summer 
season, often quite sufficient to effect a transition from a warmth which 
is almost tropical to a temperature which by contrast is as decidedly 
frigid. In the little lake which lies at the bottom of this depression 
the white water-lily (Nymphcea odorata) may be seen in luxuriant 
growth, while almost in sight, at the northern end of the valley, the 
cliffs are clothed with saxifrage, Sedum Rhodiola, and other plants, of Rare plants. 

boreal types. It may be added that upon the warm southern sides of 
t he trappean hill were observed, as late as the end of September, 
numerous blossoms of Gerardia purpurea, a plant rarely met ehewhere 
in Nova Scotia, and not known in New Brunswick. 

<JA~IBJUAN SYSTEM. 

In describing the rocks referred to this system, it is necessary to Varying 

b h h . . I d"C!.' d. . . d"ff' aspects. o serve t at t ey occur m w1c ely iuerent con it10ns m l erent 
parts of the area examined, and yet with so many feat ures in common 
as to leavE' no doubt as to their essential identity. Thus over exten-
sive areas the rocks in question exhibit evidences of profound 
metamorphism, while in others equally extensive they are compara-
tively little altered. In Queen's county the highly crystalline rocks are 
mostly confined to the neighbourhood of the coast, but in Shelburne 
county they are found in the interior as well. In Yarmouth again 
the rocks of this system are in general highly metamorphic, while in 
Digby comparatively unaltered strata prevail. Between the altered 
and unaltered portions of the system it is, however, impossible to draw 
any distinct line of demarcation. They pass into each other by insen-
sible gradations, they exhibit a similar sequence of l>eds, and arH 
equally destitute of ascertained fossils, theit- reference to the Cambrian .Abs.~nce of 

b . h f 1 . . 1 w· h h h" fossi l: . system emg t ere ore on y prov1s1ona . it t e more metamorp ic 
portions areas of granite, as already noticed, are of frequent occurrence, 
and their condition is no doubt due mainly to the circumstances in 
which the latter had its origin. 

From a careful study of the sequence of the supposed Cambrian Sequence of 

strata it1 Queen's county, a sequence which is almost exactly paralleled strata. 

in Digby, but which, owing to metamorphism, is less obviously seen in 
Shelburne and Yarmouth counties, their succession would appear to be 
as follows, in ascending order :-



Effects of 
meta.mor
phism. 
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.Ascending Succession of Cambrian Strata. 

I. Quartzite Division. 

(a.) Heavily bedded bluish quartzites, alternating with much 
thinner beds of gray argillite. 

(b.) Greenish-gray sandstones or quartzites, somewhat chloritic 
and less massive than in (a), and alternating with slates 
which are arenaceous below but become progressively 
more argilla.ceous above. 

II. Banded .A1·gillite Division. 

(a.) Greenish-gray slates, becoming bluish or light-gray, and 
passing upwn,rds into-

(b.) Purple slates, marked in the lower beds by pale, yellowish
green seams, wit.h faint bedding lines, which are want
ing in the higher beds. 

(c.) Bluish-gray and gray sbtes, often with cloudings of green, 
purple, lilac, buff or yellow, in places exhibiting a con
spicuous banding or ribbanding of the beds. 

Ill. Blaclc Slate Division. 

Black, with some blue or gray slates, often studded with cubes 
of pyrites, and very rusty-weathering. 

The above divisions are those of a region compara.tively little altered, 
such as the interior of Queen's county a.nd the neighbourhood of Digby. 
Where the metamorphism is more extreme, as through the whole of 
Shelburne and much of Yarmouth, the strata present a somewhat 
different aspect. The two main divisions are still usun,lly recognizable, 
but the minor differences disappear or show themselves only in other 
forms; the quartzites becoming, through an increase in the amount of 
mica, a sort of fine-grained gneiss, while the argillites become mica
schists, marked over brgc areas by the abundance of staurolite, 
andalusite and garnet de,·eloped in them . Finally, along certain well 
defined belts, as in the centre of Yarmouth county, the beds become 
very hornblendic as well as chloritic, assuming at the same time some· 
thing of the character of conglomerates, a feature elsewhere of very 
rare occurrence. In most instances the degree of metamorphism is in 
direct relation to the occurrence of masses of intrusive granite. 

Throughout the district under consideration, the strata above 
described have been affected, in common with those of sirnilal' character 
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in other parts of Nova Scotia, by the great series of earth movements 
which from time to time have intluenced the rock formations along the 
whole eastern coast of America. As the result of pressure, coming in 
all probability from the direction of the Atlantic, the strata have been 
thrown into a series of more or less numerous folds, the prevalent 
direction of which is north 45° east., or approximately parallel to that 
of the coast, but with evidence also of other and probably later move
ments whose direction has been transverse or oblique to the former. 
Under the combined influence of the two pressures thus exerted, the 
whole district occupied by the Cambrian rocks has been made to pre
sent the appearance of an extensively warped or wrinkled surface, the 
irregular denudation of which has left the harder rocks, chiefly those 
of the quartzite group, to form a series of domes or ridges, usually "Dorues." 

anticlinal in structure, around which are en wrapped the remains of the 
higher and less resisting slaty beds. In general these ridges a re ellip-
tical or ovoid in outline, but some are greatly elongated, while other~ 
again are so greatly contracted as to present a form which is nearly 
circular. Along the axes of the folds the dips are usually high, and 
regular for considerable distances, but in approaching the intervening Minor 

synclines the dips rapidly become less, and the strata either approach i~~~~~~ 
horizontality or become the subject of innumerable and complex minor 
flexures. Evidences of faulting are also not uncommon, though no 
dislocations of great magnitude have as yet been recognized. 

From their importance in connection with the subject of gold-mining, 
much time has been devoted to the working out of the position and 
relations of the various anticlinal folds just noticed and to their correct 
delineation. 

As will appear by reference to the map accompanying this Report, 
the anticlinal domes of Queen's county tend to group themselves along 
three or perhaps four nearly parallel zones, in each of which "whin " Zones. 

or quartzite is the prevailing rock, while the intervals are in rno~t 
instances strongly marked by the occurrence of the black pyritous 
slates of Division III. of the system. In Shelburne these upper dark 
and s!aty beds appear to be wanting, except at a single locality near· 
its eastern boundary, but reappear to some extent in Yarmouth, and 
are again conspicuous in Digby. 

In the following descriptions the quartzite division is first considered, 
and later the slate divisions of the Cambrian system, in the four coun
ties under review, in the order a bove alluded to. 
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I. QUEEN'S COUNTY. 

DIVISION I, QUARTZITE DIVISION. 

Qua1·tzite and Green Slate Groups. 

1. Central or Molega-Rossignol Belt.-This belt stretches east and 
west across the width of Queen's county, extending in one direc
tion into the county of Lunenburg, a,nd in the other into that of 
Shelburne. It includes the region about Molega and Ponhook lakes, 
as well as a portion of that bordering Lake H.ossignol, while within it 
are also found the important mining centres of Molega, Whiteburne 
and Brookfield. As a belt, it is limited north and south for the greater 
part of its length, by the black slates of Division III. and bas an average 
width of eight or nine miles. It is, however, broken by several subor
rlinate fiexures into a number of smaller areas of more or less elliptical 
outline, marked by the encircling of quartzite tracts by zones of green 
slates, as well as by the varying dips of both. The most important of 
these quartzite areas are: 

(a.) The Molega area. 
(b.) The Whiteburne area. 
(c.) The Rossignol area. 
(d.) The Brookfield area. 

Molega area. The form of the Molega district (which is typical of the whole 
Cambrian system in this portion of Nova Scotia, and which will there
fore be somewhat fully described) is that of a somewhat broad ellipse, 
the greater diameter being about thirteen and the lesser or transverse 
diameter about six miles. At its eastern extremity, in the county of 
Lunenburg, it is separated only by a narrow band of green slates from 
a nearly circular dome of quartzites occurring about the Pleasant River 
mine;;, and is similarly bordered on all its sides, though to the west
ward, towards Lake Rossignol, the difficulty of access and want of 
expoeures have prevented its exact delimitation. 

Quartzite~ of As seen at the Molega mines, the rock which makes up the great 
Molegamme.-. b lk f l d · (D" I ) d h" h · l 11 k I· " u o t 1e epos1t iv. a. an w ic is oca y nown as "w nn, 

is seen to be a massive fine-grained quartzite of nearly uniform gray 
colour, and occurs in beds varying from two to thirt,y or more feet in 
thickne•s. The quartzite is almost everywhere slight.ly micaceous, and 

Minerals. crystals or nodules of pyrite, galena and arsenopyrite are also usually 
present, the latter often quite abundantly. With the quartzites, how-
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ever, slates or argillites are also found to occur, though they are rela- Interbedded 

tively much thinner, usually not exceeding three or four feet, and often slates. 

forming mere partings between the coarser strata. When these are 
present the attitude of the beds is very easily ascertained, especially if 
the inclination is high, but where it is at lower angles and the slaty 
partings are wanting, the determination of the true dip is often a 
matter of considerable difficulty. From observations made it seems 
probable that between the northern and southern limits of the belt 
there are several minor undulations, subordinate to a general anticlinal 
structure ; but throughout the peninsula separating Ponhook and 
.Molega lakes, as well a,s around the other shores of these lakes, and in 
the adjacent country east and west, little is seen but boulders with 
occasional ledges of massive whin or quartzite. 

In passing in either direction from the axial line of the quartzite Passag:e from 
quartz1tes to 

area above described, the rocks become less rnassi ve and include a green slates. 

larger proportion of slaty beds, which at the same time assume a more 
or less conspicuous greenish tint, due apparently to the fine dissemina-
tion of chlorite. Within the limits of the belt under review these 
green slates (Div. I c.) are Lhe highest strata met with ; but north and 
south of the rnain belt they are in each case followed by the coloured 
and black pyritous slates of Divisions II. and III. 

A second area, closely resembling that of ::\iolega, is that of White- Whiteburne 

burne. Its centre is about ten miles to the north-west of the centre area. 

of the first named district. It is, however, somewhat smaller than that 
of Molega, the longer axis, which extends from near Cameron's Lake 
to the head of Lake Rossignol, being a lit tle over eight miles, while Dimensions. 

the breadth (between the Christopher Lakes on the south and White-
burne settlement on the north) is a little more than three miles. The 
strata here are better exposed than about sfolega, and both about the 
Whiteburne mines and along the road leading south from the latter to 
the Christopher Lakes, they are seen for a distance of nearly two 
miles, rising from the barrens in a series of parallel and very prominent 
ledges, with a nearly constant dip throughout, about N. < 30° to 
40°. From the facts observed here, as well as other points, it 
seems probable that the thickness of this division of the Cambrian Thi ckness nf 

system cannot well be less than 5000 feet and may be much more. quartzites. 

A third area of quartzites, with surrounding green slates, is indi-
cated as existing to the west of Lake Rossignol, and includes a part of Lalrn 

this large sheet of water. About one half of the area is in Queen's Rossignol. 

county (where quartzite ledges may be seen at "The Screecher" or 
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"Thoroughfare"'* between Lake Rossignol and the fourth lake, as well 
as at the similar "thoroughfare " at the head of the second lake) and 
about one half in Shelburne county. In the latter county, however, 
the tracing of the beds is very difficult, partly from the infrequency of 
exposures and partly for the reason that the rocks here as~ume a 
metamorphic character and are less readily recognizable. An explora
tion of the region lying between Lake Rossignol in Queen's county and 
Lake John in Shelburne was made by Mr. Lee Street, my assistant, in 
1891, and the following summary from his notes will indicate the 
general nature of the country, as well as of such few exposures as 
were observed. 

Lake ,John. Starting from Lake John, an expansion of the Jordan River, a one-

Jordan Creek 
Lake. 

Brookfield 
area. 

mile portage over low flat land, without exposures, leads to Lake 
Grande. From this lake to Rush Lake the distance is about one
fourth of a mile, whence to Jordan Great Lake there is about half a 
mile of ma1·shy ground. From this lake there is a portage of a quarter 
of a mile to Silver Lake, through hemlock woods; from Silver Lake to 
Sixth Lake half a mile; from Sixth to Codd Lake a quarter of a mile; 
and thence one mile to a small brook, two miles long, leading to the 
Fourth Lake of Rossignol. The only exposures seen were on Jordan 
Great Lake; one, opposite a large island upon the eastern shore, being 
of slate spotted with small crystalline specks (Dip N. 5° W . < 85 
and another, also on an island in the same lake, being of a 
gray micaceous sandstone. These evidences of metamorphism are the 
result of proximity to granitic masses, one of which at Lake John is 
clearly indicated by the enormous boulders of this rock which strew 
its northern shore, its southern side at the same time exhibiting ledges 
of gray micaceous sandstoue with dull crystalline specks. The 
metamorphic strata of Shelburne county will be further considered later. 

Still another area of quartzites included in the belt under consider
ation is that of Brookfield. It is directly north of the l\folega district 
already described, and is ~eparated from it by only a narrow band of 
green slates. As shown in the sequel it has recently acquired 
much importance as a gold producing centre. An admirable section 
of the quartzite portion of the series is made by the Port M"edway 
River at and below South Brookfield, while to the north of this place, 
as well as along the road leading to North Brookfield, the overlying 
slates are prominently exposed. The chloritic c,haracter of the latter 
is especially well marked in the rocks traversed by the auriferous 
quartz veins of the North Brookfield mines. 

*Local name for a narrow pass connecting two lakes at the same level. 
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2. The Southern or Port Meduay and Liverpool Belt.-About three Southern belt. 

miles south of and parallel to the great Molega-Rossignol belt of 
quartzites and green slates, a second belt of similar rocks is again found 
to traverse the whole of Queen's county. It enters the latter from 
Lunenburg county, where it includes the gold-fields of Malipsegate Limits. 

Lake, and extends into Shelburne county until by metamorphism its 
identity is lost. On its northern side it is separated from the belt 
previously noticed by a well defined band of black pyritous slates (Divi-
sion III.) extending from Greenfield through the northern part of 
Middlefield, to the Indian Gardens at the foot of Lake Rossignol, and 
to the 8outh of this belt includes all the area thence to the coast. In 
this direction, however, it becomes increasingly metamorphic ; and at 
various points, both in Queen's and in Shelburne counties, is invaded 
by massive granitA. It ha8 also, like the belt pre~iously noticed, been Minor folds. 

the subject of subordinate flexures, and partly from this cause and 
partly from varying erosion, has been subdivided into a number of 
more or less separate areas in which domes or elliptical folds of 
quartzite rock, having a general anticlinal structure, are encircled and 
isolated by concentric belts of slate. Of these quartzite anticlines, 
three lie to the eastward and three to the westward of the Liverpool 
River, the latter for the most part traversing the area which mark s 
their line of junction. 

Of the areas to the eastward of the Liverpool River, the most north- Middlefielrl 

erly is that of Middlefield, and is travers'3d by the Port Medway area. 

River between Barry's Falls and Eight-mile Lake Brook, thence 
extending easterly into Lunenburg county and westwardly to the 
Liverpool River in the vicinity of Long Lake ; the second is also 
traversed by the P ort llledway for six miles north of Mill Village, anrl Mill Village. 

reaches the Liverpool River just south of Milton; while the third 
occupies the area south of Mill Village and about the shores of Port 
Medway Harbour. Of those west of the Liverpool River, the first lies 
between the head of Broad River and the county line of Shelburne; 
the second lies directly south of the last and embraces all the middle 
portions of Broad River ; and t he third, of small extent, borders the Broad River. 

granite along the north side of Port Mouton Harbour. Throughout Port Mouton. 

this belt the rocks are much more metamorphic than those of the 
middle or Molega-Rossignol belt. The quartzites are often quite 
micaceous and graduate into fine-grained gneisses, while the finer beds 
are represented by mica-slates, often conspicuously spotted by the 
development of crystalline minerals in their mass, such as mica, 
staurolite or garnet. Further facts relating to these metamorphic 
strata will be given in the sequel. 

3 
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3. Loon Lake Belt.-A third area, in which quartzites are the pre 
vailing rock, but of more limited extent than those already noticed, is 
found in the northern part of Queen's county along the course of the 
Liverpool River, south of Fairy Lake. It is well seen in the vicinity 

Loon Lake. of Loon Lake and for a mile or two below, where its outcrop, with a 
northerly dip of 45°, forms Loon Lake Falls. The area is probably 
small; for while the width on the river is hardly two miles, being fol
lowed both north and south by bands of blue slates, it is similarly 
surrounded by the latter in the direction of \Vest Caledonia; and in 
the opposite direction, the occurrence of granite about the Tobeatic 
and associated lakes would show that it is here cut off by the latter 
rock. 

Maitland. 4-· ~Maitland Belt:-Finally, a fourth ba.nd of quartzites is found to 

Distribution. 

Surface 
features. 

limit the entire Cambrian area upon the north, bordering the southern 
edge of the granites in Annapolis county. This band crosses the 
Liverpool and An_napolis road at the Twin Lakes, one mile and a half 
north of Maitland settlement, and is welt exposed at the falls of the 
Liverpool River, whence it sweeps around through Northfield to Tupper 
Lake. Along the northern half of the shores of this lake, ledges of 
micaceuus quartzite are seen, skirting a southwardly projecting 
granite tongue. 

DIVISION II. BANDED ARGILLITE DIVISION. 

The strata referred to this division of the Cambrian system and em
bracing several minor subdivisions (seep. 28 M) cover considerable areas 
in Queen's county. The largest is in the northp,rn part of the county, 
where rocks of this character cover the greater part of the district 
lying between Tupper Lake upon the east and the Annapolis post-road 
upon the west. Thence they extend north to Fairy Lake in Annapolis 
county. They underlie for the most part the settlements of Rosette, 
Westfield, Harmony, West Caledonia, Kempt and Grafton. 

Owing to the comparative softness of these rocks and their ready 
disintegration, they often produce soils of considerable fertility; but 
they also often present only broad bare ledges of rock, while the abun
dance of loose blocks uf argillite or the occurrence of kames or horse
backs, determining imperfect drainage, detract materially from their 
capacity for successful tillage. As usual the region abounds in lakes, 
including Tupper Lake (in p11rt), Minard's Lake, Eel Lake, Fairy L11ke 
and others. 
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A second, but smaller area of such rocks occurs near Pleasant River, Pleasant 
the strata being well exposed in Pleasant R.i ver village and along the Rivor. 
several roads converging at that point. As this latter is a typical 
region and that in which the relalions of these coloured slates to other 
members of the Uambrian system was first clearly made out, it will 
now be more particularly described. 

The passage from the quartzites of Divi•ion I. to the banded slates is Pas$age beds. 
well seen in approaching Pleasant River from the west. In the barrens 
near vVaterman's Brook are numerous exposures showing an always 
increasing amount of greenish-gray slate as we go east, while this in 
turn is gradually changed to purplish-gray or bluish-gray, the dip 
remaining the same, though the beds become subject to frequent and 
sudden corrugations. At the Pleasant River bridge on the New Elm 
road, the rocks, though the same in genera,] character, become finely 
striped, and through much of the region this feature is a conspicuous 
one. As seen on Pleasant River above the bridge, some bands are of Pleasant 
a purple tint with fine light-coloured pea-green seams, while others River. 
are greenish with fine light-coloured seams. Similar strata would appear 
t o occupy all the valley of the stream above Pleasant River village, 
except that, about two miles below Sugar Lake, the bluish slates are 
first associated with and then replaced by the black slates, probably 
marking the centre of a syncline. Further north the succession is 
reversed, and bluish a nd gray slates are again found between the black 
slates and the quartzites which immediately border the granites of 
Annapolis county. Transitions similar to the above may also be seen 
in the southern part of the Pleasant Rive1· basin. Here the beds are 
further remarkable for their almost horizontal attitude over large Horizontal 
areas. The transition referred to is partly one of colour and partly beds. 
one of texture, the gray slates, owing to an increasing admixture of 
purple colouring matter, getting gradually darker until this latter tint 
becomes predominant, and at last exists to the exclusion of all but an 
occasional light, yellowish-green band ; the purple slates being them-
selves succeeded by lighter gray bands, and finally by greenish-gray 
bands alternating with gray quartzite. 

One particularly distinctive feature and strong poil;lt of resemblance 
between nearly all the rocks of the Pleasant River syncline, is the 
intercalation of narrow contorted bands of finely laminated material. 
These bands a re never more than two and a half or three inches thick, Colour bands 
and never less than three-fourths of an inch. They are separated by 
from one to four or five feet of fine-grained sandstone or quartzite. 
The colour differs somewhat in different places, but is usually lighter 

3! 
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than the inclosing quartzite. The general colour ranges from purple 
to purplish-gray, bluish-gray or slightly greenish-gray, and also light
and dark-gray, but through all there can be traced the n:irrow, con
torted and laminated bands referred to aboYe. Another feature, quite 
as distinctive, is the presence at wide intervals of light, yellowish-green 
bands, one to two inches thick, in the purple slates. These are limited 
to the upper part of the said slates and are an unfailing guide in their 
recognition. 

The stratigraphy of the Pleasant River district is very complicated 
and at first somewhat puzzling, some portions showing beds remark
able for their high dips and frequent corrugations, while in other parts 
the beds are nearly or quite horizontal. At some point , however, a 
complete gradation of dips may be seen from 40° to 0°, the beds evi
dently occupying the same geological horizon. 

On tracing Pleasant River south from the Tory Bridge on the New 
Elm road, the greenish-gray and bluish-gray slates are seen to form a 
shallow basin. This coincides very fairly with the course of the river, 
and is the Ryncline dividing the l'IIolega quartzite dome from that. 
which occupies the Pleasant River barrens. The dip on the west of 
the syncline is far sterpe r than on the east side, where for some dis
tance the beds are almost flat. There is, however, on the east side, at 
first a slight inclination to the north-west, then to west, and finally 
south-west (mag.) corresponding with the western curve of the 
dome which occupies the Pleasant River barrens. Going east from 
this intermediate syncline, the horizontal beds gradually assume an 
inclined position around the western end of the dome last mentioned· 
They are surrounded and overlain conformably, on the northern side, 
by the purple and blue slates. In the syncline the purple slates are 
not seen, as they are cut off by the elevation of the greenish-gray slates 
from beneath. The contortions and apparently unconformable dips of 
the slates are plainly owing to pressure between the two anticlines 
mentioned, as well as to force exerted in a direction from the North 
Brookfield anticline. East anrl west of this interruption the gray, 
purple and blue slates continue their usual orderly sequence. 

The relations above described in the Pleasant River district, as well 
as the conclusions to which tney lead, are repeated in the district 
lying to the west of Tupper Lake and north of Caledonia. This tract 
is traversed in a north-and-south direction by the Port Medway 
River, and its valley affords an admirable section of the underlying 
rocks. The great granite areft in which this stream takes its ri se, and 
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which, east of Tupper Lake, descends quite to the foot of tl1at sheet of 
water, on the Port l\'.Iedway River is wholly confined to Annapolis 
county, its southern border being to the north uf De Long settlement, 
and about five or five miles and a half south-west of the Half-way 
huuse on the road to Dalhousie. The rocks which immediately border 
the granitA at this point, like those found around the shores of Tupper 
Lake, are higl1ly meta morphosed and very micaceous, but appear to 
have been originally greenish-gray slates with bancb of quartzite. J?e Long 

Th f 11 d h d . D L . b bl . h Settlement. ey are o owe sout war , m e ong settlement, y ms -gray 
slates, and then by purple slates, the breadth of the former being 
nearly three miles. Near the granite the dips are rather high, but 
southward they gradually decline, the beds being spread over large 
areas in wave-like undulations. On the shores of Dean's Lake, an 
expansion of the Port Medway, are fine and continuous exposures of 
purple, banded slates, showing the characteristic yellowish-green bands 
not exceeding one and a half inch in width, already noticed upon 
Pleasant River, and here occupying a perfectly horizontal position. 
South of Dean's Lake, purple and banded slates continue to be fre-
quently exposed as far as l\'.IcGowan'8 Lake, on the northern border 0£ 
Westfield, the dip being sometimes as much as 12° or 15°, but often Westfield. 

wholly wanting. The ribbanding is often very conspicuous and t he 
colours varied, including lilac-gray, bluish-gray, greenish-grny, buff, 
purple, light-gray and white, the proportion being in the order named. 
South of McGowan's Lake to the \Vestfield and Harmony bridge, the 
rocks are chiefly purple slates, often with light-green pa1 tiugs, and 
with dips which are nearly north at angles varying from 40° to 60°. 
South of Westfield bridge the dip gradually rises to 80°, and the blue 
slates hold occasional bands of light-gray with smaller seams of black 
slate, closely resembling those of Pleasant Rh-er. Small quartz vE>ins 
are seen in the slates and are often charged with pyrites. A little 
above the junction of the Westfield River with the P ort ::\1edway, 
purple and lilac-gray slates again come in, still with a northerly dip of 
75° to 80°, and are followed to the south by blue, black and occasionally South 
light-gray bands, which are the only rocks seen as far as South Brookfield, Brookfield. 

a distance of about one mile and three-quarters. The black slates are 
more prominent about the mouth of \Vestfield River than north or 
south of it, and are often seamed with small veins of quartz, which, as 
well as the inclosing slates are pyritous. The succession corresponds 
on both sides of the black slates, and is similar to that of Pl ea~ant 
River. Here, as before, the evidence would go to show that the blue 
and purple banded slates are a part of the Cambrian succession, and 
that they hold a position above the quartzites and below the black 
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slates. From observations made between W estfield:and Brookfield, it 
would appear that a synclinal fold here intervenes, the order of suc
cession, beginning on the south, being as follows :-

1. Quartzite-Brookfield anticline. 

2. Quartzite and greenish-gray slate. 

3, Greenish-gray slate. 

4. Purple slate. 

5. Bluish-gray and gray &late. 

6. Blue and black slate, with gra.y seams, marking the centre of 
the syncline, and the highest member of the system. 

The section on the opposite page, reaching from the granite to the 
Brookfield anticline, gives the probable arrangement of the beds, as 
observed by :Wr. Prest :-

At the mouth of the ·w estfield River, the slates present:the banded 
appearance already so frequently mentioned, and this feature appears 
with little variation to the Westfield bridge, south-east of the West
field or so-called "Jumbo" mine. Further remarks upon the latter 
will be given in the sequel. Along the whole course of this river the 
altitude of the beds is nearly vertical. At one point, near the mouth 
of a brook emptying into the Westfield River, the stmta include a 
deposit of very hard breccia or conglomerate, the cement of which is 
oxide of iron. 

The features of the grnup of Cambrian strata above described, along 
the course of the Port Medway River, are repeated to the west of 
that river over a large part of northern Queen's county. North of the 
black and highly inclined slates of Caledonia corner (Division III.) the 
blue and banded slates spread widely in flat or gently undulating beds 
through the settlement of Harmony, and are well exposed at many 
points along the Liverpool and Annapolis post-road as far north as 
Maitlnnd bridge, where the black slates again appear in force. From 
this point northward the distance to the southern edge of the granite 
is about three miles and three-quarters, the interval being chiefly occu
pied by whins in a, highly metamorphosed condition. 

West of Maitland and the Annapolis post-road, another good line of 
section across the strata under discussion is that afforded by the Little 
River, between the sheet of water known as the Frozen Ocean in 
Annapolis county and Keja-ma-kuja Lake, more commonly known as 
Fairy Lake, on the borders of Queen's county. The tract immediately 
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bordering the Frozen Ocean and extending thence westerly into Digby 
county, is occupied by quartzite much altered ; south of which, in 
ascending order, are greenish-gray slates, purple slates, greenish-gray 
slates and blue slates. The latter bvrder the shores of Keja-wa-kuja 
Lake, where the slightly inclined but strongly cleaved beds, worn 
smooth by glacial action, have served to develop the artistic tastes of 
the early aboriginal races, as well as of their more recent successors. 
On several of the low points projecting into the lake along its south
eastern side, the surfaces of the rocks are profusely covered with pic
torial illustrations c;f such objects as ships, canoes, deer, dogs, the 
human hand, etc., mingled with various dates; and although many of 
these are undoubtedly modern, others, both by their character and 
their position below the ordinary level of the water, afford strong 
ground for believing that they are genuine and ancient Indian 
pictographs*. 

Keja-ma-kuja Lake (M:icmac for " next big lake") is a fine 
sheet of water about five miles in length. In addition to the 
blue slates upon its shores are others showing shades of lilac or 
purple, but of these there would appear to be two horizons, the lower 
purple slates be~ng distinguished from the upper purple or lilac slates 
by their far greater width, by the presence of yellowish-green and 
dark green seams, similar to those of the beds at Pleasant River, and 
by a slightly deeper shade of colour. The entire succession as here 
seen would appear to be, in ascending order :-

l. Quartzite. 

2. Quartzite and greenish-gray slate. 

3. Greenish-gray slate. 

4. Lower purple slates. 

5. Bluish-gray sl<ite and blue slate. 

6. Upper purple slate. 

7. Bluish-gray slate. 

8. Blue slate, with light·gray bands. 

9. Black, blue and gray slate. 

To the west of the section above described, it is well-nigh impossible 
to determine the geological structure with any degree of certainty or 
completeness, the increased frequency of granite bosses and the 
associated metamot·phism of tbe strata making the recognition of the 

*These have been made thA subject of examination by Col. Garrick Mallery, 
and are described in the Tenth Annual Report of the United States Bureau of 
Ethnology. 
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latter difficult; while the drift covering by its abundance and coarse
ness not only serves largely to hide from view the underlying rocks, 
but makes travelling through the region extremely arduous. The fol 
lowing extracts from the notes of l\1r. Prest will at once indicate the 
general geologic:i.l features of the district and the obstacles encountered 
in its exploration :-

"The southern limit of the granite, after crossing into Digby South-eastern 

county, goes about west by south, crossing the centre of Big Liberty D igbycounty. 

Lake, thence on the same course past the head of the Big Meadows on 
the Vi7est River. The quartzite around Big Meadows shows very little 
metamorphism and every app~arance of a farther extension into Digby 
county. Throughout this whole region the granite consists of black 
mica, quartz and felspar, the latter in large crystals. The tract shows 
no soil capable of cultivation, except the meadows which in pla.ces 
border the strt>atns 11.nd lakes. The Thoru'LS meadows, near Long 
Lake, are the largest. Heavy hardwood hills are almost absent, 
but the barrens are scattered over with young pines from five to fifteen 
inches in diarueter. There seems to be no Yery young pine springing 
up, the undergrowth being principally oak. The inference is that 
when the present lot of pine is cut, the oak alone will form the nex t 
fore~t. This trnct, a generation ago, is said to ha\·e formed an almost 
unbroken forest of pine, stretching toward Annapolis. Extensive fires, 
years ago, have destroyed millions of dollars worth of timber. ~~;~tt fi~fes. 
Thousands of acres of thickly clustered, but bare and burned, white 
pine stems remain to attest the destruction thus wrought. This tract 
lies to the north and west of the Frozen Ocean, while still further west 
are ridges and groves of white pine and hemlock. Hardwood is scarce 
and the land rough and rocky. 

" Arounfl Liberty Lake, on the line between Digby and Annapolis L iberty Lake. 

counties, the country is rough, rocky and full of swamps and barrens, 
with clumps of woods, in which moose find a home. South of this 
region, in the neighbourhood of ·west l'ti ver, the land is mostly bare 
of forest. It contains, however, many groves of young pine, which 
promise to be quite valuable in a few years. There are long stretches 
of level barren lands of a light mellow nature and almost free from 
stones. Some parts of them would take the plough at once. The 
underlying rock is quartzite, merging into slate on the south-east. 
Fine meadows border the streams here, one of which on the head-
waters of West River (in Digby county) yields nearly forty tons of 
hay. The country abounds in moose, caribou, raccoons, martens, foxes, 
wildc<Lts and bears, especially the first and last. Beavers were once 
abundant, but trappers say that now none exist in the region-and 
but rarely in Nova Scotia. 
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"The land between West Caledonia and Keja-ma-kuja Lake has been 
so often burned that it is quite barren; south of Loon Lake, however, 
there is a tract of timber land. The barren land reaches about one 
mile west of Loon Lake, after which it is wooded to the Pescawess and 
beyond. The land to the east and south-east of Pescawess is very level 
and beautifully wooded, the oaks being especially fine. Pine and hemlock 
are also seen, but are scattered. Birch and beech of immense size prevail 
in some places, but do not equal the oak in smoothness, straightness, size 
or healthful appearance. On the south-west of Pescawess Brook are 
fine forests of hemlock, which are now being made use of for lumber. 
On the east side of the same stream is an abundance of white pine 
t.imber, and on the west an abundance of hemlock, ~pruce, hardwood 
and white pine. The Norway pines are scarce here. 

"At the foot of Pescawess is an exposure of greenish slate with a 
little quartzite. The land here, in common with that of the country 
arou nd, is very rocky. Two horse-backs composeJ of rough glacial 
debris run parallel to each side of the Pescawess BroJk. The granite 
comes in about one mile and a half north of the foot of Pescawess, and 
from here onward (north-west) the land is strewn with immense 
masses of granite, with thickets of alder, laurel, blue-berry, white 
birch and poplar, with occasion,il spruce and hackrnatack. Ex
ploration here is very difficult, the whole country north-east of the 
Pescawess, and thence to Keja.-ma·kuja, beiug covered with huge 
granite boulders, one of the latter projects like a pyramid 35 feet 
from the underbrush at its base, while another, standing on the top of 
a high ridge, is 47 feet long, 22 feet wide, and 15 feet high, with a 
probable weight of 1050 tons. Progress through this boulder-strewn 
region, involving incessant climbing over hug<:J blucks, separated only 
by moss-covered crevices serving as pitfalls, and overgrown with a 
jungle of alder, laurel and scrub pine, is very exhausting." 

From the Pescawess Lake and the Tobeatic River, country similar to 
the above is found along the county line separating Shelburne and Digby 
counties to the lakes at the he11.d of the Roseway River. Though 
equally rugged the surface here presents some unusual featu res. "A 
somewhat oval basin, so;;i1e eight miles in diameter, alruost bare of trees 
and inclosed in a rim of more elevated land, is seen just south of Horse 

Horse Lake. Lake. Its floor is a wide and barren plain, sl ightly undulating and 
intermingled with meadows, laurel swamps and scattered copses of 
white birch and juniper; while over this on every slope and hill, in 
fact in every part as far as the eye can reach, are strewed granite 
boulders of immense proportions. They are white and lichen-covered, 
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angular and often tower-like, some standing with the small end down 
as if a t ouch would upset them, some firmly rooted and others piled in 
great groups with bare intervals between. To the north-west are 
gently sloping plains, destitute of trees, but dotted here and there 
with boulders so large as to be quite prominent at a distance of four or 
five miles. It is probable that the area represents the basin of a 

. Former'jlake-
former lake, of wluch the water has levelled up the spaces between the basin. 

rocks, leaving similar collections of boulders on highel' land un-
touched. To complete the desolation fires have cleared off all the trees 
except a few copses on swampy ground." 

The chain of the Roseway Lakes has a general course which is nearly Roseway 

south-west, being 1tpproximately parallel to the county line between She!- Lakes. 

burne and Digby counties, and to t he chain of the Blue Mountains 
lying along the southern border of the latter. This chain is granite, 
and between the great basin described above and the Roseway Lake 
proper, immense ledges of this rock are exposrd along the stream. 
"The porphyritic character, before so pronounced, now disappears and 
the rock becomes very fine-grained, inclosing at the same time num-
erous masses of metamorphosed slate. These inclosures become more 
frequrnt in going westward, and at the foot of the lake the rock shows 
a banded appearance, the bands being alternately granite and gneiss. 
Some large boulders observed here are wholly of the latter rock. 

"A strip of young pine timber is seen to run for some miles along Timber. 

the north side of the lakes and south of the Blue Mountains. It 
reaches from the western p::trt of the great basin to the north of 
Roseway Lake. A quantity of pine is also seen on the east side of 
the Roseway Lake, and the southern side of thll same lake is heavily 
timbered with hrmlock. Other trees are scarce above Roseway Lake. 
Below that the land is more genernlly w :ioded. 

" At the eastern end of the Schoodic Lake is seen the first unmeta
morphosecl blue or bluish-gray slate. This is follnwed, going south-west 
along the shore, by a light greenish-gray slate, st:owing occasionally 
a little fine mica. A little farther south-west this changes to greenish
gray sandstone or qua;·tzite." 

Owing to the want of reliable maps, great difficulty was experienced Difficulties ~of 
in louating correctly the observations made in this complex lake- expl•Jration. , : 

region, while the exhaustion of provisions made it impos5ible to spend 
any considerable amount of time in correcting their inaccuracies. Mr. 
Prest's observat.ions, however, appear to indicate that the blue slates 
here lie next to the granite upon the north, they being seen on the 
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northern side of Schoodic Lake as well as on some of the lakes farther 
west, but chiefly in drift. Then comes the greenish slate seen on the 
south side of the same lake, while at the head or south end of a long 
cove connected with this sheet of water, is a sort of gray or greenish
gray quartzite. This latter is also seen on the barrens north-east of 
Whetstone Lake. The whole country is, however, covered with 
immense quantities of granite drift, which obscures everything except 
in the valleys and on some of the lake-shores. Proceeding south from 
Whetstone Lake, the land for two miles is covered with granite and 
quartzites, the latter in angular and unworn blocks, indicating a local 
origin . A short distance east of the river, granite, however, is again 
found in situ, forming a portion of a range of hills running south, and 
cutting off the sedimentary beds. At a distance of about two miles 
south of Whetstone Lake are seen large boulders of mica-slate, the 
result no doubt of the metamorphism of the green or gray slates 
which naturally come in next the quartzites. Half a mile south of 
this, at the head of Indian-field Lake, the granite approaches closer 
to the river than usual; in fact it seems, from the quantity of huge 
boulders present, lo cross tu the western side, with the result of cut
ting off and metamorphosing the schistose rocks. Thus the whole 
succession here seen, from north to south would appear to be:-

1. Granite at the Blue 1\Iountains. 

2. Gneiss at R<iseway Lake. 

3. Blue slate at Schoodic and Cra ne I.akes. 

4. Gray slate at Schoodic and Whetstone Lakes. 

5. Quartzite at Schoodic and Whetstone Lakes. 

6. l\ifica-slatii one mile north of Indian Fields. 

" At Indian Fields is seen another of the basins such as is described 
above. This is a slightly undulating plain, covered with sand and 
gravel, but not littered as in the former case with huge boulders. The 
gentle swells are also less elevated, the material finer, and the lowest 
parts filled in with a rich black mud, forming meadows. The plain shows 
no gravel ridges on the edge, nor any fan-shaped glacial deposits, nor any 
order in the distribution of the elevations. It presents no indications of 
being gradually deposited by the outflow from a glacier front. On the 
contrary it looks as if the original hummocky deposits of glacial debris 
had been slowly levelled down and ground fine by the action of shal
low water moved by wind, as in a lake. The large boulders, of which 
there are few, remain in their original po8itions, the sand being 
smoothed around them. The presence of beds of incipient bog iron 
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ore interstratified with the sands of Indian Fields (as in Schoodic 
Lake) favours the impression that this place was once covPred by a 
body of fresh water. It is surrounded by a rim of elevated land, 
except at the southern edge where the river runs out. Part of the 
basin is yet occupied by a lake, which seems to have been lowered to 
its present size by the wasting away of the morainic barrier to the 
south. The level of Schoodic Lake has been similarly lowered four or 
five feet during the last twenty years. 

"Nearly the whole of the country from the Upper Ohio north-east J?estruction of 

and north for thirty miles, has in a great part been wantonly burned, timber. 

and millions of dollars worth of timber destroyed, in order, as ex-
plained to us, to make better walking for trappers and hunte1·s. The 
largest tract of timber remaining in this neighbourhood is that on the 
south-east of the Roseway River, from Roseway to Crane Lake. A 
large fire had only recently been set in that region and had burned 
over many square miles of land. It has been estimated that fully 
nine-tenths of the original fore~t growth of Shelburne county has been 
destroyed by fire." 

DIVISIO~ Ill. BLACK SLATE GROUP. 

It has been already stated that at many different points the green 
slates which form the upper portion of Division II. of the Cambrian 
system, may be seen to pass beneath a thick series of black slates which 
here, as elsewhere, form the upper division of this system. 

The rocks of this group form belts quite as distinctly marked as do 
the quartzite and green slate beds below them, and which, as indicated 
in the foregoing descriptions, they serve to separate. They are also L"th 

1 
. 

1 I o og1ca 
more uniform in character; for while the quartzites, even when most characters. 

massive, are rarely without intervening slaty beds, which in the upper 
portion predominate, the black slates of the present group, as far as 
observed, contain no arenaceous strata. They are generally earthy, 
and while the presence of disseminated carbonaceous or graphitic 
matter makes them nearly always dark and often intensely black, the 
abundance of pyrite in cubical crystals with which the beds are often 
profusely studded, by its decomposition produces a rusty aspect, which 
is rarely wholly wanting. Both features would seem to favour the 
view that the beds have been formed in somewhat deep waters, and 
that these were abundantly supplied with life ; but owing p;i,rtly if not 
wholly to the pressu re to which i,hey have since been subjected, 
and the fact that the slaty cleavage thus developed seldom coincides 
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with the dip of the folded beds, only rarely has anything resembling a 
fossil been found. The only spP-cimens we have as yet been able to 
obtain after long and careful search, which may po.;sibly be of this 
nature, a.re certain srnall circular or ovoidal pit-like depressions found 
in the black slate drift in the vicinity of Bridgewater, in Lunenburg 
county, and again upon the coast of the same county near Heckman's 
Island. In outline they bear some resemblance to brachiopods of the 
genus Obolella or Linnarsonia, but they <tre lacking in markings or 
other dis tinctive features by which their na.ture can be definitely ascer
tained, and for the present at least they are unavailable in evidence.* 

Of the several belts of black slates referred to above the most notice
able, because traversing and determining a clistricb which is well 
settled, is that which underlies much of the country surrounding Cale
donia Corner, extending from the Liverpool and Annapolis post-road 
easterly to and beyond the foot of Tupper Lake, and westwardly 
through vVest Caledonia and the northern part ofWhiteburne, certainly 
as far a,s the Liverpool River, (being seen at it~ forks two miles and a 
half above Lake Rossignol) and probably to the eastern side of Tobe
atic Lake. 

The width of the belt of black slates, near Caledonia Corner, is 
about three miles, and the inclination of the beds is northward at high 
angles. They apparently represent an aggregate thickness of at least 
3000 feet. There can be but little doubt, however, that the beds are 
to some extent repeated by faults, and may also include overturned 
folds, m1Lking any definite estimates of thickness nece~sarily uncertain. 

In tracing this be! t of slates to the eastward of Caledonia, it is 
found to be met and cut, neat' the foot of Tupper Lake in Westfield, 
by granite, near the contact with which (at the Westfield or Jumbo 
mine, and upon the stream which there connects the lake with the 
main stream of the Port Medway River), the greatly disturbed strata 
are considerably altered, while they at the same time contain veins or 
irregular masses of white quartz of remarkable size, which are to some 
extent at least auriferous. A little further eastward, towards Pleas
ant River, the black slates give place to the banded or ribbanded slates 
already described, and are not again seen as far as the county line, 
but eastward of the latter reappear, and are conspicuously seen in 
Hewford, in Lunenburg county, whence they may be readily fol
lowed to the Ohio River and the settlement of New Germany. 

*For the occurrence of fos~ils in the quartzites, see remarks on the rocks of 
Locke port. 
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It is interesting to notice in this connection that an effect which is 
probably due to the same granitic intrusion as that of 'Vestfield and 
Tupper Lake, is to be seen far beyond the point where the granite 
ceases to be a surface rock, the black slates one mile (tnd (1, half south 
of Caledonia Comer, ancl along a line corresponding to the strike of 
the '~' estfield rocks, showing in their hardness n.nd semi-crystalline Metamor

character, as well a~ in the abundance of pyrite crystals, not only a phism. 

resemblance to those of the la,ke last named, but ev idences of altera-
tion by a similar agency. The beds are here nearly vertic;11. 

A second ba.nd of bla.ck and pyritous slate", in every way similar to Second belt. 

the above, has already been refen-ed to as succeeding the great whin 
belt of Ponhook and Molega Lakes upon its southern side. This 
ba.nd, as observed along the Port Medway River, bet,weim the foot of 
Ponhook Lake and Bang's Falls, in the settlement of Greenfield, is Greenfield. 

but little less broad than that of Caledonia, but while its northern 
edge has been continuou8ly traced from the county line in Buckfield 
to the Indian Gardens at the foot of the First Lake connected with 
L <ike Rossignol, its southern border has been observed at compara_ 
tively few points. Upon the Port Med way River, the black slates may 
be seen overlying the quartzites of the southern belt between Bear P ort Medway 

River. 
Fails and Bang's Falls, and it may be again observed in the northem 
part. of Middlefield, but westward of the post-road which trnYerses 
this settlement, the country is uncleared and largely drift-co,·ered, 
making observa,tions difficult. It is believed, however, that the band 
in approaching the Liverpool River bends northward about the First 
Lake of Ros::;ignol, and gradually disappears in the country eastward 
of Lake Rossignol proper. To the west of this point no trace of this 
second belt lias been obsen·ed. 

The third belt of black slates is only partiillly included in Queen's 
county, being found alon~ portions of its northern border and partly Third belt. 

in the county of Annapolis. It may readily be observed on the post-
road in the settlement of Maitland, just north of the county line, and, 
including a part of Queen's county, is nearly fi ,-e miles wide. Its 
southern limit passes just south of Minard 's Lake and eastward Maitland. 

through the settlements of N orthtield and Hillsboro', while its northern 
limit is between three and four miles north of the county line, or a 
little over five miles from Kempt. The black sla tP.s here meet, and 
overlie the quartzites of the northern belt.. 

The only other point at which rocks probably referable to this 
di vision of the Cambrian system have been observed, is upon Broad 
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Broad River. River, about three miles above its mouth. Being in the metamorphic 
portion of the district and themselves highly altered, they may be ruost 
conveniently considered a little later iri connection with the other 
metamorphic rocks of the coast. 

Degrees 
metan1or· 
phism. 

:.JE'L'AMOilPJIIC ROCKS OF QUEE~'S COU:;!'L'Y. 

Though in some de;ree the ab1)ve t itle is re:-illy applicable to all the 
rocks of the Cambrian system, there is much difference in the amount 
of metamorphism exhibited, m11,king some further reference to the more 
altered rocks desirnble. 

In Queen's 00unty the ruore highly crystalline rocks, though not 
wholly absent from the interior, are most conspicuously developed near 
the se.-i-boar<l, their occurrence here as elsewhere being evidf'ntly con
nected with the occurrence of IDILSRes of intrusive granite. The altera
tion is also, as might he expected, much more marked in the slaty than 
in the quartzose hand ~ . Between the quartzites or whins of the coast 
and those of the interior there is but little difference; at the same time 
that the intervening beds, which are in the one case simple argillites, 
are in the other glistening mica-schists. In general, however, there is, 
even in the qua!·tzites, a greater development of mica in the coastal 
rocks, giving them the 11,spect over lnrge nreas of fine-grained gneisses. 
The change from the unaltered to the nltered rocks is progressive, and 
without any well-defined line of demarcation, while even among the 
comparatively unchanged slates of the interior one now and then 
m<'ets with beds coverrd with little 11,ngular specks, evidence of incip
ient crystallization. 

The following details will serve to indicate the position and extent 
of the areas in which metaruorphism has been marked as well as some 
of its varying results. 

Details. It has already been stated that the rocks exposed along the lower 
portion of the Port :'.\Iedway River consist of tine-grained quartzites 
alternating with mica-spotted mica-schists nnd fine gneisses. Similar 
rocks probably occupy all the are11, surrounding the head of Port Med
way harbour, but, with the exception of a few beds exposed in East 

PortMedwiLy. p M d l cl f . b I f cl "£ b d" · ort e way, are concea e rom view y a mant e o r1 t, a oun 1ng 
in lnrge quartzite blocks. Near Poro Medway village t.he quartzites 
are well exposed with a dip S. 30° E. < 85°. They are also well 
exhibited along the road to the lighthouse, skirting the !<hore in 
massive beds of which the true attitude is not easily determinable. 
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Their great uniformity fo" a distance of a mile or more, together with 
their broad fiat or rolling surfaces broken by innumerable joint-planes, 
favour the idea that they are in part at least lying in low undulations, 
but. both at Vogler Cove, on the east side of the harbour, and again 
at the lighthouse on the western side, the dip is comparatively high· 
Off the mouth of the harbour are several small islands of which one, 
Toby Island, shows on its east side ledges of gray sandy slate, more or 
less micaceous and dipping N. 10° E. < 60°, while a second or outer 
island, known as the Frying Pan, shows massive gray quartzites which 
are apparently nearly fiat. It is probable that the above beds are in Toby Island. 
the course of a low anticlinal which enters Queens county from Lun-
enburg :and which is continuous ea~twu.rd to and beyond Liverpool. 

Passing Rugged Harbour, a small but very irregular indentation in 
the coast line, we next meet with beds similar to the above in the 
fishing settlemflnts of East and West Berlin. At the head of Blue-
berry Bay, just west of Berlin, the fine gneissic sandstones are very Rugged 
regularly bedded, with a dip S. 50° E. < 50°. At Eagle Head, Harbour, 
also, they exhibit the same regular southerly or south-easterly dip for a Berlin. 
continuous space of a quarter of a mile; but here they include some 
gritty beds and are further remarkable as holding in places corrugated 
layers, the tortuous or serpentine twistings of which are minutely fol-
lowed by small quartz veins from one to two inches in thickness. 
Approaching Beach Meadows the previous southerly dip becomes BPach 

d d f h . . t t d t L " 1 B h d" . ~Ieadows. reverse , an rom t is porn wes war o lverpoo ay t e 1p is 
northward. In connection with this anticline an interesting feature 
is the occurrence, on the shore fronting Coffins Island, of enormous 
veins of granite, the principal vein being for several rods conformable Granite veins. 
to the gneissic and micaceous strata, which here dip N. < 40°, but at 
the eastern end turning almost at right angles to their course, as well 
as penetrating the same beds in irregular tongue.like masses. The 
granite is of a coarse character, with red felspar and rnuch mica, and 
is in places porphyritic. The width of the main mass is from thirty 
to forty feet, while the smaller veins and branches vary from seven or 
eight feet to as many inches. In general t hey do not seem to have 
affected either the dip or strike of the beds, many of which are cut off 
transYersely with singular abruptness. It is probable that other and 
more considerable masses of granite occur outside of the present coast 
line, Coffins Island being wl~olly composed of granite boulders, though Coffins Island 
no ledges could be found. 

At the Eastern Head of Liverpool Harbour, t.he fine gray mica Liverpool 
ceous or gneissic sandstones dip N. 10° W. < 40°; and a similar north- Harbour. 

4 
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ward dip, but with some variation in its am~:mnt., is maintained all 
along the eastern side of the harbour, through the village of Brooklyn, 
being well exposed at the Brooklyn breakwater. A little north of the 
head of the harbour and near the road to Milton, is a somewhat pro
minent eminence, known as Wildcat Hill, composed of gray mica 
slates, spotted with large crystals of black mica, and alternating with 
gray, micaceous quartzite. The dip is still northward (N. 10° vV. < 40°). 

Still further north, on the Milton road, are other ledges of quartzite, 
followed, a quarter of a mile below the lower bridge in Milton, by 
gray, glossy and wrinkled talco-micaceous slates, which are nearly ver
tical. Similar but finer gray talcoid slates occur also at the upper 
bridge and near the church, in a like attitude. Half a mile north of 
this, in the upper end of Milton, the slates give place to a wide belt of 
whin, indicated however for the most part only by the number and 
size of the boulders with which it is thickly strewn, and which from 
this point northward on the Annapolis Road are the only rocks seen for 
a distance of seven miles. In a road-cutting on Seven-mile Hill glossy 
micaceous slates or mica-schists come into view ; but with this excep
tion, the strata along the Annapolis Road are wholly concealed until 
the band of black slates is reached, already described as crossing the 
same thoroughfare in the northern part of Middlefield. It is probable 
that the succession along the road is essentially the same as that of 
the parallel section on the Port Medway River, only eight miles to 
the eastward. 

West of the Annapolis Road another transverse section of these 
rocks is afforded by the Liverpool River between Milton and the 
foot of Lake Rossignol. As in the case of the sections previously 
described the larger part of the area is occupied by whins or quartzite, 
which are more or less micaceous; but a.bout four miles above Milton 
the beds become more schistose, consisting of greenish-gray, slightly 
chloritic, fine-grained mica-schists, dipping N. 10° E. < 40°, with a 
strong and vertical cleavage. 

Returning to Liverpool and continuing the examination of the 
coast, we find along the western side of Liverpool Harbour the evident 
extension of the same beds as those which skirt its eastern shore, viz., 
alternating beds of quartzite and mica-schists. Some of the former 
are hardly distinguishable from the "whins" of the interior, but others 
are finely micaceous, while the slates or schists are highly crystalline 
and present the features, elsewhere frequently observed in this region, 
of large black crystals of mica scattered through a much finer micaceous 
base which is white or silvery. These strata a1·e continuously exposed 
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below the lighthouse for a distance of two miles or more, and 
possess throughout a northerly dip (N. 10° W. < 70° to 80°). Ap-
proaching Black Point the quartzites also becom.e more crystalline, Black Point. 

and graduate into an unstratified granitoid rock of dark-gray colour, 
containing hornblende as well as mica. 

At Moose Point the rocks again consist of gray micaceous quartzites Moose P oint. 

-Or fine·grained gneisses, dipping N. 25° W < 60°, together with gray 
highly lustrous mica·schists. In places these beds contain concretion-
ary nodules, from six inches to one foot in diameter, arranged in rows 
parallel with tbe stratification, and show concentric gMissic rings of 
different degrees of coarseness and colour. Veins of coarse syenitic 
rock also occur. The whole of the shore between Moose Point and 
Scotts Bay is composed of similar strata, often much crumpled ; but at Syenite and 

Strawberry Point they are again invaded by large masses of light-gray granite, 

granite. The relations of the latter to the gneissic beds is quite similar 
to those already described on the opposite side of Liverpool Harbour, 
near Coffins 1sland; but here the contacts are further complicated by 
the inclosure in the granite of large detached blocks of quartzite or 
gneiss, which are strongly angular and vary in size from a few inches 
to as much as thrr.e or four feet. Both the granite and the gneiss 
carry small veins of white quartz. Still finer illustrations of like 
relations are to be seen at the government wharf, at the Western Head Western 

of Li vr.rpool Bay. The grny micaceous quartzites here form beds vary- H ead. 

ing from ten to thirty or forty feet in thickness, and alternate with 
beautiful silvery mica-schists, usually not exceeding two or three feet, 
and both very regularly bedded (N. 25° W. < 70-80°), while both along 
.and across the stratification run large veins of granite, remarkable for Granite 

the coarsely segregated character of their constituent minerals. dykes. 

To the west of Western Head, the recession of the shore-line, form- Gull Cove. 

ing the indentation of Gull Cove, exhibits only a repetition of the beds 
described above; but the dips are southerly, indicating that here, as 
on the opposite side of Liverpool Bay, the granitic extrusions are con-
nected with and mark the crnwn of a lengthened anticlinal. At 
Whites Point the granite is represented only by small veins, the pro-
montory being composed chiefly of gneiss and mica-schist; but at 
Hunts Point, forming a portion of the eastern shore of Port Mouton P ort Mouton. 

Harbour, granites again appear in force, as they also do in the vicinity of 
Somerville Centre. As before, these granites are very coarse, holding 
crystals of mica often as much as one inch in diameter. At the point 
last named the dips again become northerly, and so continue to the 
mouth of Broad River. The stream last mentioned affords an admir- Broad River. 

4t 
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able opportunity for the study of these crystalline rocks, besides reveal
ing certain beds which have not been elsewhere observed within the 
metamorphic area of" the coast. vVhere the post-road crosses the mouth 
of the stream are ledgP-s of lustrous mica-schists, side by side with 
which are gray quartzites which are scarcely at all micaceous, and 
which differ but little, if at all, from the typical "whirr " of Caledonia 
and Whiteburne. Fo~· a quarter of a mile above the highway bridge 
the rocks are chiefly sandstones or quartzites, with but few slaty beds; 
but in ascending the stream these become more frequent and, about a 
mile and a half up, are the prevailing rock. The latter are at the 
same time noticeable as containing not only scattered crystals of mica, 
(in this respect resembling the beds of the Liverpool River), but also 
as holding much larger, though imperfect, crystalline ( andalusite) 
masses, Yarying from half an inch to an inch and a half in length, 
which project from the surface of the rock ftnd give it a singularly 
rough aspect. Some of the beds also contain numerous but small and 
poor, garnets, and more rg,rely, crystals of staurolite and tourmaline. 
These rocks are frequently exposed for a distance of two and a half or 
three miles from the post-road, the dip being throughout to the north
ward, though gradually rising from 60° to 90°; but at the distance 
mentioned a sudden change in the nature of the beds occurs, the gray 
strata previously noticed being immediately followed by a broad band 
of very black and heavy rusty-weathering slates, holding much pyrites, 
as well as small veins. or beds, coincident with thE' bedding, of black 
micaceous iron-rock. These beds are also highly crystalline, being both 
micaceous and stauroli tic. The entire breadth of the band is about 
900 feet, but this may be double itR actual thickness; for if, as is 
probable, these black and pyritous beds are the altered equivalents of 
the black slates of Division III., they must here be in the position of a 
compressed synclinal. In accordance with this supposition, they are 
immediately followed to the northward by light-gray silvery mica
schists in every way similar to those on their southern side. These 
are thence continuously exposed nearly to the forks of the stream. 
Above this point exposures are infrequent, but the blocks with which 
the bed of the river is strewed indicate that their general character 
remains unaltered. It is probable that the same beds, which have a 
very uniform and similar course both on the Liverpool River and on 
Broad River, occupy also the country west of the latter to the county 
line, but the district is so extensively covered with bogs and barrens, 
or strewn with boulders, that little can be .seen of the underlying 
formations. 
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It has been stated that granite masses protrude, at several points, 
through the siliceous and micaceous strata upon the eastern side of Port Mouton 

Port Mouton Harbour. The western side of the same indentation is west side. ' 

wholly composed of the first-named rock, as are also most of the 
islands which dot its surface, including Mink, Spectacle, Massacre and 
Port Mouton Islands. The granite of these several islands is light-
gray and moderately fine, but contains coarsely crystalline segregated 
veins. It affords many beautiful examples of rounded, grooved and Gmnites. 

striated surfaces. On the shore of the mainland, opposite the Spec-
tacles, striking illustration of the effects of its decomposition and 
erosion is afforded in the occurrence of hills of blown sand which stretch 
along the shore for a mile or more, and in places attain a height of 
forty or fifty feet. The sand is so white as to appear at a distance like Blown sand. 

banks of snow ; it is almost purely siliceous, and is apparently well 
adapted for the manufacture of glass. Similar sand-hills, though less 
extensive, occur on the eastern side of the harbour, as well as at points 
to the westward, to be hereafter noticed. 

As far as could be ascertained, nearly the whole of the tongue of 
land separating Port Mouton Harbour from that of Port Jolie is com
posed of granite, the ::mly exception being that portion of the promon-
tory separating Caddens Bay from Port Jolie Harbour, and terminat- J olie Point. 

ing in Jolie Point. Here the rocks are in part micaceous quartzites or 
fine-grained gneisses, and in part coarser granitoid gneiss, both penetrated 
in places by granitic veins, which often carry beautiful plumose mica. 

The northern limit of the granite between Port Mouton and Port 
Jolie harbours is difficult of determination, the thick covering of drift Granite. 

completely concealing the underlying rocks. From the distribution of 
boulders, however, and other facts, it is thought to occupy a position 
varying from one to two miles north of and approximately parallel 
to the post-road which connects the beads of these two indentations. 
Granite ledges appear in situ just south of Robertson Lake and again 
at the mouth of Douglas Brook, where, amidst immense granitic bould-
ers, are sometimes found the remains of ancient Indian shell heaps. The 
western shore of Port Jolie Harbour is mostly low and boulder-strewn, 
but at Sandy Cove, near the entrance to the harbour, gneisses and mica- Gneiss and 

slates, similar to those of Port Jolie Point, reappear, and are similarly mica-slate 

penetrated by more or less considerable granitic masses, mostly very 
coarsely crystalline. The interior of the peninsula appears to be 
largely composed of granite. and is covered by extensive barrens. 

The narrow but long inlet of Port L'Hebert is, in its upper half, P ort 

unbordered by roads, and its low shores show few if any exposures. L'Hebert 
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Nearer its entrance, however, at the Lighthouse, are ledges of gneiss, 
dipping N. 20° W . < 40°, and directly opposite, at Taylor's, similar 
beds, but with dip S. 20° E. < 70°. 

II. SHELBUR~E COUNTY. 

A large part of this county is occupied by granite. The sedimentary 
rocks which constitute its other portions are also all highly crystalline, 
making the recognition of the several members of the Cambrian system 
somewhat difficult. 

Of these members the quartzites are the most readily recognizable, 
there being no change other than the development of a more micaceous 
character, which sometimes, and especially near the granite, may 
become quite coarse, giving the rock all the aspect of a true gneiss, 
though usually lacking in felspar. At many points these quartzites, 
with associated mica-schists, representing the lower member of the 
Cambrian system, are found to graduate upwards into a series of beds 
which, while more slaty, have usually an aspect of much greater 
coarseness and roughness. This appearance is almost wholly due to 
the development in the beds of vast numbers of staurolite crystals, 
associated not unfrequently with crystals of andalusite, and less com
monly of garnet. The staurolite crystals are often quite perfect, and 
usually easily separable from the mass of the rock. The andalu
sites, on the other hand, are but imperfectly formed, not separable from 
the matrix, and, like the latter, often studded with prismatic 
hex<tgonal scales of black mica. The garnets, though well formed 
and clear, are generally minute. From the position of the beds 
observed at many points, there can be no doubt that they represent 
group b of Division I., though it is probable from their thickness that 
they include as well some of the beds of Division II. No rocks sug
gesting a parallelism with the black slates of Division III. have been 
recognized in this county. 

In describing the details of the metamorphic rocks of Shelburne 
county it will be most convenient to resume the consideration of the 
rocks at Port L' Hebert, this being part of the boundary between the 
county named and that of Queens, already described. 

On entering Shelburne county, the first peninsula projection of the 
coast is that separating Port L'Hebert from Sable River Inlet. This 
area but repeats the structure of those last described, in Queens 
county. Along the post-road, connecting the heads of the two inden-
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tations, granite boulders of large size are abundant, and at one point, 
three miles from Port L'Hebert, ledges of this rock appear; but at the 
mouth of Tom Tidney Brook, which enters the head of Sable River Tom Tidney 

Inlet, and for a mile above the bridge upon the post-road, the rocks Brook. 

are gray quartzites and mica-slates. They dip northerly at low angles 
but are greatly jointed and broken. No other rocks are seen upon 
this stream. Farther down upon the peninsula the exposures are few 
until the extremity is approached; but here the gray micaceous sand-
stones and gneisses are frequently met with, especially about Little 
Port L'Hebert and Jones Harbour. They present, however, no new .Tones 

Harbour. features of interest. 

The S!Lme remark applies in the main to the area separating Sable 
River from that of Ragged I sland, on the latter of which is situated 
the town of Lockeport. Along the post-road connecting Sable River 
with Jordan River a small patch of granite was observed nearly mid
way between these two places, but with this exception the rocks of 
this area are everywhere stratified and do not differ materially from 
those already described. 

One mile above the mouth of Sable River proper, is a somewhat Sable River . 

prominent ridge in which alternate beds of fine-grained gneiss and · 
mica-slate have, by unequal weathering, produced an appearance which 
has caused the name of "Cart-wheel Rocks" to be locally applied to 
them. They dip very regularly S. 40° E. < 60°. On the other hand, 
along the roads leading around the shores of the peninsula, and on the 
more prominent headlands, such as Raspberry Head, Hemans Head, 
and Black Point, the rocks, like those of Jones Harbour, are fine
gra.ined micaceous quartzites, with a dip which is usually at a high 
angle. Beds of a like character were also observed in Rockport, about 
half a mile below the head of Ragged Island Inlet, on the post-road 
around the head of the latter, in Allendale, on its western side, and 
southward to Lockeport. The dips at nearly all these points are 
southerly (S. 42-50° E. < 50-60°), corresponding to a north-easterly 
trend, which is also that of Lockeport Peninsula and of the adjacent 
islands. Admirable exposures of the beds may be seen at the southern 
end of Lockeport Island, and are made more interesting by the fact 
h l f f h . b d d. . d C b Lockport t at tie sur ace o t e quartzite e s, ippmg towar s ran erry I sland 

Island, at an angle of about 50°, here exhibit, despite their highly 
metamorphic character, numerous well-marked remains of Asteropoli-
thon, the only evidences, if such they can be considered, of o:-ganic 
remams yet noticed in the Cambrian rocks of south-western Nova 
Scotia. The evidences of intense glaciation, shown by the ploughing 
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of the adjacent beds along their strike into canoe-like troughs three or 
four feet deep and two or three feet wide, for distances of thirty feet 
or more, are other features of interest in the same vicinity. 

On Western Head fine opportunities are also afforded for the study 
of the Cambrian strata, these, though mostly similar to those of Locke
port, include some coarser beds made up of well rounded quartz 
pebbles of the size of bullets, and in places exhibit surfaces which 
are distinctly ripple-marked. They are intersected by numerous joint
planes, some of which, widened by the action of the sea, have 
originated remarkable "spouting horns." 

The next indentation of the coast, that of Green Harbour, presents 
no new features, except that some of the gneisses seen along the post
road at its head are coarser than ordinary, and contain thin layers of 
black mica-slate which are studded with small ;;taurolite crystals. The 
general structure is anticlinal, the dip at the head of the harbour 
being N. \V. < 60°, while on the extremity of Patterson Point it is 
s. 30° E. < 45°. 

Between Green Harbour and Jordan Bay, there are but few ex
posures either on the shore or in the interior, which is largely occupied 
by barrens; but ledges of quartzite occasionally protrude, indicating 
the nature of the underlying rocks. About a mile and a half below 
the head of Jordan Bay these quartzites become more prominent, 
forming a notable range of hills, the beds of which dip regularly 
N. 30° W. < 60°. In addition to quartzites they include finll gneisses 
which are more or less studded with staurolite crystals, and the fact 
that these staurolite beds occupy the same position as the green sandy 
slates above the quartzites in the less metamorphic portions of the Cam
brian system is well exhibited. Strata of similar character are still bet
ter shown at Jordan Falls, a locality long known for the abundance and 
perfection of its metamorphi0 rocks and minerals. In the strata here 
exposed the staurolites occur in both rhombic and hexagonal forms, 
and attain at times a length of half an inch or more. Mica crystals 
of black colour, distinct from and much larger than those which form 
the mass of the rather soft rock, give to the latter a curiously spotted 
aspect, while the frequent occurrence, on many of the layers, of 
obscurely prismatic projecting knobs, sometimes two or three inches 
long, that are really partially developed crystals of a.ndalusite, 
still further adds to the peculiar appearance of weathered surfaces. 
Finally, many of the beds are studded with small red garnets. 
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The development of crystalline minerals, to which reference Gmnite. 

has been made, is the evident accompaniment of a near approach 
to a granite mass. A small area of the latter rock has already been 
referred to as noticed a few miles to the eastward of Jordan River, 
along the post-road from Sable River ; but another and much more 
considerable area of similar rock is met with a few miles to the west-
ward, along the same post-road, extending to Shelburne. Between 
J' ordan Falls and this granitic mass the staurolitic strata are exposed 
for a little over a mile. At the falls their dip varies from N. to N. Staurolitic 

25° W. < 40°, but a mile westward similar beds dip N. 20° E < 5°, to strata. 

10°, while at a less distance southward, on the road to Jordan Ferry, 
they graduate downward into and are replaced by quartzites. At the 
cove, one mile and 3: quarter below Jordan Ferry, the quartzites dip 
N. 20° E. < 40°. 

A careful examination of the remainder of the peninsula separating 
Jordan Bay from Shelburne Harbour, shows this to be composed, as 
regards its southern ha.If, almost wholly of quartzites, such as are well 
exposed at Jordan Ferry, along the lake road between Lake Rodney 
and McLean Island, about Berry Bay, and on the shore facing Mc-
~utt Island to a point nearly opposite its northern extremity. Here McNutt 

h · · b b d' I 1 · b d d I sland. t e quartz1tes may again e seen to e irect y over am y an gra u-
a te into mica-schists studded with staurolite and andalusite crystals, 
some of these latte1· being two or three inches in length. Some of the 
beds are also noticeable as holding layers filled with sheafs of horn
blende, a feature which helps to connect them with the hornblendic 
rocks of Yarmouth to be presently noticed. The two sets of rocks, i.e. 
the quartzites and staurolitic slates, are strictly conformable, with a 
regular dip S. < 30° E S0° to 90°, and in the same relations reappear 
on McNutt Island ; while to the northward the staurolitic and andalu-
sitic beds are alone seen, occupying all the shore to Sand Point and 
thence up Shelburne Harbour nearly to the town of Shelburne. Grays Shelburne 

or Pettis I sland, two miles wes tof Cape Roseway lighthouse on McN utt Harbour. 

I sland, is said to be also composed of mica-slates The distinction as 
to limits between granitic and schistose rocks is, in the vicinity of 
Shelburne, as indicated elsewhere in this report, a matter of much 
difficulty, due partly to the absence of exposures, but chiefly to the 
irregular way in which the one set of rocks is invaded by the other· 
Of this a good illustration is afforded at the Shelburne Mills on the 
Roseway River, near which ledges of gneis8, several hundred feet wide RRoseway 

1ver. 
and very regularly stratified, are not only cut off abruptly by granite, 
across their strike, but appear to be completely surrounded by that 
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rock. So to the westward, while the larger part of the ridge separating 
Shelburne Harbour from Birchtown Bay appears to be composed of 
granite, small areas of quartzite also occur. In general, however, it 
may be said that granites prevail up the valley of the Roseway as far 
as the bridge in Lower Ohio, and down the westward side of Shelburne 
Harbour through the settlement of Churchover. 

South of Churchover, fine-grained, gray, micaceous gneisses, marking 
the commencement of another area of sedimentary strata, are first 
met with at Green Cove, dipping regularly S. 30° E. < 60°, and are 
an extension of those of Sand Point, upon the opposite side of the 
harbour. Beyond this no exposures were seen as far as the upper part 
of Carleton, but the character of the boulders is such as to indicate the 
close proximity of staurolitic strata. These appeair in situ on the south 
side of Sand Creek and form the promontory of Red Head. The 
staurolite crystals, imbedded in light-gray mica-schists, are here not 
only very abundant but exceptionally good, fine specimens, in both 
prismatic and rhombic forms and sometimes of large size, being readily 
attainable. Andalusi te, in pale-pink prismatic crystals, is also found, 
but less n.bundantly and less completely differentiated. The dip of the 
beds is about N. 2i'i 0 

}.;. but only at a,n angle of 3° or 4 °. The same beds 
run out to the extremity of East Point, and reappear, with abundant 
crystals of garnet, staurolite n.nd andalusite, at the eastern end of the 
island of Cape Negro. They here dip N. 40° W. < 70°. The shores 
of North East Harbour are mostly low and bordered by cobble beaches 
or sand bars; but on the western side of the indentation, in the settle
ment of the same na.me, are some slaty beds which are remarkable 
chiefly as containing an unusual amount of chlorite. They are, how
ever, but poorly exposed. 

Passing round by way of Jones Point to Negro Harbour, highly 
micaceous strata again come into view, the slaty rocks being spotted 
with a black variety of this mineral in pea-like nodules, associated with 
which are much larger nodules, sometimes two inches in diameter, of 
a dark-green chloritic mineral, sometimes exhibiting a concentric 
structure. The dip of the beds is regular, S. 30° E. < 60°. They ex
tend nearly to Port Saxon, beyond which, to the head of the harbour, 
no exposures occur. 

Between Negro Harbour and Port La Tour is the long narrow penin
sula terminating in Blanche Point. The strata composing it, as seen 
at Purgatory Point and elsewhere, are similar in their general charac
ter to those of the opposite shore below Port Saxon. Some of the 
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strata abound in small garnets, and the same peculiar chloritic blotches 
or nodules, referred to above, are again met with. 

While the Blanche peninsula forms the eastern side of the harbour 
of Port La Tour, the somewhat similar peninsula of Baccaro forms its Port La Tour. 

western side, separating the last-named indentation from that of Bar-
rington Bay. 

In the upper part of Port La Tour Harbour, on its western side, 
gray, micaceous quartzites are the prevailing rocks in Upper Port La 
Tour settlement; but a little south of the latter, about half way be
tween this and the settlement of Baccaro, are some long, low islands 
and points, one of which, known as Crow Neck Point, affords the most 
remarkable exhibition of metamorphosed Cambrian strata, as well as 
of the extent to which these have been affected by glaciation, to be 
found in any part of Nova Scotia. The rock is massive and in its 
matrix rather fine-grained, but so thickly studded with staurolite 
crystals and semi-crystalline nodules of andalusite (many of which are Staurolite 

themselves studded with staurolites,) as to present, at the distance of a ~~~~ndalusite· 
few yards, the appearance of a very coarse conglomerate. Crystals of 
black mica are also scattered profusely through the mass of the rock, 
while its aspect is further diversified by large dark-green blotches, of 
no very definite outline, but which stand strongly contrasted with the 
usual light-gray colour of the inclosing mass. Some portions of the rock 
are, however, a true conglomerate. The beds dip regularly in a south- Conglomerate. 

westerly llirection, but at an angle of only 20°, while great troughs 
have been cut deeply into their mass which clearly exhibit the plough-
ing action of ice. One gully, apparently wholly due to this agency, but 
now partly occupied and obscured by a large boulder, was found by Remarkable 

measurement to be about forty feet long, from nine to fifteen feet broad glacial trough. 

at the top, with a depth gradually increasing seaward from five feet 
to twenty feet, its smoothed or furrowed sides being regularly curved 
downward to its base, like the sides of some gigantic canoe. The 
course of the t,ruugh is that of the glaciation on the adjacent ledges 
and has no relation to the dip of the beds or the occurrence of strata 
of unequal hardness. Still other troughs occur which are but little 
less remarkable. 

On John Island, towards the head of Port La. Tour Harbour, strata John Island. 

similar to those of Crow Neck Point are again seen; but here the dip 
is south-easterly (S. 60° E. < 40°) while the beds with dark-green 
nodules are seen to lie beneath staurolitic strata not containing such 
nodules, and are themselves underlain, on the adjacent mainland, by 
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massive gray quartzites, holding quartz veins. At the very head of the 
harbour are some further illustrations of probable ice action in the 
occurrence of remarkable kames, along the top of which, for a consider
able distance, runs the road from Blanche and Port La Tour to Port 
Clyde. In Baccaro, to the south of Port La Tour, the rocks are chiefly 
mica-slates, filled with dark-green spots, which here approximate the 
form of rhombic prisms. Near the lighthouse, at the extremity of 
Baccaro Point, the rocks are smooth, glossy mica-slates, dipping S. 30° 
E. < 50°. 

Between Port La Tour and Barrington Head, there are but few 
exposures along the post-road, the first three miles being continuous 
barrens; but along the east shore of Barrington Bay, both in and below 

. Village Dale, are beds of highly crystalline coarse gneiss, filled with 
granitoid veins and having an (Lttitude which is nearly vertic(Ll (S. 60° 
E. < 80°). Farther north, between Village Dale and "The Town," 
the shore is bordered by extensive tracts of blown sand, but in places 
these can be seen to rest upon well-stratified gneiss, which towards 
Banington Head becomes more and more injected with g~anite, and 
finally, near the post.office, is completely replaced by the latter. 

From Barrington westward to the limits of Shelburne county, no 
other rlj)ck than granite was observed, either upon the CO(LSt or in the 
interior. Whether the same is true of Cape Sable Island we were 
unable to determine. The slight width of Barrington P(Lssage, by 
which the island is separated from the mainland, together with the 
occurrence of large granitic bouldP.rs over various parts of it, favour the 
idea that it is in part at least composed of this rock, but the only 
exposures we could find at Baker Beach, on the south-eastern side of 
the island, are of gneiss. 

GRANITES OF QUERNS AND SHELBURNE COUNTIES. 

In the foregoing descriptions numerous more or less considerable 
areas of granite have been incidentally alluded to, and their boundaries 
have been to some extent defined. It is now proposed to give a more 
systematic summary of these areas, with some remarks upon their 
character. 

QUEENS COUN'l'Y. 

Coffins Island. 1. Beach Meadows and Co.ffins I sland area.-The only rocks 
actually visible in this area are those of Beach Meadows shore, where 
they have already been described as penetrating the schistose strata in 
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large veins, m part conforming to and in pa1·t cutting across the 
stratification of the latter. It is uncertain to what extent similar 
rocks enter into the composition of Coffins Island. No outcrops could 
be found upon it, but from the number and size of the boulders met 
with it is believed that it is chiefly composed of granite. 

2. L iverpool Bay, west side.- Veins of granite, which are some- Liverpool!. 

times hornblendic, have been described as penetrating the gneisses and Bay. 

mica-schists at Black Point, Moose Point, SLrawberry Point and 
Western Head. They present for the most part features similar to 
those of Beach Meadows and Coffins Island, and probably mark the 
continuation of a line of granitic upheaval extending from Port Med-
way· to Port Mouton, though showing at the surface only in the form 
of isolated patches. These granites are remarkable for the character 
and size of their segregated veins, which are partly of pure quartz and 
partly of mixed quartz, orthoclase and light-coloured mica. 

P01·t Moiiton Harbour.-The granites on the eastern side of this P ort ~Iouton. 

indentation consist of small veins at ·whites Point and of larger dyke-
like masses at Hunts Point and Somerville Centre. On the western 
side of the harbour, however, they are in much greater force, forming 
not only the whole of the western shore and adjacent islands (l\Iink, 
Spectacle, M:asrncre and Port Mouton), but thence extending westward 
across the upper portions of Port Jolie and Port L'Hebert to a point 
about half way between the last-named indentation and that of Sable 
River. The northern boundary, though ill-defined, is believed to ex-
tend in a nearly uniform line from the mouth of Broad River to within 
two miles of Tom Tidney Brook, at distances of from two to three or 
four miles north of the post-road. Much of the country is covered 
with piles of granitic boulders, many being of very large dimensions. 

The rock of this area, as seen in Port Mouton Harbour, is light-gray, 
weathering whitish, of moderately fine grain, rarely porphyritic, but 
frequently traversed by large granite veins in which the constituent 
minerals are remarkable for their size and individuality. In places the 
rock exhibits a laminated structure which is hardly less perfect than 
the bedding of ordinary stratified rock. 

TiipJJer Lake area.-The upper half of this sheet of water, situated in Tupper Lake. 

the northern corner of Queens county, is bordered on either side by 
gray, micaceous quartzites; but a mile or less to the eastward these are 
replaced by high granite bluffs, and about half way down the lake 
granite comes out upon the shore. Still further down, this- rock appea:cs 
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upon both sides of the lake as well as in the many islands which dot 
its surface. To the north of the lake, the granite tongue gradually 
widens until, along the boundary of Annapolis county, it is at least 
five miles wide, forming in the vicinity of Round Lake the highe~t 
land in Queens county ; but to the westward it becomes rapidly 
narrower, and along the Rosette road is less than a mile in width, 
finally disappearing near the "Jumbo" mine in Westfield. 

The granites of this area may be seen in the vicinity of Tupper Lake 
to penetrate both the quartzites of Division I. and the black pyritous 
slates of Division III. In the case of the former their influence is 
everywhere marked by increased hardness, the development of a pur:ple 
or lilac colour, and the more or less perfect development of minute 
crystals. The granites of this area also differ in some respects from 
those of the coast, being usually much coarser, and often porphyritic. 
They are also more variable in colour, for while the prevailing tint is 
light-gray, some portions are dark-gray and others tawny yellow. 

'l.'obeatic Lake region.-As the norbh-eastern corner of Queens county 
is partly occupied by the granites of Tupper Lake and vicinity, so its 
north-western corner also includes a granitic area at and north of To
beatic Lake, at the head of Shelburne River, which flows into Lake 
Rossignol. Like the Tupper Lake area, this is a portion of the main 
granitic axis, being another southwardly-bending spur from the gran
ites of Annapolis county, and to the westward continuous with those of 
Shelburne county. Within the limits of Queens county the granites 
form the northern shore of Tobeatic Lake, the eminence known as 
Bald Mountain, the shores of Granite or Rocky Lake and the. north
ern end of Big Pescawess Lakfl, whence the southern boundary of the 
granite, now in Annapolis county, sweeps around in a gentle curve to 
the Liverpool and Annapolis road (crossing this just north of Mait
land), and then south-easterly again to connect with the spur at Tupper 
Lake. 

SHELBURNE COUNTY. 

Shelburne Harbour.-This area is about equal in extent to that last 
described. On the post-road east of Shelburne, the granite is firs·t 
found in situ about three miles east of the town, and probably extends 
also southward about two miles from the latter. Its northern limits 
are not definitely known for want of exposures, but on the Roseway 
River granite may not only be well seen near its mouth, but also as far 
up the stream as the bridge in Lower Ohio. At several points along 
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the Roseway it has been described as including well stratified beds of 
gneiss. West of Shelburne it may be seen for several miles on the 
road to Clyde, on the post-road to and through the settlement of Birch
town, throughout the peninsula terminating in Harts Point (where the 
principal granite quarries are situated), and down the western side of 
Birchtown Bay, through the settlement of Ohurchover to the point 
where the shore-road is joined by that from Beaver Dam. The district 
is mostly very rough and boulder-strewn, or occupied by extensive 
barrens. 

Further remarks on the character of this granite will be given in 
connection with the economic minerals of the region. 

North-east corner of Shelburne County.-A considerable area of 
granite has been referred to in preceding pages as occurring about the 
head-waters of the Jordan and Roseway rivers. On the Jordan its J ordn.n and 

h d · · d · d b l b d h · Roseway sout ern e ge is m icate y tie great num er an t e enormous size riYers. · 

of the granite boulders which skirt the north side of Lake John. 
Thence it seems to occupy all the country lying to the north and west 
nearly or quite to the valley of the Roseway. Its western limit nearly 
to~ches John Lake, near Bower Hill, and thence it extends north
easterly almost to Schoodic and Moose lakes. In an easterly direc-
tion the belt appears to be somewhat natTO\ved, its northern border 
passing from near Schoodic Lake, by the mouth of Silver Lake, to the 
lower edge of Wainwright Lake, while the southern border passes by 
the upper end of Long Lake on the Jordan and thence to the boundary 
of Queens county, where it connects with the Tobeatic area already 
noticed. 

Barrington area.-The granites of Barrington and the region Barrington. 

northward of the latter, including a part of Yarmouth county, con-
stitute the largest area of such rocks near the southern coast. They 
may indeed be considered as the continuation of the main axis, though 
at their northern extremity nearly if not wholly disconnect€d there-
with. 

In Barrington proper, these granites occupy the whole of the shc,re 
from Barrington Head westward to West Wood Harbour and Pubnico Pubnico. 

Beach. They probably form also the greater part of Cape Sable Island, 
although:as already noted, the only ledges which could be found upon the 
latter (on its southern side) were of gneiss. North-west of Barrington 
Head the granite was found to extend along the Yarmouth post-road to 
and beyond the county line of Yarmouth, and includes all the country 
bordering Barrington Lake and River, with about half of the tract 
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lying between the county line and the River Clyde. Just above the 
mouth of Bloody Creek, a branch of the Clyde, a spur passes off to the 
eastward, that rnay possibly connect with the granite area about 
Shelburne. Still farther north, the granites under notice occupy a belt 
from six to seven miles wide, bisected by the county line, and includ
ing numerous lake-basins, such as those of Great Pubnico, Great and 
Little M:edoshak, Clearwater Lake, Wagner Lake and others, mostly 
connected with the head-waters of the Clyde. The topography of all 
this region, as laid down in Church's county maps, is very incorrect. 
The position of lakes and streams is frequently several miles out of 
place, while in some instances sheets of water of considerable size are 
wholly omitted. Even the position of the county line between Shel
burne and Yarmouth is uncertain, that given in the county map of the 
latter being wholly and widely discordant with that of the former. In 
the mineral map of Nova Scotia, the large island known as McN u tt 
Island, of which the southern extremity is Cape Roseway, crowned 
by one of the roost important lighthouses on the coast, is wholly 
omitted, an omission which has been unfortunately repeated in the map 
accompanying the preliminary report of which this is an extension, 
and which, as regards its topography, was based thereon. This has 
made the determination of geological boundaries in the region a matter 
of much difficulty, a difficulty which has been further enhanced by the 
fact that the bounda ries themselves are ill-defined, the granites some 
times showing actual transitions into gneiss, as this does into quartzite, 
while the granite sends into both irregular tongues and veins, of very 
variable size, often resulting in a complicated interblending of the two. 
A further consiclera.tion of this subject. will be given in the succeeding 
section on the rock~ of Yarmouth county. 

YARMOUTH CouN'rY. 

In this county, as in Queens and Shelburne counties, the rocks, ex
clusive of the granites, are believed to be referable to the Cambrian 
system only, or at least to the same horizon as those of the counties 
just named. It will be most conYenient in the consideration of the 
rocks to refer first to the distribution of the granite. 

GRA:'<ITES. 

It has been already stated that the granitic area north of Barring
ton is bisected by the line separating Shelburne and Yarmouth coun
ties, and descriptions have been given of the portion included in the 
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former county. It remains to notice the portion forming the southern 
or south-eastern part of that last-named. The following notes are 
based on observations made here by Mr. vV. H. Prest. 

Great Pnbnico Lake.-This sheet of water lies lj.bout three miles and Cireat Pub-
. . mco Lake. 

a half north of the south-eastern border of Yarmouth county, and is 
wholly within the limits of the latter. It is extremely irregular in 
outline and is diversified by numerous islands. Around the north-west 
end of the lake there is an abundance of gneiss and syenitic granite, 
while about the centre and towards the south-east. end granitic drift 
prevaik 

Medoshak Lakes.-These two lakes, Big and Little l\fedoshak, lie to 
the north of Great Pubnico, a little west of and parallel to the county 
line. The country around them is drift-covered, boulders of granitn 
and gneiss, or of the latter banded with quartzite, being most plentiful, 
and sometimes of immense size. 

Clearwater Lake.-This lake is also close to the county line and in 
the sa,me line with the Medoshak Lakes, with which it is directly con ~Iedoshak 

. . Lakee. 
nected. On its west side there are great cliffs of gneiss, holding 
biotite, tourmaline, iron-pyrites and a great abundance of garnets. 
The latter are of a dark colour, but perfect in shape, and sometimes 
nearly or quite half an inch in diameter. The beds dip generally S. 
42° E. < about 72°, but faults and twists are frequent, and with the 
stratified beds are numerous dykes or veins of granite. 

English Mill Lalce.-This lake, also known as Stony Creek Lake, is English Mill 

one mile and three-quarters north of Clearwater Lake. Its general Lake. 

course is N. 20° W., and it embraces two divisions, the east and west 
lakes, connected by narrows. It is surrounded, at least on its S.W., 
S.E. and E. sides, by mingled gneiss and granite, the latter occurring 
in veins as well as interbedded, and in both large and small masses. 
Garnets, some of them half an inch in diameter, are inclosed in the 
gneiss. 

Wagner Lake.-The north end of this lake is about E. by N. from the Wagner Lake. 

S.E. encl of English Mill Lake, and distant two miles and a half, or 
two miles and three-quarters. Wagner Lake is about two miles long 
and its general course is about S. 20° E. Its foot is about three miles 
and a quarter from McGill's farm on Hamilton Brook, or about five 
miles from the main road in Upper Clyde. The lake, like other parts 
of the district, is surrounded by granite mingled with gneiss and highly 
crystalline quartzite. Some of the boulders are of gigantic size, and 
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would weigh 600 or 700 tons each. The usual minerals, garnet, mica 
(biotite and muscovite), tourmaline and sometimes olivine, are seen. 

Hepsakateejik Lake.-This lake lies about five or six miles N .N.E. 
of Wagner Lake. Granite boulders are in great profusion, and granite 
is, in all probability, the underlying rock. 

Blue Mountain area.-A second and considerable area of granite in 
Yarmouth county is that of its eastern extremity, there forming high 
lands, popularly known as the Blue l\'1ountains. The latter are in reality 
but a spur of the great central granitic axis extending thence through 
Digby and Annapolis counties to Lunenburg and Halifax counties and 
mark its western termination, though possibly connected by a narrow 
neck with the granitic region about the head-waters of the River Clyde, 
in Shelburne county. 

The sout.hern border of the Blue Mountain spur has been traced 
with considerable certainty from the county line of Shelburne, which 
it crosses above the head of Bloody Creek, a tributary of the Clyde, a 
little south of l\J oose Lake, past the head of Wally beck Lake, and so 
on nearly to the third lake on the Tusket. The tongue here termin
ates with a width of not more than a couple of miles; the line of its 
northern border thence extending north-easterly, in a nearly uniform 
line, and south of the settlement of Rockingham, to the head-waters of 
another branch of the Tusket. Here a new course is abruptly taken, 
the line of contact thence running north-westerly by way of Wall ace 
Lake until it passes into Digby county. The greatest width of the 
Blue Mountains proper is near the middle of the spur, and would 
be about five miles. Their maximum elevation is about 600 feet. 
Their southern border is greatly obscured by drift, and it may be that 
a smaller spur, extending from the main ridge near the head of the 
Clyde, may connect with those described above as found on the lower 
portions of that stream about Wagner Lake; but the fact that this 
latter belt has here a breadth of only three miles, and narrows north
ward, gives probability to the view that a band of schistose rocks, 
extending eastward from near \Vallybeck Lake, separates the two. 

T7tsket TJTedge.-In addition to the granitic areas above described, 
another isolated but considerable area of this rock is to be found in the 
vicinity of what is known as Tusket Wedge, forming the promontory 
lying between the entrance of the Tusket River and the h"arbour of 
Little River. It is not quite certain whether it similarly constitutes 
the headland forming the eastern side of Green Bay, but is clearly 
indicated by the size, number and distribution of the boulders all 
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along its western side. The same rock constitutes the picturesque 
group of the Tusket Islands, a few miles to the south. 

CA~IBRIAX ROCKS OF YARMOUTII COUNTY. 

With the rocks of the Cambrian system as developed in Shelburne 
county, and described ih preceding pages, we have now to compare 
those which, separated from the former by the granites about the 
county line, are found to the north-west of the latter, in Yarmouth 
county. 

The actual contact of the granite with the schistose strata in this General 

d . t' . I . 'bl th h' k l t' fd 'f 1 l . features. 1rec 10n 1s rare y v1s1 e, e t 1c accumu a 10ns o ri ta ong t ie1r 
probable line of junction being such as to almost wholly conceal the 
underlying formations. From the character of the boulders, however, 
which enter so largely into the composition of these accumulations, 
no doubt can be entertained as to the nature of the strata. Gneissic and 
micaceous rocks abound, exhibiting various shades of texture and colour, 
while through them, in many instances, as in the case of the similar 
contacts in Shelburne county, run irregular veins and masses of coarse 
granite, sometimes shading off insensibly into the gneiss, but at other 
times with sharp lines of delimitation, or with the two rocks irregular-
ly mingled. Veins of quartz are also common, and with these at 
times garnet, tourmaline and other minerals are well developed. The 
rocks are usually greatly contorted, and but little information is to be 
gained by the study of their ever-varying attitudes. 

In advancing to the westward (the prevalent strike being here to 
northward), the evidences of metamorphism gradually become less 
marked, though the highly micaceous character of the strata and the 
dissemination through them of crystalline minerals still conspicuously 
attest the alteration they have undergone. 

The first good exposures of beds of this character is to be seen 
along the post-road at the head of Pubnico Harbour, but they are even Pubnico 

better exhibited at different points along the length of the peninsula Harbour. 

bounding the latter upon the western side, and at St. Anne Point, 
its southern extremity. 

As seen along the post-road at the head of the harbour, the highly 
micaceous but distinctly bedded rocks are thickly studded with crystals 
of andalusite, varying from half an inch to three inches in length, with 
now and then a crystal of staurolite or garnet; but while the singular
ly rough and knobby appearance of the beds is largely due to the prom-

5~ 
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inence given to these crystals by unequal weathering, a closer examina
tion shows that it is also in part the result of the inclosure in the beds 
of numerous well-defined pebbles, mostly of quartzite, the rock being 
in reality a conglomerate. Both features are of much importance, for 
on the one hand they thus show a close correspondence and probable 
equivalency with the similar beds already described about Port La 
Tour and elsewhere in Shelburne county, and on the other as nearly 
resemble certain beds of Yarmouth Harbour and the vicinity of the 
city of Yarmouth which have been thought to be of more ancient 
origin than the beds of the Cambrian system. If the view here taken 
be correct, these beds, in Yarmouth county as in Shelburne, are the 
representatives of Division I. c. of the Cambrian system, and in connec
tion with facts to be presently noticed afford a key to the true inter
pretation of the geology of this part of Nova Scotia. 

At St. Anne Point the width of the beds as measured across their 
strike is about a furlong, and the dip about E. 20° S. < 80°. Both 
staurolite and andalusite are abundant here, but the conglomeritic 
character noticed at the head of the harbour is less prominent. Similar 
beds also form islands in the harbour. 

JJICACEOUS AND IIOR::'<BLENDIC ROCKS OF YARMOUTII HAHBOUR 1 ETC. 

We come now to consider the peculiar group of rocks found in and 
about Yarmouth city and harbour, to which reference has been made 
above as differing in important respects from the u ual aspects of the 
Cambrian rocks, and as to the position of which much uncertainty 
bas prevailed. 

Foimer views. The more prominent features of the group were first described by 
Sir J. ·wm. Dawson in "Acadian Geology," and subsequently, in 
considerably greater detail, by Dr. Selwyn. Both writers remark upon 
the contrasts which these rocks exhibit as compared with the Cambrian 
rocks of the southern counties, and both suggest the probability that 
they are older; but no facts of a definite character were in either 
instance obtained from which their true position might be inferred. 

Litholol(ical 
characters. 

In the determination of this question it will first be necessary to 
consider the composition or lithological aspect of the rocks, and 
secondly their stratigraphical relations. As a whole, the belt, having 
a width of about seven and a length of about forty miles, may be 
described as consisting of highly metamorphosed strata in which the 
abundance of mica, and especially of hornblende, are the most charac
teristic features. Chlorite and epidote also characterize some of the 
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beds, but are much less conspicuous, and in some instances the strata 
are either felspathic or quartzose. Good exposures of such rocks may 
be seen in the city of Yarmouth, and still better in the rocky penin
sula, now used as a park, near the head of the harbour; again on the 
west side of the latter about Cape J?ourchu and Yarmouth light, and 
finally along the eastward extension of the belt in Milton, Hebron and 
Ohio. The beds at Cape Fourchu are of special interest, for in them Cape 

1 f h . h ld ir d · Fourchu. are presentec eatures w ic wou seem to auor an important clue 
to their true geologica,l position, or at all events a means of correlation 
with rocks already noted elsewhere. 

The features referred to consist in the fact, first described by Dr. 
Selwyn, that the highly micaceous strata (which also contain numer- Observations 

ous scattered she£i,fs of hornblende and are in part true hornblende- of Dr. Selwyn. 

schists), are also to a large extent conglomerates, being filled with 
numerous pebbles, sometimes as much as a foot in diameter. These 
pebbles, in some of the beds, consist of pale-gray quartzite, and in others 
of a gray or purplish-gray vesicular rock, and, as remarked by Dr· 
Selwyn, " show a flattening and elongation in the direction of the 
cleavage-planes." In this conglomeritic character as well as in their C 

1 ong om-
general aspect, these beds closely recall those already described as erates. 

occurring at the head and along the western side of Pubnico Harbour. 
It is true that they differ from these in the abundance of hornblende 
characterizing the former, and the general absence of staurolite and 
andalu ite crystals so conspicuous at Pubnico, but the first-mentioned Comparison 

feature occurs to some extent in undoubted Cambrian rocks on the east Pith J;>eds of 
'cl f Sl lb i::r b . . . h l' . l ·1 ubmco and s1 e o 1e urne .I:: ar our in connect10n wit stauro it1c strata, w n e Shelburne. 

in the case of the Yarmouth beds these, as will be presently noticed, 
exhibit in their eastward extension an abundance of both staurolite 
and garnet, assuming in fact aspects not distinguishable from those of 
many of the beds on the Shelburne county coast. The latter being 
clearly t.he metamorphosed equivalents of Division 1. a. of the Cambrian 
succession, it is reasonable to infer that such also is the position of the 
similar beds of Yarmouth. 

This view is entirely in accordance with the supposed stratigraphy Stratigraphy, 

of the r~gion. All along the eastern side of the peninsula terminating 
in Point Fourchu, as well as on the opposite side of Yarmouth Har-
bour in the city of Yarmouth, the prevailing dips are easterly or south- Yarmouth. 

easterly, usually at angles from 60° to 70°, but sometimes nearly 
vertical. Half a mile north of Stanwood Point on the same peninsula, 
the dark hornblendic schists with the same dips (about S.E. < 70°) in- Stanwood 

elude a considerable bed of white febpathic rock, the counterpart of Point. 
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one traversing the centre of Yarmouth city, but associated with 
massive conglomerates holding boulders of crystall ine rock (re
sembling the Huronian of New Brunswick) imbedded in the 
hornblende-schists. In the succeeding quarter of a mile north of 
the same point, there is every indication of an anticlinal fold, 
the saddle inclining south-west at an angle of about 25°, while the 
apex shows corrugations and on the north-west side increases in 
dip to 86°, the hornblendic rocks being here very prominent. One 
hundred yards north-west of this is a belt of greenish slates apparently 
less metamorphosed than the surrounding beds. It is about fifty or 
sixty feet wide, and contains in its centre a conformable five to ten 
foot belt of quartz, of a grayish colour, intersected at right angles by 
later veins of a purer and whiter quartz, dipping N. E. This again is 
bounded by a belt of rocks consisting in some places of almost pure 
hornblende. The following section will serve to make the relations of 
the beds at this point clear :-

Hornblendic rocks 
with beds of fine 

conglomerate. 
Greenish horn
blenclic rocks. 

Section acro;s Stanwood Point, Yarmouth, about two-thirds of a mile. 

To the north of Cape Fourchu, the shore for several miles is without 
exposures. At Chegoggin Point, however, the underlying rocks come 
into view, and are of interest as including strata which appear to be 
to some extent auriferous. These strata at·e, in their general charac
ter, similar to those of Yarmouth Harbour, consisting of hornblendic 
slates, some of which are an almost pure hornblendite, while others 
are composed of an intimate mixture of hornblende and garnet. 
Fissures in this latter rock are sometimes covered with sheets of very 
lustrous and well formed, though not complete, garnet crystals, while 
crystals of menaccanite or titanic iron, an inch or more in breadth, 
also occur. One belt of this hornblende and garnet-bearing schists 
has a breadth of eighteen feet. At other points the softer slate:; appear 
to have their bedding places curving around the hornblendic masses, as 
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though there were included boulders, one such mass being about 
10 by 25 feet. The general strike of the rocks is S. 52° W. and the 
dip southerly at high angles. They are traversed by immense quartz 
veins, on one of which a mill of ten stamps has been erected, but is 
not now in operation. 

The next principal headland north of Chegoggin l:'oint is that of Cranberry 

Cranberry Head, where again gold-bearing strata occur and are being Head. 

worked, although quite different in character from those of the first-
named promontory. In the vicinity of the mill erected here, at a 
point known as the "Cream Pots," the rocks are soft greenish chlorite 
slates and dark-gray argillites, probably corresponding to Division II. 
(possibly also Division III.) of the Cambrian system. The strata are 
much faulted, the general dip, however, being about the same as at 
Chegoggin. 

North of Cranberry Head, similar strata, but including more or less 
arenaceous beds of a greenish colour are the predominant rocks, but 
vary every few yards in texture as they do also in altitude, while at 
several points they are invaded by dykes of diorite. In general the 
incission would appear to be a descending one, in accordance with 
which the greenish arenaceous beds appear to graduate into more 
massive sandstones, in which the colour is blue rather than green, and 
which in general aspect recall the quartzites of Division I. as elsewhere 
found in the Cambrian system. These rocks are met with as far as 
the outlet of Lake Allen. 

Between the stream last mentioned and the promontory of High Section not 
contmnous. 

Head, the section is not a continuous one, but exposures are found at 
intervals, of which the greater part are greenish slates, sometimes 
including beds of quartzite, but with them are also parti-coloured 
slates, exhibiting shades of green, yellow, red, purple and light-blue, 
recalling the ribbanded beds of the Pleasant River district in Queens 
county. Approaching Maitland the prevailing rocks are again hard 
green slates, now dipping northerly, but exposures are few. 

Attention may now be directed to some of the aspects of the group 
of rocks under consideration as seen in portions of Yarmouth county 
more remote from the coast. 

From the vicinity of Yarmouth Harbour the hornblendic rocks, Hebron, Ohio, 

there so conspicuously displayed, are readily traced to the eastward, their etc. 
hardness and compactness causing them to stand out prominently 
wherever they occur. They can thus be seen in the settlements 
of Hebron, Bellfield, Wellington, Hartford and Ohio, being frequently 
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exposed in bare ridges along either side of the track of the Dominion 
Atlantic Railway, as well as about the chain of small lakes running 
parallel with the latter. Similar beds occur in the vicini~y of Lake 

Lake George. George as well as about Little and Great Brazil lakes and Lake· Annis, 
but in this direction the hornblendic character becomes less marked, at 
the same time that the beds become much more abundantly charged 
with crystals of staurolite and garnet. About half a mile eastward of 

Brazil. Brazil station are beds which are profusely studded with garnets, from 
the size of a pea to as much as half an inch in diameter, but coarse in 
texture, while on the shores of Lake Annis, with fewer garnets, staurol
ites are very abundant, the beds nearly resembling those of Shelburne 
Harbour and Jordan Bay. Crystals of menaccanite are also found 
here. A little farther to the north-east the belt passes into Digby 
county. 

Probable 
fault. 

Boundaries. 

The total length of the belt, including the portion in Digby county, 
is about thirty miles, and the breadth, which is quite uniform, about 
seven miles. On its eastern side the hornblendic and micaceous beds 
may at some points be seen to be followed by black pyritous slates, the 
supposed equivalents of Division III. of the Cambrian system of Queens 
county, and thus completing the ordinary Cambrian succession; but on 
the western side it is probable that the belt is bordered by a line of 
fault, the beds, as already indicated upon the coast, exhibiting an 
abrupt change of character, as they likewise do wherever the western 
border of the belt is examined. Unfortunately, on this western side, 
the country is deeply drift-covered and no actual contacts of the 
hornblendic rocks with the succeeding beds could be found. The 
general character of the rocks in this direction has been indicated in 
the coast section from Cranberry Head to Port Maitland, but exposures 
are few. 

DIGBY COUN'l'Y. 

The formations represented in this county, as m those already 
noticed, are mainly the granite and the Cambrian system, to which, 
however, must be added limited areas of Devonian rocks, and the red 
sandstones and traps of Digby Neck. These more recent sandstones 
can best be discussed in connection with the similar rocks of Annapolis 
county. It remains to notice the Cambrian rocks and the granite, 
and of these the latter rock may first be considered. 

GRANITE OF DIGBY COUNTY. 

The boundary of the central granite belt of central and western 
Nova Scotia, has already been given in previous pages through the 



BAILEY. ] CAMBRIAN ROCKS OF DIGBY COUNTY. 73 M 

counties of Queens, Shelburne and Yarmouth to the boundary line of 
Digby county. This it crosses about two miles west of where the 
same line is crossed by the main strea.m of the Tusk et River, and 
thence extends to the vicinity of Barrios Lake.* From this lake the 
boundary extends to the next or Carleton branch of the same river, a 
short distance west of Lake Doyle; but from this point turns more to 
the north and east until, reaching the Sissibou or \Veymouth River, 
it crosses this a little below its forks. From this point its course is for 
several miles parallel to, and nearly mdway between, the north branch 
of the Sissibou and its tributary, the Mistake l~iver; but above the 
head of the latter it makes a sudden curve to the north-west, thus 
helping to outline a spur which occupies a considerable area south and 
east of North Range settlement. From North Range its course is 
north-easterly until it crosses the West Branch of Bear River about 
half-way between Bear River village and Morgantown, and not 
far beyond crosses the county line between Digby and Annapolis. 

CAMBRIA ' ROCKS OF DIGBY COUNTY. 

In preceeding pages the description of the Cambrian rocks as shown Salmon River. 

in the coast sections, has been given as far as Salmon River, about four 
miles north of the border line of Yarmouth county. To the north of this 
river, the first rocks met with are great angular blocks, twenty-five by 
thirty feet long, of greenish-gray hornblendic material, which are wholly 
destitute of stratification and carry small veins of asbestus. Very sim-
ilar masses in situ are also to be seen on the post-road to Weymouth, a 
few miles north of Cape Cove, and both are doubtless <liorite dykes. 
Beyond the masses referred to, on the coast, but separated by a con- Cape Cove. 

siderable interval, is a light-gray slate holding narrow seams of quartzite 
and dipping northerly from 82° to 90°. These beds form a portion of 
a series of shore ledges which are exposed at intervals to Cape Cove, 
and which present upon the southern side of the latter a series of 
prominent cliffs, in places eighty feet high. The course of the beds often 
corresponds to the trend of the shore, and their character, as seen at 
different points, as well as their strike, indicates that they are largely 
if not wholly an extension of the beds already noticed about Salmon 
River. Among them may be especially noticed a series of argillites 
resembling those upon the shore north of Allen Lake in being many- Allen Lake. 

coloured, though with green as a predominant tint. They are probably 
representatives of Division II. of the Cambrian succession, and as such 
are followed at Cape Cove by dark-gray and black slates, of a highly 

*This lake is shown on the County Map about four miles north of its true position. 
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pyritous character, that are believed to be the equivalents of Divi
sion III. So abundant are these pyrites crystals that the post-glacial beds 

Pyritous be<ls. which overlie the slates and cap the cliffs, are for a considerable distance, 
by the products of their decomposition, cemented into a ferruginous 
conglomerate, the exact counterpart of the conglomerates of similar 
age to be found about Bridgewater in Lunenburg county. Quartz 
veins are also of common occurrence, and occasionally carry small 
veins of copper-pyrites. The slates are often conspicuously banded 
with paler layers, and have a south-east dip of about 65°. 

Cape Cove. It is probable that the indentation of Cape Corn corresponds to a band 
of soft and easily removed strata, for no rocks are exposed at its head, 
and the depression which it marks extends inland for a considerable 
distance. Along its northern side, however, more resisting beds again 
come to the surface, and running out to the coast, form the conspic
uous promontory upon which stands the Cape 8t. Mary lighthouse. 

Cape St. 
Mary. 

Upon both sides of this promontory the strata are well exposed, but 
while those on the south are easily accessible, those to the north form, 
for a long distance, a series of beetling cliffs, already referred to upon 
an earlier page, and of which the examination, either from the shore 
or by water, is a task of much difficulty and of no little dangee. The 
work was, however, undertaken by JYir. Prest, and the following is a 
summary of his notes thereon. 

Upon the shore south of the promontory and east of the light-
house, the most conspicuous rocks are greenish-gray and gray arenace
ous shales, containing bands of gray slaty quartzites which are more or 
less crystalline, as well as felsitic bands of bluish-gray, and sometimes 
yellowish, colours. Their dip is pretty uniformly S. 28° E. at high 
angles, and their exposeJ breadth is about thirty paces. Immediately 
beneath these greenish arenaceous shales, are cream-coloured and light 
yellowish-gray sandstones, of coarse texture, which in addition to 
minute garnets include numerous hard granular particles, of a dark
gray colour, imbedded in a paste which is much lighter and at the same 
time soft and unctuous. These beds are also noticeable as cont>.tining 
numerous grains of carbonate of iron and mica. In several respects 
they are uulike any beds seen elsewhere in the Cambrian system, and 
they may possibly form no portion of it. Their dip, however, 
which is quite uniform (S. 27° E. < 75°), accords with that of the 
associated beds, their breadth being about fifteen paces. Immediately 
below the cream-coloured sandstones, an abrupt change occurs, the 
next succeeding beds being light-and dark-gray argillites which are 
much contorted but which near the junction with the sandstones con-



BAJLE't'.J CA~IBRIAN ROCKS OF DIGBY COUNTY. 75 M 

form to the latter in dip. It is upon these argillites that the light
house stands. 

The first beds exposed in the high bluffs to the north of the lighthouse, Coast section 

are light- and dark-gray argillites, similar to those last mentioned, and '.~.~rth of1.Stl.t "narys 1g 1 -

with a nearly similar dip. The precipices are about fifty feet high and house. 

often overhang; but further east they become still more bold and rugged, 
ranging from 100 to 200 feet in height and presenting a wild and 
desolate aspect. No other rocks than slates are visible, but these 
apparently form a series of folds approximately parallel to the trend 
of the coast, the first anticline being about one-third of a mile N. by 
E. of Cape St. Mary, followed, at about the same distance, by a syn-
cline, but without repeating the green shales. The next anticline 
continues further and brings up lower slates, but still of the same 
character. Still another anticlinal fold extends parallel to the coast 
for three or four miles, the dip on the north side becoming N. 50° vV. 
< 50° to 75°. A short distance south of South Metaghan, this fold Metaghan. 

seems to run out into the sea, but one mile north of Metaghan River, 
on the shore, are greenish-gray quartzites with numerous small seams 
of greenish-gray arenaceous shales, dipping S. 4 7° E. < 87°. Along 
the course of the l\Ietaghan River also, between the village and the 
station, a junction of green and dark-gray or black argillites may be 
seen, but both the character and position of these indicate that they 
are the extension of strata and of folds already noticed, and the section 
across this part of Nova Scotia thus becomes completed. 

The surfacp, of the interior of Digby county is even more generally 
and more deeply drift-covered than that of Yarmouth. There are, 
however, several considerable streams traversing the district which 
afford good opportunities for study, and these, with such outcrops as 
can be found in the intervening districts, give a tolerably fair idea of 
the whole structure. 

The first of these streams is the Vilest Brnnch of the Tusket, flowing w e,t branch 

from \Vent worth Lake, which is itself fed by two tributaries, the one of. the Tusket 
. . t' . 11 1 k th t b d £ h . lt1ver. ongma, ing in sma a es near e wes ern or er o t e gramte tract, 

the other from similar lakes in the settlements of Hill ton, New Tusk et 
and Corbrey. On the main stream, south of Wentworth Lake, the 
rocks are chiefly mica-schists which are more or less garnetiferous; and 
similar strata occupy most of the area eastward from this point to the 
granite, here distant about eight miles on the line of strike. To the 
south-west again, and southward of the road connecting vVentworth 
Lake with Hectanooga, are both hornblendic and staurolitic scbists, 
an exttnsion, no doubt, of the metamorphic belt of Brazil Lake, Lake 
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Annis, etc., in Yarmouth county. On the other hand, Wentworth 
Lake itself is bordered by quartzites, being a portion of a belt extend
ing eastward to the granite about Barrios Lake and westward to the 
sources of Salmon River. Along the main line of the Tusk et, this 
quartzite anticline has a breadth of about four miles, which becomes 
somewhat widened in the direction of the granite and narrowed to the 
westward, where it is much obscured by drift. It is here that the 
remarkable kame, known locally as the "Boar's Back," is to be seen, 
and which, between Wentworth Lake and the head of Salmon River 
forms the line of the road connecting these points, being just wide 
enough for this purpose. 

The exposures on Salmon River itself are not numerous, while the 
course of the stream in its upper part is nearly the same as that of the 
rocks. In its lower courses, however, its direction is oblique to that 
of the strata, and here are indications of another narrow quartzite 
anticline, flanked on either side by corresponding synclines of slate, all 
of which are traceable from the coast north-eastward to the Metaghan 
Hiver. 

The last-named stream is somewhat larger than that of Salmon River, 
and the information which it affords is much more satisfactory. Its 
waters are derived from numerous tributaries, some of which approach 
quite nearly the waters of the 'Iusket in Hillton and New Tusket 
settlements, while others are not far l'emoved from the Sissibou River. 

In New Tusket and Oorbrey, the rocks are light greenish-gray sand
stones and greenish arenaceous slates, such as elsewhere succeed the 
quartzites of the Cambrian system, and here mark the north side of 
the Lake "Wentworth anticline already described. It is not quite cer
tain whether they connect with the similar rocks of the middle portion 
of Salmon River; but in the opposite direction they exhibit a well de
fined syncline, extending to and beyond the Sissibou River, in which 
direction they also include, in the form of purplish-gray slates and blue 
and black slates. beds occupying a higher position in the Cambrian 
succession than those exhibited over most portions of Digby county. 
These will presently be more fully noticed. 

The highest tributaries of the Metaghan, like those of the Tusket, 
drain the western end of the New Tusk et synclinal. In descending 
the stream towards the Belliveau road, indications of an approach to a 
quartzite anticline are clearly indicated in the drift; and, about 
Metaghan or Victoria Lake, as well as about Belliveau Lake, are ledges 
of blue quartzite with occasional seams of bluish-gray slate. These beds 
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dip S. 25° E. < 62°. The exact limits of this anticline are, as usual, 
very difficult to determine, owing to the absence of exposures, but it 
·would seem to have, along the Belliveau road and about the middle 
courses of the Metaghan, a width of about eight on nine miles. Ex
posures of quartzite may be seen near and south of Beaver Lake, and 
again at a point one mile and a quarter east of Raymond's mill, or 
one mile and three-quarters east of the Dominion Atlantic Railway. 

In the vicinity of Raymond's mill is afforded a good opportunity for Plications. 

the study of the numerous folds by which this part of Digby county 
has been affected. We have here, apparently, an anticlino overturned 
to the east, the quartzites which mark its centre occurring about half 
a mile east of the mill, while on either side these are flanked by 
arenaceous and micaceous slates that gradually pass upward into gray 
slateR, as the e do into slates banded with lilac and purple. The dip 
is nearly the same upon both sides 0f the anticline, or about N. 50° to 
60° W. < 80°, but the beds are repeated in inverse order. It is th e 
same anticline as that already noticed upon Salmon River. 

\Ve come now to the Sissibou River, the most considerable of all Sissibon 

the streams traverRing Digby county, as it is also that affording the River. 
most complete view of its geological structure. 

The sources of the Sissibou are in the granite country, which occupies 
so large a part of the eastern portion of the county. The western limit 
of the granite is about half a mile below the Sissibou Forks. The 
rocks which adjoin the latter on the main stream, as well as about its 
tributary in \Vagner settlement, are, as would be expected, highly 
metamorphic, consisting in part of quartzites showing traces of granitic 
dykes, hornblendic slates and hornblende-rock, the latter being much 
shattered, though massive, while the slates are regularly stratified and 
continuous. Near the junction of the two streams the hornblendic 
beds become less frequent, but the rocks are still highly altered, con
sisting of micaceous slates in which both staurolite and andalusitc 
are abundantly developed. Near the same point the course of the 
Sissibou, previously westerly, turns abruptly to the north-east, the 
locality being further marked by a considerable fall. The rocks here l•'a lls. 

are mainly blue slates, finely stratified, with some thin beds of light-
gray slates. They are a portion of a rather broad synclinal basin, of 
horse-shoe form, the axis of which inclines to the eastward. Above the 
bend the dips are northerly, as they are at the falls, but northward of 
this, in descending the stream, gradually swing around through east 
to south-east and south. Similar southerly dips prevail all the way to 
the mouth of Mistake River, the slates which occupy all the interval 
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exhibiting slight variations in colour and texture, and in places 
showing a somewhat ribbanded aspect. They also show, sometimes, 
traces of metamorphism, and are cut by iron-bearing quartz-veins. 

Mistake River is the principal tributary of the Sissibou. It fit·st 
takes definite form where it flows from .Mistake Lake, near the settle
ment of North Range. The lake in question is bordered in part by 
granite and in part by quartzites to be present.ly noticed; but along 
the whole course of the stream, a distance of five miles, t he rocks are 
slates similar to those of the Sissibou, of which they are the eastward 
extension. To the south of the stream, however, between the latter 
and the granite, is a belt of much more recent strata. These are also 
slates, but are more arenaceous tha.n those of the Cambrian system, 
and show their comparatively modern origin in containing rotten 
ochreous layers, abounding in fossils of Lower Devonian type. 
They are in fact similar to the beds of this age found at Bear River 
farther east, and with !,he latter will be more fully considered in the 
sequel. They are here inclosed in a sort of bay formed by the granite, 
and probably occupy and mark the centre of the Cambrian syncline. 
The slates of the latter, as seen along Mistake River, abound in slick_ 
ensided surfaces, an evidence of extensive movements. 

Near the junction of Mistake River with the main 8issibou the 
slates, some of which are greenish and more or less unctuous, others 
purplish or greenish with purplish bands, begin to include beds of gray 
and greenish-gray sandstone, and not far below the junction, at the 

High ]falls of High Falls, are fine exposures of these beds still dipping southerly· 
SRissibou They evidently mark the transition to the quartzites of the lower 

1ver. 

Quartzites 
Div. la. 

Purple slates . 

di\•ision of the Cambrian system, which quartzites appear in place 
immediately below the falls, forming for 200 yards a series of high 
cliffs, the dip of the beds being S. 16 ° E. < 80°. 

About a fourth of a mile below Sissibou Falls, hard blue quartzites, 
with seams of greenish slaty sandstone, again form bluffs with a vertical 
dip (S. 19° E .), and three-fourths of a mile farther are similar beds 
with nearly the same dip. There are within this space some indica
tions of an anticline, but the prominence of cleavag0 planes and num_ 
erous variations in the dip either side of verticality, make its deter_ 
ruination uncertain. Beyonrl the quartzites last referred to, the rocks 
show a mixture of greenish sandstones and slates, with purplish bands, 
followed by purple slates, the dip being northerly and the beds 
evidently the same as those near the mouth of Mistake River, now 
repeateci on the other side of an anticline. A furlong below these 
exposures are bluish and greenish-gray sandstones with little slate, 
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much contorted, but with an average dip N. 6° W. < 50', these beds 
being here probably brought to the surface by a fault. At a distance 
of another furlong, and about fifty yards from another stream entering 
the Sissibou from the north·east,are bluish-gray sandstones or quartzites, 
which also appear at intervals for a quarter of a mile, the dip through-
out this distance being uniformly southerly (S. ~2° E. to S. 40' E. < F ault. 

60°). A fault then brings up purplish-gray slates, still with southerly 
dip (S. 40 to 45° E. < 70°). There is probably here a minor synclinal 
fold, the succeeding beds, in descending order, being greenish slates, 
argillaceous slates of dark-gray colour tinged with purple, bluish-gray Descending 

and greenish-gray sandstones, fine dark-gray sandstones with dark successwn. 

argillites, and finnlly hard blue quartzites with greenish slaty partings. 
This is the regular descending Cambrian succession, the breadth of the 
transition beds from the fault to the quartzites being a little less than 
a mile, and the southerly dips averaging about 50°. 

The quartzites which form the lower division of the Cambrian system Quartzites of 

11 d . l d 1 h l s· "b d. th .. "t f W vVPymouth are we isp aye a ong t e ower 1ss1 ou an m e v1cm1 y o ey- · 
mouth, as they are also at various points along the south shore of St. 
Mary's Bay. On the Sissibou they may be well seen about two miles 
and a quarter above Weymouth. 

The Sissibou section has been referred to as typical of the structure Siqsibou sPc

of a large part of Digby county. This is especially true of that portion ~i1~~'. a typical 

of the lattPr which intervenes between this stream and t.he shores of 
Annapolis Basin. 

Thus the quartzites and associated beds described as occupying the 
lower portion of the Sissibou, below Mistake River, similarly occupy 
a large part of the tract eastward of the first and north of the last
named stream, on either side of the line of the Dominion At.Ian tic Rail-
way. Much of the tract is indeed, as usual, covered with drift, but Dominjon 

exposures are sufficiently numerous to afford, with assistance of the drift, RAtla
1
ntic 

ai wa.y. 
clear indications of the underlying rocks. The best exposures are, as 
might be expected, upon the coast, and particularly in the vicinity of 
Gilbert Cove, of which the oute" part consists of massive dark-gray 
sandstones or quartzite,;, dipping S 20° E. < 20', while on the high 
road above the head of the cove are mica-schi~ts carrying small crystals 
of magnetite. The quartzites are also well exposed along the road 
connecLing the head of St. Marys Bay with the settlement of North 
Range, as they are between the head of the same hay and the town of 
Digby, where they again show evidences of considerable alteration. 
In North Range settlement again, where the Cambri:m strata meet N orth Range. 

and have been probably in part replaced by a northward spur of intru-
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sive granite, the evidences of alteration may be readily seen, particul
arly about the eastern end of Mistake Lake, where a,re immense bould
ers of reddish slaty gneiss which are evidently local; but it is noticeable 
here, as in Queens and Shelburne counties, that the massive quartzites 
are but little changed even where the accompanying finer beds are 
altered into glistening mica-schists. 

The section across the isthmus separating St. ~Iarys Bay from An
napolis Basin, in the vicinity of the town of Digby, remains to be de
scribed. It is not perhaps so complete as that of the Sissibou, but it 
is more accessible, and, as again affording an admirable illustration of 
the Cambrian succession and a comparison with the rocks of that system 
on the Atlantic seaboard, in Queens and Lunenburg counties, well 
deserves a somewhat extended notice. 

Near the south-east side of St. Marys Bay and in the eastern part 
of Brighton, the quartzites which form the base of the section may be 
seen, dipping easterly. They are greenish in tint and more or less mica
ceous, and are an evident continua.tion of those of Plymouth and the 
lower portion of the Sissibou H,iver. Crossing the post-road, they pro
bably form the basis of much, if not the whole, of the high land closely 
adjacent to the town of Digby, though they are completely concealed 
from view. Approaching Marshall town, along the line of section, 
bands of green slate begin to replace the quartzites, and at last become 
the prevailing rock. Then, on the high land of Marshalltown, purple 
slates come in, resembling, even in the most minute particulars, the 
purple slates holding a similar position in Queens county. Here as 
there the lower purple slates sbow numerous light yellowish-green 
seams which are very characteristic. Wherever seen the yellowish-

Comparisou of green seams show faint bedding lines, which here and there are discon 
succession in tinued or replaced by purple slate for half an inch or an inch. Occa
D1gby and 
Queens. sionally a very narrow dark green seam is seen in Digby as well as in 

Queens county. Then come, as in the latter, bluish-gray and lilac slates, 
then a series of (upper) purple slates without yellowish seams, and then 
bluish-gray and ligh t-gray striped slates, seen on the north-east 
end of Marshalltown hill. Finally, on the hills south of J ordantown 
and up the Lee or Bingeys Brook above the Valley Mills, is seen the 
transition to the black slates. A fine exposure of the latter may be 

Grand Jogg- seen near the railway bridge on the Grand J oggins, while they are also 
ins. well exposed on the hill above Acacia cottage and along the road lead

ing thence to North Range. 

The above section may be continued beyond the Grand Joggins to 
Bear River, the eastern border of Digby county, as it is also the 
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natural eastward termination of t he great Cambrian tract described 
above. 

On Hollinghead Brook the black and bluish-black slates of the Succession 011 

Grand J o
0
«

0
ains are a

0
aain seen exhibit,ing the followincr ascendincr Hollinghead 

' 
0 0 B~k 

succession :-

1. Black slates, one-third of a mile. Dip N. 65° W . < 65°. 
2. Gray and bluish-gray sandstones. Dip N. 60° ·w. < 60°. 
3. Black slates. Dip N. 50° W. < 60°. 
4. Belt of light-gray s<.Lndstone. Dip N. 50° W. < 60°. 
5. Black slates-about 1000 ft. Dip N. 50 W . < 55". 
o. Striped slates, viz., bluish, light and dark-gray. Dip N. 50° W. 

< 65° to < 45°. 
7. Black sla tes, for one-third of a mile. Dip N. fi5 ° W. < 45° to< 30°. 
8. Striped bluish-gray and light and dark gray slate. 

The last-named striped slates have a prevailing south-east dip, and 
with some wave like undulations mark the centre of a syncline, on the 
other side of which the beds are reversed for about half a mile, the 
whole basin being at the same time inclined in the direction of 
Bear River. The dip on the south-east side of the syncline is in 
places almost perpendicular. 

About a furlong south-east of the above syncline is a dyke of diorite, Diorite dyke. 

nearly 100 feet thick, that is probably continuous with a belt of 
such rock exposed on the west side of Bear River. It protrudes 
through the almost perpendicular slates and forms a succession of falls 
over fifty feet in height. South-east of the dyke the slates maintain for 
a time their vertical dip, then incl ining northward at an angle of from 
50° to 60°. 

A little over a furlong south-east of the dyke is the apex of a minor 
fold subordinate to the main Weymouth fold. The dip is about N. 
30° W. < 65°. Still farther south-e!!.st the country becomes covered 
with drift in which boulders of granite and diorite predominate. 

On Roach Brook (or Poole Brook), which runs into Smith Cove, Hoach Brook. 

are still other exposures of light and dark-gray and bluish-black slates, 
with bands of blue sandstone. These latter are conspicuously buff-
weathering, and thus become very noticeable features in the rocks of 
this vicinity, the bands being from three inches to one and one-half 
feet in thickness and standing out above the softer _slates. The dip 
varies from N. 40° W . to N. 55° W., and the inclination from 78° to 
verticality. A dyke of diorite, similar to that of Hollinghead Brook 
and in the same range, is also seen here. 

6 
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Smith CoYe. About the lower part of Roach Brook, at Smith Cove, the dark 
slates are, as usual, in numerous short folds, dipping steeply to the 
eastward, the folds themselves being inclined in the same direction at 
angles from 70° to 80°. The slates are often stained and sometimes 
permeated for some distance with red, buff and green colouring matter, 
this being distributed usually not in lines corresponding to the bed
ding, but in patches. Where these colours are present the slates are 
softer and apparently more argillaceous than elsewhere. In these 
respects they resemble the soft slates described on a previous page as 
occurring on the coast south of Cape St. Mary. 

As in the case of the beds last referred to at Cape St. Mary, it is 
by no means certain that the rocks of Roach Brook and the tract in
tervening between the latter and Bear River, are of Carn brian age. 
In some of their features they bear quite as close a resemblance to the 
rock of Eo-Devonian age, so largely developed to the eastward of 
this point and to be presently noticed. The apparent total absence of 

Red sla~es of fossils favours the former view, but, on the other hand, beds but little 
uucertam age. d f . . l · 1 b f d 
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remove rom those m question are a most certam y to e re erre to 
the more recent of the systems named. These occur about 100 yards 
north of the railway bridge at Smith Cove, and embrace a large mass 
of very soft unctuous and friable slates or shales, of which the prevail
ing colour, at least upon the surface, is i:i. deep brownish-red, with nar
row bands of light and dark bluish-gray and greenish-gray colours. 
Their dip is well defined N. 10° W. < 78°. They will be referred to 
again in connection with the consideration of the Devonian system. 

On the shores of Annapolis Basin, between Grand and Little Jog-
gins, are still other exposures of the black and striped slates of the 
Cambrian system. They show a succession of small folds dipping 
steeply to the eastward, and at one point include a three-foot bed of 
sandstone. At another bend they include a band of vesicular gray 
sandstone, in appearance not unlike some of the light-coloured traps of 
the North Mountain, but considerably metamorphosed. The slates, 
sometimes weathering to a light buff or red, are exposed for about a 
furlong north-west of the railway bridge, or to within a mile and a 
quarter of the town of Digby, where they become drift-covered. 

It seems altogether probable that of the beds described in the above 
sections, some if not all extend to and are represented in the strata 
of the deep valley of Bear River. It is, however, certain that 
a large part of the beds exposed in that estuary, and more particularly 
about the head of tide-water, are much more recent, being abundantly 
filled with recognizable Lower Devonian fossils. The line of separa-



BAILEY. J CAMBRIAN ROCKS OF DIGBY COUNTY. 83 M 

tion between the two sets of beds is a more difficult question, and can
not well be considered until the whole character and structure of the 
Devonian system, as seen to the eastward, has been described. 

It may be of service to close this review of the Cambrian rocks of Swllmary of 

Y l d D . b . . h b . f f h . conclusions. armout 1 an 1g y counties w1t a ne summary o t e more im-
portant conclusions which are apparently deducible therefrom. 

1. The wide distribution of the Cambrian rocks in the counties 
named; no other stratified rocks, except a narrow belt of Siluro
Devonian beds and the Triassic traps and sandstones of Digby Neck, 
being found within their limits. Their total area within the counties 
named would probably not fall short of 1000 square miles. 

2. The almost exact parallelism in the succession of the Cambrian 
beds, as seen on the Sissibou and in t he section from Marshalltown to 
the J oggins, with that seen in parts of Queens and Lunenburg 
counties, a parallelism which is not only a general one, but descends to 
the minutest details. 

3. The great thickness attained by the principal members of the 
Cambrian system, and the consequent great thickness of the whole 
system as developed in this region. Mr. W. H. Prest, from a series of 
careful measurements on the Sissibou, has estimated the aggregate 
thickness as high as 28,000 feet, but in view of the many possibilities 
of error among rocks so highly folded and faulted, it seems to the 
writer that the estimate is considerably too high. 

4. The absence of any distinct break between the supposed Cam
brian quartzites and slates of Digby county and the associated quartz
ites and slates of Devonian age, the foldings and metamorphism by 
which both have been affected having apparently been synchronous 
and therefore both Devonian or later. 

5. The principal anticline or dome recognized in Digby county is 
that of Weymouth. The quartzite which marks its course can be 
readily traced from the head of St. Marys Bay (l\larshalltown) south
westerly through Brighton and Plympton to \Yeymouth ; and, west 
of Weymouth, along the line of the Dominion Atlantic R ailway, and 
upon the south coast of St. Marys Bay to Saulnierville. The axis of 
the anticline is probably in the vicinity of Weymouth Bridge. 

The greenish-gray and purple slates which succeed the quartzites 
curve around the eastern and southern edge of the latter. From a 
point a little eas t of the head of St. l\farys Bay they run south over 
the higher part of }farshalltown Hill and are seen in the brook beyond. 
They then curve gradualiy around to the south-west and pass through 

6! 
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Bloomfield and North Range, reaching the Sissibou a quarter to one
half a mile below the mouth of Mistake River. Thence extending to 
the south-west they can be traced to the head-waters of 1\!Ietaghan 
River, but here meet and fold aroun<l another quartzite dome (that of 
Metaghan) which thence extends to the head-waters of Salmon River, 
there to unite with another belt (that of Tusket) stretching east and 
west either side of Wentworth Lake. A minor belt of quartzite, 
bordered on either side by green slates, extends from near M etaghan 
station to the coast at the boundary line of Yarmouth county. 

The blue and black slates which form the higher member of the 
Cambrian succession, beginning near Digby, are first seen near Jordan
town and at the Grand J oggins, and can be traced south-westerly, with 
many contortions, up t he Lee or Bingay Brook, striking the granite a 
little east of North Range. South-west of the granite tongue in the 
latter settlement and at Mistake Lake the course of the belt is resumed 
and this is again seen on the Sissibou for three miles above the mouth 
of Mistake River. South-west of the Sissibou it has been traced to
the New Tusket and Weymouth road . 

.A.ge of Yar- 6. The approximate equivalency of the micaceous and hornblendie: 
mouth rocks. rocks of Yarmouth Harbour and their northward extension with the 

micaceous and staurolitic rocks of Shelburne county, and therefore with 
Division I. b, with possibly much or the whole of Division II. of the 
Cambrian system. 

The essential correspondence of the rocks of Point Fourchu with 
those of the Pu bnico Peninsula, the resemblance of the latter to the 
rocks of Jordan Bay and Shelburne Harbour, a resemblance which is 
repeated in that portion of the hornblendic belt which borders lakes 
Annis and Brazil, the equally marked resemblancel commented on by 
Dr. Selwyn, between the beds of Cranberry Point and those of Che
bogue Point, clearly prove these beds to be parts of a single system; 
while their relations to the quartzites of the Tusket on the one 
hand and to those of Cranberry Head and Hectanooga on the other, 
as well as to the black slates of Carleton and Arcadia, show as clearly 
their place in that system. It may be added that the abundance of 
hornblende which constitutes the most conspicuous feature of this belt, 
and which has caused it to be referred by several authors to a Pre
Carnbrian horizon, is largely confined to beds which appear to be of the 
nature of dykes- Further, the rocks of :pivision I. b, to which these 
rocks have been referred, are, even in Queens and Shelburne counties 
markedly chloritic, and the relative abundance of one or the other of 
t hese nearly related minerals may well be only an accident of meta. 
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morphism. The conglomerate character of the beds of Point Fourchu 
and of Pubnico may be only a local feature, but even this finds its 
counterpart in some of the beds, otherwise strongly resembling those 
of Pubnico, which occur on the shore of Port La Tour, in Shelburne 
county. 

SILURIAN, DEVOKIAN AND AssocIATED RocICs. 

GRANITES OF ANNAPOLIS COUNTY. 

In tracing the northern margin of the central granitic axis, this has 
been described as crossing the boundary line between Digby and An
napolis counties not far south of the forks of Bear River. On the 
east branch of this stream the granites are finely exposed and their 
contact with De»onian quartzites well exhibited, about two miles above 
Bear River village. From ~his point the course of the granitic out· Distribution 

crops runs just south of the settlement of Greenland, and nearly par- of granite 
from Bear 

allel to the road extending from Bear l=tiver village to Cod Lake, until, RiYertoLi\'er-

near the latter, it curves more to the northward, and reaches the pool road. 

settlement of Virginia just north of the forks of the Virginia road. 
The next point to the eastward at which granites have been observed 
is on the post-road connecting the towns of Annapolis and Liverpool, 
but here the main body of the granite, of which the exposures above 
noted are a part, is separated from another considerable area of 
similar rock, forming the hills in the rear of Annapolis, by a band, 
about one mile wide, of fossiliferous Devonian rocks. It i8 believed 
that these two granitic areas become confluent ju~t east of the high-
way referred to, as no other rock than grnnite was observed on the 
Dalhousie road, only two miles to the eastward, thus giving to the 
granite hills of Annapolis the character of a spur from the main body 
of these rocks. On the Liverpool road as well as on the Lequille 
stream, whose course is here nearly parallel to the latter, the width of 
the granite tongue is about four miles, and west of the Lequille varies 
from four to five miles, its border being subject to some fluctuations and 
not always exposed to view. Extending in the direction of Clements-
port, it includes the settlements of Birchtown and Guinea, as well as 
all the high land between these and Annapolis Basin, but does not 
quite reach Clementsport, terminating just north of Guinea in the form 
of two minor tongues, separated by a bay-like flexure. 

From the vicinity of the town of Annapolis eastward, the granites, South Moun

rising rather abruptly from the Annapolis Valley, constitute the range tain. 

of the South Mountains, the southern border of which, in and near 
Queens county, has already been traced. The northern border, 
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for a distance of about twenty-five miles, lies usually a little south of 
the more southerly of the highways traversing the length of the valley, 
(though occasionally, as at Round Hill, crossing this and reaching 
quite to the waters of Annapolis River), but just south of Lawrence
town this uniformity of outline ceases, another bay similar to that of 
Olementsport and Bear River, and similarly occupied by Devonian 
rocks breaks its continuity, and this bay is itself further diversified 
by projecting dykes and outlying isolated masses of granite, making 
the tracing of the geological boundaries a matter of some difficulty. 

Williamston. Just south and west of Williamston, the bills close to the highway, 
seem to be wholly composed of granite ; but just where this highway 
is met by that leading from Williamston to Inglesville, an abrupt 
change of direction occurs. The border of the granite recedes to the 
south and west until, gradually curving around at a distance of about 
three miles from its for~er position, it a.gain extends easterly, thus 
inclosing the whole of the area occupied by west, middle and east 

Inglesville. Inglesville. In ·west Inglesville the contact of the stratified (Silurian) 
rocks and the granite may be seen on the old Albany road, five miles 
south of Lawrencetown ; but at Inglesville Centre a northward spur 
brings the rock up quite to the corner in the middle of the settlement, 
whence it again recedes, barely reaching the road from East Inglesville 
to Alpena, and not crossing the latter until within a mile of where the 
Alpena road crosses that leading to New Albany. From this point 
the course of the granite is nearly due east, until, at a distance of 

Cliweland, about two miles and a half, it reaches, in the upper part of Cleveland, 
the valley of the Nictaux River and the line of the Nova Scotia Cen
tral Railway. Here, however, in addition to the main body of the 
granite referred to above, a belt of similar rock, rather less than a 
mile in width and separated from the former by a band of slates 
of nearly similar width, is brought to view, and from the valley of the 
river and railway stretches for some distauce, both east and west. In 
the latter direct.ion, the country being thickly wooded, its limits have 
not been fully made out, but from the occurrence of grani1lic outcrops 
on the road from Nictaux F-alls to East Inglesville, it is thought that 
the belt may be continuous with the latter. To the north of this lat-

J ones Brook. ter road, and in the same general direction, a considerable mass of 
granite comes into view between Jones Brook and the Albany Road, 
(being traversed between these points, for a distance of about two 
miles, by the road connecting Williamston with Nictaux Falls), but 
this mass is certainly isolated, as between it and the granite belt 
described above in Cleveland, dark quartzites and diorites of the 
Devonian system have been found to intervene. On the other hand 
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t he Cleveland belt, crossing the Nictaux River at and below its forks, 
is doubtless connected with similar rocks holding a like position and 
relations in the settlement of Bloomington, beyond which they have 
not been followed. Finally, granite veins and masses of various dim
ensions are found penetrating Silurian slates on the summit of the 
hills just west of Nictaux Falls. 

In the several areas above described, including the settlements of 
Inglesville, Nictaux, Cleveland and Bloomington, is to be noticed the 
frequent occurrence in connection with the granite of masses of 
coarsely crystalline diorite. It is true that such masses are frequently 
found as dykes penetrating Devonian slates or quartzites, but they Diorites. 

invariably increase as the granite is approached, and in many places 
seem to graduate into or to replace the latter. The contacts of both 
with the sedimentary rocks are often very intricate and present many 
features of interest, but these can best be noticed in connection with 
the Devonian rocks which the granites invade. 

Of the enormous areas of granite which occupy the larger part of 
the county of Annapolis, and whose borders, both on the north and 
south, have been des0ribed in preceding pages, but little is at present 
known, the work of exploration having been hitherto confined almost . 

. . Interior of 
wholly to those borders and to the adJacent rocks of Cambrian or Annapolis 

Dewmian age. It is, however, known that at least one area of quart- county. 

zites is included within the area usually assigned to the granites, and 
it is possible that others may exist as well. On the line of the Nova 
Scotia Central Railway, granite appears to be the only rock exposed 
between Alpena Station and Springfield ; it is exposed almost con-
tinuously on the Roxbury road, south of Paradise, to and beyond 
Roxbury settlement ; it is similarly found on the Morse or Bloody 
Creek Road, south of Bridgetown ; and finally, on the Annapolis and 
Liverpool road, it is, with the exception of the small area of fossilifer-
ous quartzites four miles south of Annapolis, the only rock seen as far 
as the settlement of Maitland, a few miles north of the northern 
boundary of Queens county. 

SILURO-DEVONIAN ROCKS OF DIGBY AND ANNAPOLIS COU NTIES. 

Earlier Investigations. 

The occurrence of rocks of Silurian or Devonian age, or both, at 
various points along the northern slopes of the central granite axis of 
the Nova Scotian peninsula has been long known, while these have also 
been made the subject of study and discussion by various writers. 

Among the observations thus made those of SirJ. Wm. Dawson are not Earlyobsena

only the earliest but the most important, and some knowledge of their tions. 
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substa~ce is a necessary prelude to the right understanding of the 
later work done in the region. 

In a paper on the Silurian and Devonian rocks of Nova Scotia 
(Canadian Naturalist, April, 1860) Sir J. vVm. Dawson says:-

"The oldest fossiliferous beds seen [at New Canaan J are the fine fawn 
coloured and gray clay slates of Beech Hiil, in which Dr. Webster, 
many years since, found a beautiful JJictyonema, the only fossil they 
have hitherto afforded. It is a new species, closely allied to D. 
retiformis and JJ. gracilis of Hall, and will be described by that 
palooontologist under the name of JJ. TVebsteri in honour of its dis
coverer. In the meantime I may merely state that it is most readily 
characterized by the form of the cellules, which are very distinctly 
marked in the manner of Graptolithus.'' 

"The Dictyonema slates of Beech Hill are of great thickness, but have 
in their upper part some hard and coarse beds. They are succeeded to 
the south by a great series of dark-coloured coarse slates, often mica
ceous, and in some places constituting a slate conglomerate, containing 
small fragments of older slates, and occasionally pebbles of a gray 
vesicular rock, apparently a trachyte. In some parts of this series 
there are bands of a coarse laminated magnesian and ferruginous lirne
::;tone, containing fossils which, though much distorted, are in parts 
still distinguishable. They consist of joints of crinoids, casts of brachi
opodous shells, trilobites an::l corals. Among the latter are two species 
of Astroceriurn, not distinguishable from A. pyriforme and venustiiin of 
the Niagara group, and a Heliolites allied to H. elegans, if not a variety 
of this species. On the evidence of these fossils and the more obscure 
remains associated with them, Prof. Hall regards these beds as equival 
cnts of the Niagara formation of the New York geologists, the vYenlock 
of Murchison. Their general strike is north-east and south-west; and to 
the southward, or in the probable direction of the dip, they are succeed
ed, about six miles from Beech Hill, by granite. They have in general a 
slaty structure coinciding with the strike but not with the dip of the 
beds, and this condition is very prevalent throughout this inland meta
morphic district, where also the principal minerai veins usually run 
with the strike. The beds just described run with south-west strike 
for a considerable distance, and are succeeded in ascending order by 
those next to be described.'' * * * 

" At Nictaux, twenty miles westward of New Canaan, the first old 
rocks that are seen to emerge from beneath the New Red Sandstones of 
the low country, are fine-grained slates, which I believe to be a con
tinuation of the Dictyonema slates of Beech Hill. Their strike is N. 
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30° to 60° R, and their dip to the south-east at an angle of 72°. Inter
stratified with these are hard and coarse beds, some of them having a 
trappean aspect. In following these rocks to the south-east or in ascend-
ing order, they assume the aspect of the New Canaan beds; but I could 
find no fossils except in loose pieces of coarse limestone, and these ham 
the aspect rather of the Arisaig series than of that of New Canaan. 
In these and in some . pecimens recently obtained from Mr. Hartt, I 
observe 01'thoceras elegantulum, Bucania trilobata, Cornulites.ftexuosus, 
Spirifera rugaecosta? and apparently Clwnetes Nova-Scotica, with a Fossils. 

large Orthoceras, and several other shel ls not as yet seen elsewhere. 
These fossils appear to indicate that there is in this region a continu-
ance of some of the upper Arisaig species nearly to the base of the 
Devonian rocks next to be noticed . 

"After a space of nearly a mile, which may represent a great thickness 
of unseen beds, we reach a band of highly fossiliferous peroxide of iron, 
with dark-coloured coarse slates, dipping S. 30° E. at a very high angle. 
The iron ore is from three to four and a half feet in thickness, and Iron ores. 

resembles that of the East River of Pictou, except in containing less 
siliciou;; matter. The fossils of this ironstone and the accompanying 
beds, so far as they can be identified, are Spirifer arenosus, * Stropho-
donta magnifica, Atrypct unguiformis [now known as Orthis hippario- Fossils. 

nyx ], Strophomena depressa [now known usually as S. rhomboidalis] 
and species of A vicula, Belle?"Ophon, Ji'avosites, Zaphrentis, &c. These 
Prof. Hall compares with the fauna of the · Oriskany sand~tone; and 
they seew to give inaubitable testimony that the :rictaux iron ore is of 
Lower Devonian age. 

"To the southward of tlie ore, the country exhibits a succession of 
ridges of slate holding similar fossils, a nd prnbably representing ·a 
thick series of Devonian beds, though it is quite possible that some of 
them may be repeated by faults or folds . Farther to the south these 
slates are associated with ·bands of crystalline greenstone and quartz 
rock, and are then interrupted by a great mass of white granite, which Granite con

extends far into the interior and separates these beds from the similar, tacts. 

but non-fossiliferous rocks on the inner side of the metamorphic band 
of the Atlantic co;tst. The Devonian beds appear to dip into the 
granite, which is intrusirn and alters the slates near the junction into 
gneissoid rock holding garnets. The granite sends veins into the 
slates, and near the junction contains numerou angular fragments of 
altered slate. 

* Also another and smaller Spirifer, believed to be new and eminently character
istic of the Nictaux deposits, to which the provisional name of S. Nictai-ensis was 
assigned. 
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West X ictnnx "\Vestward of the Nictaux River, the granite abruptly crosses the 
line of strike of the slates, and extends quite to their northern border, 
cutting them off in the manner of a huge dyke, from their continua
t ion about ten miles further westward. The beds of slate in running 
against this great dyke of granite, change in strike from south-west 
to west, nefLr the junction, and become slightly contorted and altered 
into gneiss, and filled with granite veins; but in some places they 
retain traces of their fossils to within 200 yards of the granite. The 
intrusion of this great mass of granite without material disturbance of 
t he strike of the slates, conveys the impression that it has melted quietly 
t hrough the stratified deposits, or that these have been locally crystal
lized into granite in sit'l~. 

Moose River. "At Moose River, the iron ore and its associated beds recur on the 
western side of the granite before mentioned, but in a state of greater 
metamorphism than at Nictaux. The iron is here in the state of mag
netic ore, but still holds fos~il shells of the same species with those of 
Nictaux. 

BPar R iv<.'r. "On Bear River, near the bridge by which the main road crosses it, 
beds equivalent to those of Nictaux occur with a profusion of fossils. 
The iron ore is not seen, but there are highly fossiliferous slates and 
coarse arenaceous limestone, and a bed of gray sandstone with numer
ous indistinct impressions apparently of plants. In addition to several 
of the fossils found at Nictaux, these beds afford T entawlite8, an 
Atrypa, apparently identical with an undescribed species very charac
teristic of the Devonian sandstones of Gaspe [this is now known as 

J<'ossils. L eptoccelia flabellites], and a coral which Mr. Billings identifies with 
the Pleurodictywn problematicum, Goldfuss, a form which occurs in 
t he Lower Devonian in England, and on the continent of Europe." 

This description, than which, as regards the general features of the 
region, no more admirable one could be given, was subsequently repre
sented, in nearly the same form, in the second edition of Acadian 
Geology, 1868. Eleven years later,* in reply to certain criticisms of 
Dr. Honeyman, Sir Wm. Dawson again states the observations above 

Summary by quoted, and in a summary of results states that he has recognized, on 
Sir W18~9· Daw- the evidence of stratigraphy and fossils, in the district extending from 
son, / . 

New Canaan to Bear River, the following groups of rocks :-

1. The Niagara series, the W enlock of English geologists, represented 
by the Dictyonema shales and coral-bearing rocks of New Canaan. 

*Remarks on R ecent Papers on t he Geology of Nova Scotia (Nova Scotian Institute 
of Natural Science, February, 1879. 
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This group may be called either Middle or Upper Silurian, accord
ing to different classifications in use. 

2. The Upper Arisaig series (of Dawson, not of Honeyman,) the 
equivalent of the Lower Helderberg series of America, the Ludlow 
of England. 

3. The Oriskany series, represented by iron ores, sandstones or slates. 

At the same time a list of sixteen species is given of forms found in 
the Moose River and Bear River beds of which the greater part were 
either characteristically Oriskany types or very nearly related to well
known Oriskany species. 

In 1892 a collection of fossils from Nictaux, Bear River and Mistake Collections in 

settlement was made by the writer and l\Ir. \V.H. Prest, and tended to 1892
· 

confirm the conclusions of Sir Wm. Dawson, so far at least as regards 
the beds of Nictaux and Bear River. They were examined by Dr. H . 
M. Ami, who states,* as to the two former points at least, that the 
beds are transitional, being either at the summit of the Silurian or at 
the base of the Devonian epoch, the weight of evidence being perhaps 
in favour of the Ea-Devonian. The fossils from Mistake Settlement 
indicate a Silurian tract. 

The latest reference to this region are contained in the Proceedings 
and Transactions of the Nova Scotian Institute of Science, Vol. IX., 
Part I., 1896, in the form of an article by Dr. Gilpin, Inspector of Observations 

~fines on the iron ores of Nictaux chiefly as viewed from an economic b)' Gilpin and 
' ' ~facKity. 

standpoint, and a brief description of the geology of the region by Dr. 
A. H. Mac Kay. The existence of Silurian as well as Devonian rocks i~ 
assumed, but. apparently only on the authority of earlier writers upon 
the subject. 

It now remains to see how far these views are likely to be affected by 
the observations of the writer. 

Recent Investigations. 

Nictaux-1'orbrook Basin. 

As the district about the Nictaux River and eastward to Torbrook 
has afforded the most satisfactory data, it may be first considered. 

In ascending the Nictaux River the first rocks disclosed to view, near v· R 
_, 1ctaux . 1rnr 

an old mill-dam a quarter of a mile below the falls, are well-stratified section. 

dark-gray sandstones or quartzites, more or less banded, and dipping 
S. 10° E. < 60°. Similar beds form the hills overlooking the village 

*Dr. H. M. Ami, in Report (by L. W. Bailey) on S01ith-western Nova Scotia, Vol. 
VI., Part Q, 18\12-93, p. 14. 
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of Nictaux from its western side, in which direction, as will be presently 
more fully noticed, they have been traced to the settlement of Ingles
ville. They have as yet failed to yield any fossils, but as, in the hills 
referred to, they are penetrated by dykes of diorite as we!~ as by veins 
of granite, these are, perhaps, hardly to be expected. Their position, 
however, as will presently appear, is such as to indicate not only that 
they are the lowest beds of the series here represented, but mark the 
northern side of a great syncline, of which the northern side is several 
miles to the southward, near the granite hills. 

Next above the quartzites just referred to and occupying the 
interval between the 111tter and the falls, or a space acr08S the measures 
of about 700 feet, the rocks and slates are well exposed in the river and 
dipping as before. These slates are glossy, mostly gray in colour but 
sometimes with greenish shadings, and, more commonly, with reddish 
surface stainings of oxide of iron, a feature in which they resemble the 
ribboned beds of Deep Brook in the Clements Basin. Similar strata 
occur also at the falls, and with more conspicuous ribbonding, while, 
through metamorphism, they sometimes assume a gneissic aspect or 
are more or less chloritic. The dip remains as above. 

Ascending the rail way track, the next beds exposed, about a quarter 
of a mile above the station, are very hard and siliciou s gray >ilates, with 
heavy dykes of diorite, closely followed by dark-gray fissile slates 
of which the surfaces are murked by a network of fine lines, evidences 
of incipient cry. tallization. The dip, as before, is S. 10° E. < 40°. 
Some gray quartzites also occur here, with diorite dykes holding much 
chlorite and some copper sulphide. 

At a culvert a quarter of a mile above the station, the beds exposed are 
partly coarse-gray, light-weathering slates, with shades of red and pur
ple, and partly black slates, the one passing into the other not only 
laterally but on the line of strike. The beds are evidently much 

Diorite dykes. affected by diorite dykes, but the general clip rnmains unchanged. 
Some of the dark slates in this part of the section show branching 
fucoidal (1) markings, but no recognizable fossils were obtained. 

About a quarter of a mile south of the culvert are other coarse, 
dark gray slates, but the dip is now reversed, or .N. 20° E. < 60°. 
This change is, however, only local, and apparently connected with 
the occurrence of a diorite dyke, about 100 feet broad, which is here 
exposed, and beyond which the southerly dip, S. 10° E. < 60°, is again 
resumed. 
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The above-described beds are not far from where the river and rail
way make a long and deep curYe to the westward, at the inner end 
of which the beds are again dark-gray slates of which the surfaces are 
stained with red oxide of iron or marked by numerous minute black 
crystals. These beds are not unlike those of Nictaux Falls, and also 
resemble the beds of the Torbrook iron mines, a resemblance which is 
the more important as at this point on the Nictaux, beds of hrematite 
are known to occur, and were formerly mined to a limited extent. They lron ores .. 

also probably mark approximately the centre of the syncline, for tlie 

dip is here again to the northward ( . 10° W. < 60°) and continues 
to be northerly through the remainder of the section. 

In accordance with the view last suggested, the beds which are ex
posed to the south ward of those described above differ from the latter 
but little in aspect, being probably the same beds reversed. They R even al of 

differ, however, in one respect, viz. : that they are here abundantly dip. 

fossiliferous , even where, as before, minute crystals on the surfaces 
show evidences of metamorphism. The fossils include many very 
large and coarse-ribbed shells, as well as some very finely ribbed, bu t 
all are difficult of removal. The width of these black fossiliferous F ossiJe_ 

slates is about a furlong-beyond which, after an interval of another 
furlong, are beds of hard, dark-gray, altered sandstone, with which are 
ban::ls of black hrematitic rock, resembling the beds to be presently 
noticed as occurring at Wheelock's iron mine, a few miles to the east-
ward, on the eastern side of the river. The dip at this point, which 
is three miles and three-quarters north of Alpena station, is N. 5° \V. 
< so· to 90°. 

For nearly a quarter of a mile beyond and south of the above ex
posures, the railway track runs on the course of the nearly vertical 
bed , which, on either side, are dark, rusty and sandy slates, with 
white quartzose beds, holding ribbed shells and corals. The paler 
bandings which are very variable in length and thickness, are con
spicuously contrasted with the dark lilac-coloured mass of the rock 
through which they are distributed, and at one point, for a distance 
of about 100 feet, wholly replace the darker beds, apparently along a 
line of fault. By similar faults these are in turn abruptly replaced by 
dark flinty and rubbly beds, the dip throughout being nearly vertical. 
The whitish beds, as well as the darker, have calcareous surfaces show
ing corals and shells. The cuttings showing the above features are at 
or near the No. 12 mile-post, or three miles from Alpena. A furlong No. 12 mile

beyond this post, the interval being without exposures, there are out- post . 

crops of granite. 
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First granites. The granitic P.xposures last referred to are a portion of the belt, dis
cribed in previous pages, which is, on the Nicbaux River as well as for 
several miles either side of it, separated from the main body of such 
rocks by an intervening belt of stratified beds. The width of the 
granite belt as exposed is about half a mile, when, after a furlong with
out exposures, is a heavy railway cutting, in black coarse-grained 

Slates but compact and flinty slates, in which fossils may now and then be 
found . The length of cutting is over 1000 feet, but largely on the 
course of the beds, of which the dip varies from N. 10° E. < 90" to N. 

Maingranites. < 90°. Half a mile beyond this cutting the main body of the granite 
is reached. 

F ossils. 

'£or brook 
section. 

The following fossils, determined by Dr. H. M. Ami, were obtained 
from the railway sections above described, mostly from the light
coloured beds about the No. 12 mile-post:-

1. Palceophycus (?) sp. indt. Very obscure fucoidal remains. 

2. Zaphrentis or Streptelasma, sp. indt. 

3. Orthis sp. Very large form, with very numerous and fine thread
like radiating costre, recalling the species described by Hall as Q. 
deform is. 

4, 5, 6. Obscure remains of lamellibranchiate bivalve shells, probably 
referable to the genera Goniophora, Cypi·icardinia and Modiolopsis. 

In addition to the above, the black indurated siliceous slates near the 
culvert, half a mile above Nictaux station, yielded a specimen of 
a Bythotrephis. 

In a collection made by Dr. A. H. MacKay, and labelled "Railway 
near Cleveland, Nictaux, N.S., Oct. 25, 1894," were found large 
crushed species of Spir~fer, too imperfect for determination, and a 
Bellerophon or Bucania-like gasteropod. The rocks containing these 
are described as being partly micaceous and arenaceous slates, 
and partly light yellowish-gray and greenish cherty limestones (7). 
They are probably the beds near the No. 12 mile-post. 

About five miles east of the above section, on the Nictaux River, the 
valley of the Torbrook stream, in connection with one of its tributaries, 
affords a parallel section, which still further tends to throw light upon 
the structure of the whole region under review. 

As in the Nictaux section, the structure appears to be synclinal, and 
here, as there, the lowest beds exposed are quartzites or hard sand
stones. These latter are the first rocks seen to the south of the flat 
sandy beds of the Annapolis valley, about a mile north-east of the 
Torbrook mines, and in some of the beds could hardly be distinguished 



BAILEY. J NICTAUX-TORBROOJC BASIN. 95 M 

from the hardest and most compact quartzites of the Cambrian system. 
They have, however, a pale, pinkish tint, some times becoming almost 
red (though weathering white), which is peculiar, and in addition con
tain, here and there, beds charged with fossils, which remove all uncer
tainty as to their true position. In collections made in these sandstones 
by the author of this report, Dr. Ami has identified the following 
species:-

1. Crinoidal fragments. Impressions of large columns. 

2. Branching J1fonticuliporidw. 

3. Stropheodonta sp. cf. S. Beclcei, Hall. 

4. Stropheodonta, sp. cf. S. Blainvillei, Billings. 

5. Orthis sp. cf. 0. (Rhipidomella) oblata, Hall. 

6. Orthis sp. cf. 0 . (Rhipidomella) cirwlu,s, Hall. 

7. Trematospira (Rhynchospira) formosa. 

8. Rhynchotreta sp. cf. R. cuneata, Dalman. 

9. Rhynchonella pyramidata, Hall. 

10. Rensellwria (Beachia) Suessana, Hall. 

11. Meristella arcuata, Hall. 

12. lvlerista lata? Hall. 

13. Spirifer tribulis, Hall. 

14. Spirifer sp. cf. S. lamellosus, Hall. Or S. Nictavensis, Dn. 

15. Amphigenia. sp. 

16. Pterinea, sp. indt. type of P . macerata. 

17. Pteronitella, sp. indt. 

F ossil. 

Dr. Ami remarks that the above fossils appear to indicate an horizon Age. 

at the extreme summit of the Silurian system, or possibly at the base 
of the Devonian. They are for the most part preserved as casts of the 
interior, and present some very interesting features from a biological 
as well as a pa l::eontological standpoint. 

Immediately succeeding, to the south-west, the pink and red sand
stones or quartzites noticed above, is a series of beds of widely different 
character. These consist of bright red shales or slates which, for about 
a furlong, form a series of bluffs on the left bank of the stream or show R d 

1 e sates 
in ledges in its bed. These red rocks are partly coarse and sandy, 
partly fine and fissile, while they also contain layers which, both by 
their dark colour and by their weight, reveal the presence of iron or 
manganese, or both. A small bed of hrematite has indeed been laid 
bare here, and the series as a whole is no doubt an extension, on the 
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line of strike, of the strata of the Torbrook mines, but while the latter, 
so far as known to the writer, have yielded no fossils, these abound in 
the former, the coarse beds showing many large Spiriferas, while the 
finer or more shaly beds abound in smaller bracbiopods and crinoid 
sterns. 

From collections made here by the writer (1896), Dr. Ami has 
obtained the following forms :-

1. Stropheodonta sp. cf. S. vcvristriata. Conrad. Placed in the sub
genus Brachypi·ion by Hall and Clarke. 

2. Stropheodonta sp. Pedicle valve of a species showing the mode of 
intercalation of costre along the anterior margin. There are about 
40 costre or striations, which a1·e fainter along the posterior por
tion of the shell. 

3. Obscure and imperfect impressions of what appears to be a larg6 
Orthis, of the type of 0. eminens ·and 0. oblata, referable to the 
subgenus Bhipidomella. 

4. Spfri(e1· sp., with large and rugose costre cf. S. rtbgcecostus and 
S. Nictavensis, &c. 

5. Spirifer sp. indt. cf. S. arrectibs. Hall. 

The dip of the beds is nearly vertical, but usually with a southward 
inclination (S. 10° E. < 80°.) 

The section above described is incl uded between the road running 
east from Meadowvale, where this is crossed by the main stream of the 
Torbrook, and the nearly parallel road running north-east from the 
corner near the Torbrook mines. Between the latter and a third 
parallel road south of the last, the Torbrook is joined by a tributary 
from the south-east, by which the same section is continued and com
pleted. 

As seen in the road and ravine between the two thoroughfares last 
referred to, the rocks are much like those which have been described 
above, consisting largely of red shales, with some red sandstones, 
but with these are also many black slates (the latter becoming more 
predominnnt as the stream is ascended), while the dip, though still 
high, is now to the northward, making probably the southern side of 
a synclinal fold. In connection with these slates, though not observed 
in the stream itself, is a bed of magnetite. 

To the south of the roadway last referred to, which is intersect
ed by the Torbrook tributary near the school-house, about a mile and 
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a half east of Torbro::>k Centre, we have not directly ascended this brook, 
but at about the same distance to the eastward and near the county 
line of Kings, a road running southward and known as the McGinty 
road, crosses the same tract and with numerous exposures completes McGinty 

road. 
the section in this direction. 

Between the school and the corner of the McGinty road, the road 
running east from Torbrook crosses obliquely a series of slates and 
sandstones, in connection with which, but a little north and east of 
the junction with the McGinty road, is the Messenger mine, contain- M.essenger 

ing a six.foot bed of haematite, that was mined to a depth of ninety mme. 

feet, the ore being similar to that of Torbrook. Other sandy beds, 
which are more or less hrematitic, occur on the McGinty road, but as 
these are followed southward they become more massive and more 
crystalline, assuming first the aspect of quartzites and then that of 
coarse gneisses. This change invariably indicates an approach to 
granite, and accordingly this rock begins to make its appearance about 
a mile southward of the Torbrook road, at first in the form of small Granite. 

veins and later in larger masses, until eventually, at a distance of about 
two miles from the road last named, the only rocks seen are 
granites, associated with dark green crystalline hornblendic rocks, 
which are obscurely stratified. The attitude of the beds along the 
McGinty road is very variable, especially near their contacts with the 
granite, where in places may be seen the most complicated twists, hut 
where most regular, the dip is northeily at an a lgle of about 70°. 

We may now notice some of the exposures to be seen in the area 
intervening between the two parallel sections above described, those 
of Torbrook and Nictaux, and which help to connect the one with the 
other. 

Commencing at Nictaux, t he roads which, from the Falls, ascend the 
eastern side of the river, show little beyond beds of coarse diorite, the East Nictaux. 

best exposures being upon the older and now little used of these two 
thoroughfares. On the summit of the hill, however, where these roads 
unite with tho>ie leading eastward to Torbrook, and southward to 
Blooruington, dark coloured slates are exposed and are to some extent Bloomington. 

fossiliferous. Southward of this point, on the Bloomington road, 
similar slates and dark lilac-gray sandstones are found as far as the 
forks of the road about a mile north-west of Armstrong's mill on the 
Torbrook stream, and about midway between these two points have 
yielded the following fossils :- Fossils. 

1. Favosites, sp. 
2. Zaphrentis, sp., allied to Z. rugatula, Billings. 

7 
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3. Zaphrentis, sp. indt. 
4. Polypora, cf. P. Psyche, Billings. 
5. Leptwna rhomboidalis, Wilckens. 
6. Orthis (Rhipidomella ?) Lucia (?), Billings. 
7. Spirifer, cf. S. cyclopterus, Hall. 
8. Athyris, or Jferistella, sp. indt. 
9. Actinopteria, cf. A. textilis, Hall. 

The horizon indicated, according to Dr. Ami, is about the summit 
of the Silurian. 

All of these beds are evidently the continuation of those described 
above on the Nova Scotia Central Railway, in the upper part of the 
Nictaux valley, and like them dip northerly. At Armstrong's mill are 
good exposures of rather fine, dark-gray quartzites, with some slate, 
dipping regularly N. < 70°. Just south of this point is a considerable 
ridge separating the two branches of the Torbrook, but here quartzites 
are gradually replaced by granites, the two being at first confusedly 
intermixed, but subsequently with granite predominant. This granite 
belt is evidently an extension of the one-mile belt described on the 
railway section, and like the latter is followed southward by another 
small belt of stratified rocks, consisting first of quartzites of dark-gray 
colour,· and then of slates, dipping S. 10° E. < 90°. The occurrence 
at the same point of many boulders of fine, pink, white-weathering 
quartzite, similar to that near the Torbrook mines, as well as to beds 
to be presently described at Inglesville, west of Nictaux, is very inter
esting, as bearing upon the general structure of the region, but the 
beds from which they were derived are concealed from view. 

In connection with the above observations, it will be of interest to 
give here the results of collections of fossils made in the same vicinity 
by other geologists, who have courteously placed these collections at 
the disposal of the Survey. 

Collections of The following forms were obtained by Mr. Hugh Fletcher and Dr. 
ii:~Jr:; ~3g4 . A. H. MacKay from the Bloomington road (not far north of the 

school-house) 25th October, 1894 :-

1. Streptelasma or Zaphrentis, sp. 
2 . .lYlonticuliporidro, sp. 
3. Orthis (Rhipidomella) sp., cf. 0. oblata, Hall. 
4. Orthis, cf. 0. ( Dalmanella) perelegans, or a closely related 

species. 
5. Orthis (??) sp. 
6. Spirifer, sp., cf. S. Nictavensis, Dawson. 
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7. Spirifer, cf. S. rnacropleura, Hall. 
8. Pterinea, sp. 
9. " sp., cf. P. textilis. Hall. 

10. Eye of Dalrnanites or other genus of trilobite. 
11 Orthis rnultistriata, or an allied species. 
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The collection is regarded by Dr. Ami as probably near the summit 
of the Silurian, bu1i contains no typical species. 

Through the kindness of Sir J. Wm. Dawson, the interesting collec- Collections of 

tions made by him in the Nictaux district, and now in the Peter Red- ~~,~~o:.'m. 
path Museum, Montreal, have been re-examinP-d by Dr. Ami, and are 
referred in part to t.he Silurian and in part to the Lower Devonian. 

I.-The following are classified as Devonian:-

1. Crinoidal fragments. 
2. Favosites, sp. [1926]* 
3. Zaphrentis, sp. 
4. Pleurodictyurn problernaticurn. L 1925] 
5. Stenopora, sp. 
6. L eptostrophia rnagnifica, Hall. [1912] 
7. L eptama rhornboidalis, Wibkens. 
8. Orth is Ilipparionyx (=H. proximns, V anuxem. 
9. Spirijer arenosus. Conrad. Ll910, 1916, 1917] 

10. 
11. 
12. 
13. 

" Nictavensis. [1922] 

" 
" 
" 

arrectus. 
cf. S. perlarnellosus. 
indt. 

14. Rensselaeria ovoides. [1911] 
15. Leptoccelia .fl,abellites. [1913] 
16. Actinopteria, cf. A textilis. [1901] 
17. Megambonia (?) lamellosa. [1893] 
18. 'l_'entaculites arenosus. [1900] 
19. B ellerophon, sp. f1902] 
20. Bucania, sp. L 1905] 
21. Orthocems, sp. indt. 
22. Homalonotus, sp. [1899] 

L 1906] 

The horizon indicated is probably equivalent to the Lower Oriskany, 
or base of the Devonian system, the Eo-Devonian of the classification 
of Prof. H. S. Williams. 

* The numbers inclosed in brackets correspond to the numbers on the specimens in 
the Peter Redpath Museum. 

71-
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II.-The following are referred to the Silurian, and are described 
as "fossils from the Nictaux limestones":-

1. Crinoidal fragments. 

2. Stenopora. A very small fragment of what appears to have been 
a branching or ramose bryozoary. 

3. Clwnetes (?) sp. A small Chonetes-like brachiopod, which, how
ever, does not show all the characters of Chonetes. 

4. The above form (Chonetes) is n,ssociated with an obscure Rhyn
chonella. 

5. Bellerophon, sp., allied to B. plenus, but not determinable. 

6. Pleurotomaria Arisaigensis. This is a low-spired gasteropod, 
preserved as the cast of the shell. No band nor impression of the band 
is visible. V olutions four. Possibly a Pleiwotomaria, but resembles 
some of the Guelph Cyclonemas. 

7. ]furchisonia, sp., very nearly related to M. Arisaigensis, Hall. 

8. Murchisonia aciculata, Hall. Five volutions preserved, a very 
small form. 

9. Megambonia, sp. very obscure. 

10. Goniophora, sp. indt. 

11. Ortlwceras, sp. Two specimens, one preserved as a cast, the 
other as a mould. Both are clearly allied to Orthoceras rigidum Hall. 
One specimen-the larger, and about five inches and a half in length 
-shows some fifteen septa in the space of five inches. 

The precise localities within the somewhat extensive area known as 
"Nictaux " from which the above fossils, both those referred to the base 
of the Devonian and those regarded as Silurian, have been obtained, 
are not known to the writer of the present report. The only beds ex
posed in the railway section on the Nictaux River which at all approach 
the character of limestones are the light-coloured beds near the 12th 
mile-post, and these, though calcareous, are very impure and cherty. 
Between this section and J nglesville, however, to the west of the 
Nictaux River, somewhat more distinct limestones do occur, which 
will be presently noticed. 

In the Geological Survey collections, and not included in those al-
Geological 
Survey collec- ready noticed, is the following small group, labelled " Nictaux, Nova 
tions. 

Scotia " but the pn~cise locality and collector are not known. 

1. Eatonia, sp. 
2. Spirijer arenosus, Conrad. 
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3. Spirifer, sp., cf. S. arrecta, Hall. 
4. Megambonia, sp. 
5. '.l'entaculites, sp., cf. T. arenosns, Hall. This is probably only 

a variety of Tentaculites elongatus, Hall. 

Horizon, probably Lower Oriskany or Eo-Devonian. 

The following collection (marked No. 
School and Nictaux River, Annapolis Co. 
MacKay, 25th Octcber, 1894. 

12, between Bloomington Collection of 
was made by Dr. A. H. Dr. MacKay, 

1894. 

1. Coral, too imperfect for identification. 
2. lifonticuliporidce, sp. 
3. Orthis (Rhipidomella) cf. R . oblata. 
4. Spirijer, sp. A large coarsely ribbed variety, crushed and 

twisted by pressure. 
5. Spirifer, sp. Too imperfect for determination. 
6. Stropheodonta (1) sp. 
7. (1) Pentamerus ( A.nastrophia) Verneuilli, Hall. 
8. Renssellaeria (11) sp. Very imperfectly preserved. 
9. Tentacillites (1) sp. Too imperfect for identification. Horizon, 

probably summit of Silurian system. 

Returning to the forks of the bloomington road with that leading 
east to Torbrook, we come, at a distance of three-fourths of a mile 
from the corner, to what is probably the most interesting locality in 
the whole region, the Wheelock mine. This interest arises partly from Wheelock 

the nature of the ore here found, and partly from the number and mine. 

pre>'ervation of the organic remains of which it is the repository. The 
ore-bed, Fletcher Wheelock's, is about five feet in thickness, and has 
been trenched on its course for a dis tance of 200 yards or more, the 
material removed being partly ha~matite and partly magnetite, but 
mostly the latter. It is locally known as "shell ore," a name suggested 
by the great number of fossil shells fo und on the bedding planes, 
and which, by the retention of much of the lime of which they were 
originally constituted, are still nearly white, and thus in contrast 
with the black rock in which they are imbedded. From collections 
made here by the author of this report., Dr. Ami has noted the fol- Collections of 
lowing species :- L. W. Bailey, 

~ 1897. 

1. Branching 1lfonticuliporoid. Gen. and sp. indt. 
2. Fenestella, sp. 
3. Stropheodonta, sp., cf. S. varistriata. Conrad. 
4. " , sp. indt., possibly an Orthothetes. 
4a. " , sp., cf. S . perplana, H. 



Age. 

Collect10ns of 
Fletcher and 
MacKay,1894. 

102 M NOV A SCOTIA. 

5. Orthis (Rhipidomella) oblata, Hall. 
6. " " sp. indt. Large crushed and distorted 

species. 
7. Rhynchotrema (?) sp. 
8. Leptocrelia, sp. Crushed individual. 
9. Spirifer concinnus, Hall. 

10. " arenosus, Conrad. 
11. " sp. cf. S. arrectus, Hall. 
12. " sp. cf. S. cyclopterus, Hall. 
13. Pentamerus, sp. Doreal valve of an imperfect individual. 
14. Sieberella g<ileata, Dalman. ( =Pentamerus galeatus, Dalman.) 
15. Amphigenia (?) or .Newberria, sp., too imperfect for determina-

tion. 
16. T entaculites elongatus, Hall. 
17. Bucania, sp., allied to B. profunda, Conrad. 
18. Megambonia, sp. nov. 
19. " sp., cf. M. aviculoidea. 
20. Cypricardinia sp., large species. 
21. Trilobite remains, too imperfect for identification. 
22. Fish spine allied to Machceracanthus, sp. 

This collection appears to be somewhat transitional in facees. 

From the same vicinity the following were obtained (October, 1894) 
by Mr. Fletcher and Dr. MacKay. 

1. Montiwliporidce. U ndeterminable. 
2. Spirifer sp., too imperfect for identification. 
3. " sp., resembling S. Niagarensis, Hall. 
4. Bellerophon (or Bucania) sp., not unlike the species found in the 

red sbales of Sunny Brae, East River, Pictou Co., N.S. 
5. Platyceras, sp., cf. P. sinuatnm, H. 
6 . . Afurchisonia, sp. A short-spired species with concave portion on 

upper part of volutions. 

To the above lists may be added species obtained by Mr. T. C. 
Collections of Weston in 1879. These include the following, contained in two slabs 
Is7~· Weston, of rock, one of which consists of a brownish-weathering light-coloured 

sand-rock, with fossils preserved as casts of the interior; the other a 
low-grade iron or~ or hrematitic sand-rock with casts of the exterior 
of Spiriferce, etc. These slabs are numbered (a) and (b) respectively, 
and pres~nt the following assemblage of Ea-Devonian forms :-

(a.) 1. Stroplieodonta, cf. S. Blainvillei, Billings. 
2. Leptostrophia magnifica, Hall. 
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3. Schizophoria, sp., cf. S . multistriata, Hall. 
4. Hipparionyx proximus. V anuxem. 
5. Rhynclwtrema sp. indt., cf. R.formosa, Hall. 
6. Leptoca'-lia ( ?) sp. 
7. Renssellaeria, sp. 
8. Cyrtina ? sp. indt. 
9. Spfrifer, cf. S. duodenarius, Hall. 

10. '' cf. S. arrecta, Hall. 
11. " sp. 

(b.) 1. Spirifer Nictavensis, Dawson. 

The course of the beds at the Wheelock mine is about N. 65° E., 
the dip being nearly vertical, and this course, if continued, would, in 
a westerly direction, connect them with the similar ore-beds of Cleve
land, as to the eastward it would make them continuous with the 
hrematites of the Torbrook mines. On this supposition, if confirmed, 
the ore-beds of the Wheelock mine would, like those of Torbrook, oc
cupy a low position in the series of rocks here represented, while the 
section on the Nictaux would mostly represent a syncline to the west
ward or north-westward of that of Torbrook. Neither the red slates 
nor the pale quartzites of the latter have, however, been observed 
here, and it is probable that careful instrumental surveys of the whole 
region will be required before correlation of its beds can be fully 
made out. 

It only remains to notice here the rocks of the Torbrook mines and 
of the tract lying south-east of the latter. The ore-bed at the mines is at Torbrook 

the surface about six feet wide, increasing, however, below to a width mines. 
of eleven feet, and is wholly hrematite, of deep red colour, soiling the 
fingers, and with a tendency to break into rhomboidal blocks. There is no 
magnetite. There are also no fossils, although at a point only 
sixty feet removed from beds that continue those of the mines, are 
beds of "shell ore" abounding in fossils. The dip of the beds is 
southerly, but, while nearly vertical at the surface, is found, at a depth 
of 280 feet, to have so far declined as to allow of walking on the foot-
wall. The bed is then cut off by a fault. Further facts as to the 
nature of the ore and the operations here carried on will be found in 
the sequel. The rocks bordering the hrnmatites on either side are gray 
and red shales, similar to those exposed in the bluffs on the To~brook 
stream a mile or so to the northward, and which, between the two are 
also exposed on the road from Torbrook to Meadowvale. In this 
vicinity Mr. T. C. Weston, in 1879, collected the following fossils, 
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contained in two slabs of iron ore; one (a) a bright red hrematite rock, 
the other (b) a dark bluish-~ray impure ore. 

~1b~c{#'e~~0°~. (a.) 1. Orthis sp., cf. 0. hipparionyx (= Hipparionyx proximus,) 
Vanuxem. 

Collections of 
J . E. Leckie, 
1894. 

Magnetite. 

2. Spirifer, cf. S. Nictavensis,Dawson; very closely related to 
S . concinnns. 

3. Actinopteria, sp. A very obscure form probably referable to 
this genus. 

(b.) 1. Orthis (?) sp. 
2. Rlvynchonella sp. indt. 
3. Spirifer arenosus, Conrad. 
4. ? ? Megambonia or Mytilarca. Too obscure for identification. 

Both (a) and (b) are regarded as probably referable to the Lower 
Oriskany or Ea-Devonian. 

Another collection made in this vicinity, east of J. E. Leckie's 
(collector J. E. Leckie, 1894) contains the following forms :-

1. Orthis (Rhipidomella) cf. 0. oblata, Hall. Very large specimens, 
very much flattened, but fine. 

2. Rhynchonella? sp. indt. Resembling somewhat R. plicatella L. 
3. Stropheodonta sp. S, Becke. 
4. Leptoccelia ? sp. indt. 
5. Spirifer, cf. S. perlamellosus, Hall ; or new species, very large. 
6. Megambonia or Pterinea sp. 

Horizon, about the summit of the Silurian. 

From the centre of Torbrook village, a road leads to the southward 
ascending the high ridge which, with an elevation of fully 600 feet 
here overlooks the Annapolis Valley. Near the top of this eminence, 
on its northern side, a bed of black granular magnetite has recently 
been opened and several hundred tons removed, the inclosing beds 
being dark and slaty, with much iron, and with obscure remains of 
shells. The dip of the beds is S. 25° E . < 80° to 90°, and their course 
therefore such as to indicate continuity with similar beds on the tribu
tary of the Torbrook described on a previous page. A little south of 
these iron ores, are ledges of quartzite and diorite, dipping northerly 
(N. 10° W. < 70°), and below these, beds of slate. Still farther south, 
and in a valley beyond the ridge above noticed, are still other slates, 
but of. a more siliceous character and darker colour, as well as some
what micaceous, resembling in these respects the beds of Cleveland as 
they also do some of those in the lower portion of the Nictaux Valley. 
The dip of these slates is like the last northward (N. 10° W. < i:i0°). 
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Beyond them the country is uncleared, but is believed to be mainly 
occupied by granites, which are exposed in ledges on Fales Brook, two Granite. 

miles below Allen Lake, as well as about Wheelocks meadow. 

To complete the consideration of the Torbrook-Nictaux basin, it will 
now be necessary to make some further references to that portion of 
the basin to be found on the western side of Nictaux Valley. 

Allusion has already been made to the very irregular distribution of 
the granite in this direction and the difficulties attending its delimita
tion. These difficulties apply equally to the stratified rocks, with the 
additional one that, through the invasion of the g ranite, these have 
been so far altered that fossils are wanting and means of identification 
also for the most part lost. Fortunately, however, the course of the 
beds and the stratigraphy in general has been but little affected by 
these intrusions, and, with the assistance of some easily recognizable 
beds, the general structure can be made out. 

The first road traversing the region westward of the Cleveland road 
(which latt.er by its proximity to the railway presents no new features), 
is about 'a mile and a half westward of Nictaux and half or three-quar- Jones Brook. 

tars of a mile eastward of Jones Brook. The rocks which cross this 
road are gray sandy slates and sandstones, sometillles becoming quartz-
ites with pink and lilac tints, and associated with dykes of diorite, the 
dip of the beds being very regular S. 20° E. < 70°. They thus show, 
both by their character and trend, that they are the same with the 
beds forming the hills near and north-west of Nictaux station. vVith 
the same course they extend to J ones Brook, and beyond to Inglesvi!le, 
thus separating the granite dome which skirts the lower part of Jones 
Brook (and which extends thence to Williar_nston), from the similar 
rocks in East Inglesville. Similar beds, with similar <lip, are exposed 
all the way to the cross-road on th e summit of t he hill leading thence Grauitocon

to Nictaux Falls, as well as on this latter road; but here the beds are ta•;ts. 

more highly altered, evidently through the invasion of granitic as well 
as dioritic veins. Some of the exposures seen on this road and illustrat-
ing such invasion are very remarkable, and rLre represented in the 
accompanying figures. 

, 
"' ~ CraMle

~ ; 
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Granitic intrusions similar to the above are again seen to)he south
ward of the latter on the road connecting Nictaux Falls and East 
Inglesville, and may be connected eastwardly with the one-mile belt of 
such rocks seen in the upper part of Cleveland, though this has not 
been ascertained. However this may be, it is certain that a consider
able area of stratified rocks, belonging to the system under review, 
occurs to the south and west of this belt, occupying a tract which in 

Inglesville. all previous geological maps and descriptions of the region has been 
represented as granitic. This tract includes the whole of the settle
ments of East, Centre and West Inglesv!lle, as well as a considerable 
area along (but mostly eastward of) the road connecting the first-named 
settlement with Alpena. One exposure upon this latter road is most 
imp0rtant, as probably representing the beds from which came the 
blocks of fossiliferous limestone referred to in the description of Sir J. 
Wm. Dawson. It is on the farm of Henry Whitman, and just west 
of where the road crosses a considerable brook, probably Jones Brook. 
The rocks here seen are mostly dark-gray, fine-grained and somewhat 
micaceous sandstones, similar to many of the beds in the upper as well 

Limestones. as the lower part of the rail way section, but include also beds of coarse 
and impure crystalline limestone, some of which contain ribbed shells 
and other organic remains. The fossils are few, poorly preserved and 
difficult to remove, but among them have been recognized a Spirifer, 

Fossils. sp. indt., an Orthis-like shell, too imperfect for specific determination, 
and what is probably a Stropheodonta, but also too imperfect for iden
tification. 

The dip of the beds at this locality is 8. 20° E. < 60°. They occupy 
a bay or sinus in the granite, but can have but a very limited distribu
tion, the position which they should hold on the parallel road one mile 
westward of that described, showing nothing but granite. 

The granite tongue which cuts off, across their strike, the beds last 
described, extends north-westerly quite up to Inglesville Centre. To the 
west and south-west of the latter another and much more considerable 
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sinus in the granite includes the settlement of West Inglesville, and West Ingles· 

reveals some beds of interest. Through most of the settlement the ville. 

rocks are quartzites and diorites, the former of the usual dark-gray 
colour and micaceous aspect, a. continuation evidently of the beds on 
Jones Brook, and of the hills overlooking Nictaux Falls; but about 
half or three-quarters of a mile south or south-east of the road 
traversing the settlement, is a rather conspicuous ridge, also composed 
of quartzites, but in which these are of quite a different character. Quartzites. 

Perhaps their most noticeable feature is the absence of colour, for while 
usually exhibiting in the interior a pale pinkish tint, sometimes tend-
ing towards red, this is apt to be wanting on weathered surfaces, leav-
ing ihe latter nearly white. Another striking feature is their hard-
ness and purely siliceous character, well brought out by glacial 
action in the wonderful polishing of exposed surfaces ; a polishing so 
complete as to readily reflect light, and to cause their surfaces, especi-
ally when wet, to be slippery to the foot. Finally these same surfaces 
are in places.covered with jet-black coatings of oxide of iron. 

The whole aspect of the above quartzites is suggestive of very anci-
ent rocks, yet their characters are so peculiar and so readily recogniz- Com pariso 

able that no doubt can exist as to their identity with the loose blocks 
referred to on a previous page as found, with similar associations, north 
of Alpena on the railway section, and yet again below the red slate 
bluffs on the Torbrook stream. Were it not for the fossil layers found 
in the latter case, but which were not discovered iu Inglesville, both 
might, on lithological grounds, be well reforred to the Cambrian sys-
tem. It will presently appear that precisely similar beds, which 
again contain fossils, occur in the Clementsport and Bear River basin. 
The dip of the above-described quartzites is southerly, in which direction, 
at a distance of a little over a mile from the main road, they give place 
to granite. A similar southerly dip prevails throughout West Ingles-
ville and along the roads leading thence to the Annapolis Valley. 

On the old Albany road, as well as that to the westward of it, the 
stratified rocks are soon cut off, across their strike, by the granites 
south of Lawrencetown; but between the latter and the Jones Brook 
granites, the first-named rocks come quite down to the valley south of 
Williamston. As exposed on the highway in this settlement, half a Williamston 

mile eastward of the road from Lawrencetown to Albany, they are 
purplish-gray imperfect gneisses, dipping S. 10° E. < 60°. The course 
of the beds both here and in Inglesville is more nearly east-and-west 
than in Nictaux. In but few cases does the granite appear to have any 
influence on the trends, though profoundly altering the nature, of the 
strata it invades. 
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We may conclude this review of the east Nictaux district by reference 
to some further collections made by other observers. The rocks con
taining these fossils are much altered and most of the specimens are 
consequently obscure. 

Fossils collect- Locality No. 1. 
ed by Dr. Mac-
Kay, 1894. town and Alpena 

H. MacKay. 

Gates limestone quarry, Inglesville, at Lawrence
roads, Annapolis county. October, 1894. Dr. A. 

1. Large Bryozoary, obscurely preserved and crushed, too imperfect 
for identification. 

2. JJfonticulizxn·idce. 
3. Crushed Penestella-like frond, too imperfect for irlentification. 
4. Stropheodonta· like sp. very imperfectly preserved. 
5. " cf. S . Beckei. 
6. Spirifer, sp., cf. S. macropleiwiis. 
7. Or this or Rhynchonella, sp. 
8. Obscure coral-like remains. 

Locality No. 2. At and near ridge or Boars-back, north of Jones 
Brook, East of Inglesville. October, 1894. H. Fletcher, A. H. ~fac
Kay. 

1. I'leurodictyum problematicum, Gold£; showing the Serpula-like 
stage very well. Referable to the genus Michelinia. 

2. Coral-like fragment too imperfect for determination. 
3. Streptelasma, sp., with fifty larger and fifty smaller or intermedi-

ate septre or radiating lamellre. 
4. Crinoidea, fragments of columns. 
5. JJfontiwliporidce sp. Branching species. 
6. Crushed fragments of Brachiopoda, too imperfect for identifica-

tion. 
7. Orthis, cf. 0. (Rhipidomella) hybrida, Sby. 
8. " sp. too imperfect for identification. 
9. Strnphomena (7) sp. 

10. ~lferistella (7) sp. indt. 
11. Spi?-ife1· perlamellosus or S. macroplew·us, or closely related 

species. 
12. Spirifer or Rhynchonella-crushed and twisted beyond recog-

nition. 
13. R enssellcei·ia (7) sp. 
14. L eptoccelia sp. 
15. Anastrophia, cf. A. Verne·uilli, Hall; imperfectly preserved. 
16. Atrypa, cf. A. reticularis, L. 
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The horizon indicated, appears again to be a transitional one. The 
locality has not been visited by the author of this report. 

Another small collection is marked as from north of Jones Brook, 
on a meadow-road east of G. W. Gates, on Lawrencetown road. 
October, 1894. 

1. Monticuliporidce. 
2. Orthis, sp., cf. 0. (Rhip1:domella) hybrida, Sowerby. 
3. Stropheoclonta, sp. 
4. Atrypa, cf. A. reticulciris, Linne. 
5. Spirifer, sp. indt. Doubtful. 
6. Leptocmlia, sp. indt. Doubtful. 

The horizon is referred to the Silurian 8ystem. 

These fossils might be referred to the Silurian. 

From a review of the facts which have been presented in the Tor- Conclusions. 

brook-Nictaux section, some conclusions of more general application may 
be drawn. 

I. 'l'he succession of Strata.-This, in ascending order, is believed Successio11 
to be as follows:- , of strata. 

a. Dark-gray, dark-weathering quartzites, associated with numerous 
dykes of diorit.e and veins of granite, becoming, when metamorphosed, 
more or less micaceous or hornblendic, with shades of lilac and purple. 
Thin bands of fossiliferous limestone. 

Loe. West Nictaux and Inglesville, Jones Brook, Bloomington, 
McGinty roa.d, etc. 

b. Pale gray to pink, sometimes reddish, white-weathering quartzites, 
in places highly fossiliferous. 

Loe. Inglesville Centre, Cleveland (in boulders only), Torbrook 
stream. 

c. Dark-gray, green and reddish argillites, with beds of iron ore, and 
highly fossiliferous. 

Loe. Torbrook stream, Torbrook mines, Nictaux Valley below the 
falls. 

d. Dark-gray argillites, often silicious, with bands of quartzite and 
beds of h::ematite or magnetite. Fossils abundant. 

Loe. Railway section in Nictaux Valley, Wheelock mine, Cleveland. 

e. Dark-gray argillites, banded with paler layers, and holding beds 
of buff-weathering sandstone. Fossils abundant. 

Loe. Rail way section in Nictaux Valley, etc. 
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N ote.-This scheme is only tentative and ma.y require modification 
as the result of further study. 

II. Structural R elations.-The nature and disposition of the beds 
as seen on the lower Torbrook stream, its tributary, and the Mc
Ginty road, near the Kings county border, leave little doubt that 
the general structure here is synclinal, the axis of the syncline 
being about midway between Torbrook Centre and the county line 
last-mentioned, and its course about north-east. On either side of 
the line the beds are probably repeated in inverse order, but through 
metamorphism the hrematites of the one are represented by the magne
tites in the other. The fossils of the more northerly beds are rare or 
wanting nearer the granite, and colours due to contained iron change 
from red to black. 

The structure on the Nictaux and along the line of the Nova Scotia 
Central R ailway is also apparently synclinal, but that of a syncline 
which as a whole is more northerly than that of Torbrook. On this 
supposition, (which, however, is not fully established) the ore-beds of 

Nictaux River Wheelock's farm, the direct continuat.ion of those of Tor brook mine, 
mark at once the northern side of one syncline and the southern side 
of the other. This is not clearly seen in the railway section, but to 
the westward, in ·Cleveland, are quartzites which probably represent 
the base of the system, while still farther west, but on the same general 
line, are the black and pink quartzites of Inglesville. 

The Torbrook syncline, in its western extension, would thus seem to 
be cut off by the Cleveland and Alpena granites (though reappearing 
to a limited extent to the south of the first or one-mile granite belt), 

Relations to while the Nictaux syncline is similarly cut off, across the strike, by the 
grauite. granites south of Lawrencetown. 

The uniformity in the strike and general relations of the different 
groups of rocks described, in spite of their numerous and extensive 
granitic invasions, is most remarkable, especially when taken in con
nection with the position and relations of the similar beds in the 
Clementsport,-Bear River basin, and that of Mistake settlement in 
Digby county yet to be described. 

III. Age.-The collections of fossils referred to here are about 
twenty in number, some seventeen being from the Nictaux-Torbrook 
basin, and the remainder mostly from that of Clementsport and Bear 

Age. River. It will be convenient to consider those of both basins together. 
Of these collections, six are regarded by Dr. Ami as being of Lower 
Oriskany or Ea-Devonian age, and among these are the large collec
tions made by the writer from the Wheelock mine at Nictaux, -and by 
Dr. MacKay from Inglesville, the former including twenty-two and the 
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latter sixteen species, mostly well-preserved. Several collections, includ
ing one by the writer from Bear River, with twenty-one species, and 
that of Mr. Weston, from Wheelock's farm, with eleven species, are 
described as being either at the summit of the Silurian or base of the 
Devonian, with, in some instances, a marked transitional character. 
Five collections are referred to the summit of the Silurian, but one of 
these is from beds at and near Wheelock's, which other and better col
lections show to contain Devonian forms; while another from Blooming 

· ton is evidently a continuation of the same beds as the last, though 
containing no typical species. It would seem, therefore, to be toler
ably certain that a large part of the deposits in the two basins under 
review occupies a geological horizon at or near that of the line of 
demarcation between the Silurian and Devonian systems. 

In the five collections which have been definitely assigned to the 
Silurian, some indicate a horizon near the very summit of the system, 
while others present forms somewhat older or lower down in the Silurian. 

One part of the Redpath Museum collection of Sir J. Wm. Dawson, 
has been classified as Devonian, including twenty-two species, and 
another portion including eleven species, has been referred to the 
Silurian, the latter most probably equivalent to Division D of the 
Arisaig series of Nova Scotia (=Lower Helderberg=Ludlow). The 
writer, as already stated, is not aware of tLe exact locality from 
which this collection was made, or whether, indeed, the specimens 
were all from the same locality. In view, however, of the fact that 
several collections are at or near the boundary line between the Silurian 
and Devonian, great probability is given to the view that the collec
tion is, in part at least, of a decided transitional character, with per
haps a little stronger development of Silurian aspects than usual. 

The conclusion arrived at from the fossils at hand from the Nictaux
Torbrook and Clementsport and Bear River basins, that the beds hold 
forms referable, some to the Silurian, some to a transitional series, and Conclusion. 

others to a horizon at the base of the Devonian (Ea-Devonian), is in 
accordance with the stratigraphy of the district, which indicates a 
perfectly continuous and conformable series of beds. 

It only remains to add that no Dictyonema or graptolitic forms have 
heen found in either of the basins, and therefore no definite proofs 
exist of the equivt1.lency of any of the beds of the latter with those of 
New Canaan. 

The fossils from Mistake settlement are too few and too imperfectly 
pre8erved to fix with certainty the horizon of the beds containing 
them, but little doubt can be entertained that this is near the sum
mit of the Silurian. 
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CLEi\:IENTSPOR'l' AND BEAR RIVER BASIN. 

The granites which abruptly cut off, on their western sidr, the Eo
Devonian rocks of the Nictaux basin have in earlier pages been des
cribed as occupying all the area thence to Annapolis. On the Basin 
front they extend, indeed, beyond Annapolis and almost to Olements
port, but this is only a tongue, to tl·.e south of which, separating this 
from the main body of the granite, stratified rocks again appear, mark
ing the beginning of an area which, rapidly widening, extends thence 
to Bear River, and beyond the latter into the county of Digby. 

The most easterly exposures of the rocks in question are to be 
seen on the post-road connecting Annapolis and Liverpool, five miles 
south of the fort in the first-named town. They here form a belt 
about a mi:le in width, but probably do not extend much farther to 
the eastward, no sign of their presence being seen on the Dalhousie 
road, only one mile distant. On the Liverpool road the belt is repre
sented chiefly by loose blocks, but partly by outcrops, of dark-gray, some
times purplish or lilac: sandstones, with ~ome more slaty beds, both 
resembling closely the rocks in t.he upper part of the railway section at 
N ictaux, or those of \Vheelock's mine, and like the latter carrying fossils. 
These are mostly found in ochreous crumbling layers and are but 
poorly preserved, but shells of brachiopods (Spirifer. etc.) and stems 
of crinoids n.re readily recognizable. 

To the westward of the Liverpool road, the area occupied by the 
group of rocks under review rapidly widens, but for a considerable 
distance exposures are few. Thus, on the road from Annapolis 
to Virginia, four miles distant from the Liverpool road the 
only ledges seen are where the first named road passes the 
outlet of Bela Lake, and consist of dark-gray quartzite evidently 
greatly altered by t.he granite near by. Along the course of the east 
branch of Moose River exposures are more frequent, and on this 
stream, as well as by the main stream of Moose River and by Bear 
River, admirable sections of the whole area are shown. 

The most northerly beds exposed on Moose River proper, are those 
of Olementsport, but between the latter and the granite spur in Upper 
Clements are rocks which are geologically beneath those of the village 
first-named and form the real base of the system in this direction. 
These are best seen in the vicinity of Balcoms Corner, about three 
miles east of the bridge in Olementsport and along what is known as 
the Pickett road, extending a mile or so further east. A quarter of a 
mile from the corner, on this latter road , are ledges of dark-gray to. 
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lilac hard sandstones or quartzites, which are identical with those of 
the Annapolis and Liverpool road, and like the latter have something 
of a gnei-;sic aspect. No fossils were, however, detected here, a circum
stance readily understood from the fact that the beds are not more 
tlmn 100 yards removed from the granite, a mass of which runs 
directly across their strike. The dip at this point is northward at a 
high angle, but a little farther to the east and south, where a bay or 
sinus occurs in the granite spur, similar rocks present great diversity 
of attitude, some dipping S. 40° \V. < 40°, others N. 20 E. < 80° 
and still others S. < £)0°. The quartzites are coarsely laminated and 
contain numerous white quartz veins, some of which, it is asserted, have 
yielded gold. 

Other quartzites of like character may be seen on the Guinea road 
where this des0ends to the village of Olementsport, but in proceflding in 
this direction the be.ls become more slaty and less micaceous. The: inea r0ad. 

still show, howeYer, evidences of alte~rntion in the occurrence of numer 
ous minute crystalline prisms on their cleavage-planes. These slates 
are admirably exposed on a small brook crossing the Frazertown 
road ha,1£ a mile south of the Guinea road, forming here a, picturesque 
fall, probably a hundred feet in height, though of no great volume. 
Along both branches of Moose River they are similarly exposed, and, 
with the exception of some beds of diorite, are the only rocks seen hP-
tween the mouth of the river and Clementsvale. In the more nortl:-
erly part of the section, as at Clementsport and near the Guinea road, 
the prevailing dips are southerly, but of very variable amount, from 
verticality to 30° or less, indicative of many subordinate fiexures. On 
the other hand, towards the southern side of the basin, as in Frazer-
town and south of the Hessian line road, the dips are northward, th<' Hc"•ian lioc. 

border of the syncline being further indicated by a change from slates 
to quartzites. These latter rocks are well exposed on either of the 
roads leading south from the Hessian line to Round Lake mill, and 
are of special interest in that some of the beds exactly resemble the 
pink white-we<ttherin~ quartzites of Inglesville, while, like the similar 
beds of the lower Torbrook, they are fossiliferous. In collections made 
on the Potter road, the most easterly of the two roads referred to, Dr. Pott.>r r0~d. 

Ami has found the following species :-

1. Crinoidal fragments. 
2. Orthis (Rhipido1nella) sp. crushed and distorted. 
3. Stropheodonta sp. 
4-. 
5. 

8 

" " 
" 

cf. S. varist1·iata, Conrad. 
" S. Blainvillei, Billings. 
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6. Camarotwchia, sp. indt. 
7. Spirifer sp. with from 6 to 8 costre on each side of mesial fold. 
8. Spiri/er sp. of the type of S. cycloptera. 

These are probably referable to the Lower Devonian. 

The beds at this point are about half way between the Hessian 
line road and the granite hills. 

Another feature of special interest in the l\Ioose River section, is the 
occunence of iron ores similar to those of the Nictaux basin. The most 
::l!partant of these are found in Clementsvale, a mile or so west of the 
main stream of Moose River, and a little uorth of the Hessian line 
road. This is the locality from which the ores formerly worked at 
Clementsport were obtained, and the long and deep trenches there, 
testify to the amount of material removed. The rocks inclosing the 
ore are slates which are dark and more or less chloritic, and in a nearly 
vertical attitude, while the ore is a dark granular magnetite. Like 
the beds at the 'Wheelock mine in Nictaux, they are fossiliferous, and 
while quarrying operations were in progress many fine specimens of 
broad.winged spirifers and other forms were obtained here, but these 
are not now accessible, while the fossils which are found iu the 
associated slates are few and not well preserved. 

Among them is a J.'entacnlites like 1'. arenosus, Hall , which is closely 
related to 'f'entaculites elongatus of the same author. 

lL is interesting, in this connection, to note that towards the northern 
side of the .Moose River basin, indications of ore-beds have been 
recently observed which may be the equivalents of the Clementsvale 
beds on the other side of the syncline. These indications occur near 
the top of the hill south of Clementsport, where the east-and-west 
Wal deck road meets the road leading south to Clemen tsvale, and in 
the form of blocks of magnetite derived from bluish argillite ledges 
near by. The beds, however, n.re not well exposed. 

We lrn.ve now to consider the section, parallel to that of ::'.l'foose 
H.i ver, furnished by Bear River and its tributaries. 

The occurrence of fossiliferous strata in and about Bear River 
village has long been known. · It could not indeed well be otherwise, 
for there is hardly a slab of slate in the thickly scattered drift or in the 
stone walls constructed of the latter which does not teem with organic 
roornins. Of the rocks in situ, the most prolific are a series of gray 
and dark-gray slates, which form low bluffs about the head of 
tide-water, and about the mill-pond on the east branch just above. 
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From a collection made by the author of this report in 1 92, twenty- Fossils from 

one species were obtained by Dr. Ami, which, as identified by him, Bear Ri,·er. 

are given below:-

• l. Psilophyton (fr<lgments). Crinoid<ll fragment 
2. .Pleurodictyum problematiwm, Goldfuss. 
3. Polypora or Fenestella sp. 
4. Dicranopora? Sp. 
5. Bryozoa. Sp. indt. 
6. Calamopora or Jravosite.~ sp. 
7. Strombodes or Plenrodictyum. 
8. Favosites allied to F. Gothlandicus. J,am. 
9. Orthis, cf. 0. Davidsoni, de Verneuil. 
10. " " 0. oblata. Hall. 
11. " allied to 0. hybrida, Sowerby. 
12. " elongatula, Dalman . 
13. Strnpheodonta sp. 
J.!. Leptocoelia .flabellites, Conrad. 
J.!. Spiri(e1· riigicostus, Hall. 
15. " cf. S. ai·eno.ms, Conrad. 
16. " cyclopterus, Hall. 
17. " Nictavensis (?) D,iwson. 
18. Pterinea te.-i.;tilis var. 
19. Cypricardinia sublamellosa, Hall. 
20. Tentaculites sp. cf. 1'. elongatus, Hall. 

His noticeable that the fossils are mostly brachiopods and include no 
trilobites, though corals and crinoid stems are not uncommon. 

The horizon indicated by the above fauna is that of a transition Ge<?log-ical 
. S f l . l d 'd d L D . horizon. series. ome o t 10 species 1ave a eci e ower evonian or 

Oriskany aspect, whilst others appear to belong to a some
what lower horizon. The presence of such forms as Leptocoelia 
jlribellites, Spirifera arenosa, S. Nictavensis, Stropheodonta, etc., point 
to the Lower Devonian age of the fauna, whilst upon the whole, the 
bulk of the collection has considerable affinity to rocks of Silurian 
age. 

Jn ascending the main stream of Bear River from the Forks, at the 
head of tide, the rocks are fairly exposed in the bed of the stream 
and in the adjacent hills for about two miles, and for a little more than 
half this distance they are fossiliferous. The fossils, however, gradu-

8~ 
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ally become less abundant at the same time that the beds become more 
<trenaceous, the <tpproach to the granite being at the same time indi
cated by the development of a gneissic aspect in the coaraer beds, and 
the spotting of the finer ones with incipient crystab. The bst •fossils 
seen were at a distance of 1450 paces south of the uppermost bridge, at 
the milk :Finally, at the head of the section, are finely hi,minated gneiss
oid sandstones which directly abut against the granite, just below a 
series of falls. These qmi,rtzites are remarkahle for the extremely fine 
layers of which they are composed, and not so less for the wonderfully 
complicated contortions into which they have been thrown, but neither 
in these respects nor in others do they bear any resern b!ance to the mas-

.Jefferson road sive quartzites of the C<tmbrian system, and they doubtless represent 
the base of the Devonian. In thb connection, it may be added that 
reef:; of quartzite are exposed to \'iew about two miles north-east
ward of those last noticed, viz. : on the .Jefferson road connecting the 
Hessian line with the Negro line road, and a little south of the 
Middle~ex road. These, howe,·er, are probably a little higher in the 
series, being evidently the westward extension of those al ready d Pscribed 
on the Potter road, exhibiting, like the latter, the peculiar pale-pink 
tint and brightly polished glaciated surfaces so conspicuous in Ingles 
ville, or, indeed, wherever this particular set of beds is exposed to view. 
This comparison is n.lso confirmed by their fossiliferous charncter, layers 

Fossils. 

in the otherwise massive rock containing shells in considerable num
bers. The fossils found here are similar to those of the Potter road. 

In this connection the following li~t of species, as determined by 
Dr. Ami, etc., obtained from the drift along the :Middlesex road, is 
not without interest. 

1. Pleurodictyum problematicum, Goldfuss. 

2. Fcivosites sp. Small branching species allied to F. polymorpha. 
3. Fenestella sp. Showing both the celluliferous and poriferous 

side , but preserved as impressions of both. 
4. StrophPodonta sp. 
5. Leptcena rhomboidcilis, (Wilckens.) 
6. Orthis, of the type of 0 . Livia, Billings, evidently a Rhipidomella 

and allied forms. 

7. Renssellceria sp., cf. R. ovulmn or R. Cayiiga, probably a new 
species. 

8. Atrypa (1) sp., cf. A. hystri.c. Too imperfect for determination. 
9. Spirifer sp. several species with smooth fold and sinus, with 

rugose costa-, regularly and evenly disposed. 
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10. Pterinea sp., cf. P. textilis. 
11. Orinoidal columns il.nd rings, apparently belonging to two dis

tinct genera and species. 

The horizon indicated is Lower Devonian. 

It has already been stated, in the sections of this report relating to ~eparation of 

the Cambrian rocks of Dirrby county that the line of separation be- Cambr.ian and 
o ' Denm1an. 

tween the latter and Ea-Devonian strnta has not been definitely made 
out. The uncertainty as to identity of the two groups begins to be 
felt in the lower part of the Bear River section. 

In descending the estu:try from the head of tide, the rocks con
tinue to be mosLly slates, not obviously different from those of the 
village, but in which fossils become gradually less abundant, until, at 
a distance of th1ee-fourths of a mile from the upper bridge, they fail 
altogether. At abnut this point also the strata change their character, 
the slates being replaced by heavy beds of quartzite, while both have 
a southerly dip-(S. 20° E. < 80 ' ). They t.herefore probably represent 
the northern side d a syncline of ·which the southern side is repre- Bear l:il'er 

sented on the east branch and on the Negro line road, while the axis syndine. 

of the syncline would be not far south of the forks of Bear River. The 
quartzites here exposed have, it is true, no great thickness, but this 
may he the result of faulting, the beds which occupy the remainder of 
the distanc.;e to the rnil wa.y bridge affording abundant evidence of the 
dislocations to which they have been subjected. Alternations of slates 
and quartzites occupy the whole interval of nearly a mile, but these 
at·e in place,; so abruptly folded as to look like the teeth of a gigantic 
saw. The slates are d11.rk-gray to black in colour, :>ometimes showing 
a banded or ribboned aspect, while the sandstone or quartzites are 
laminated, in sorue beds acquiring by the action of the water a red
dish-brown tint, and in others becoming ochreous aud buff-coloured. 
The last bed,, seen above the railway bridge n,re r1uartzites. 

To the nortlt of the bridge, in the railway cutting between the latter Bear Hiver 

and the ~l:ition, on the west side of the river, the influence of intrusive station. 

diorites is well exhibited . These latter, which chie11y occupy the 
ea;,tPl'll end of the cutting, are slightly :tmygdaloidal, but shade 
into light-grny sandstones which are associated with black iron-stained 
sbtes. Not less than fourteen small folds ma.y be counted upon one 
side of the cutting, the prevailing dip, however, being south-easterly-
K o fossils have been seen, though the beds bear much resemblanc.;e to 
tho,.:;r> which, near Bear ltiver village, are so highly charged with 
organic remain~. 
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Section near The imbjoined section of the railway cut ting has been made by Mr. 
Bear Ri1·er Prest ._ 
!itati011. • " f I !\' • 

Diorite•. 

2 4 -1 1 4 1 1 
I. Diorite. :{. Fanlts. 
2. Black slatt• with 12 or 13 folds. 4. (;;rny arenacrous slate. 

The diorite of the above section is apparently an arm, nearly 1 OOO 
feet wide, of a more considerable mass of such rock form ing the core of 
the high hills on the west side of Bear River, whence it has been 
traced westward , through the hills south of the Grand J oggin~, * to 
Lee or Bingay Brook, two miles south-west of the railway bridge. It 
here becomes slightly vesicular and more nearly resembles the trap of 
North Mountai n, than a true diorite. On Lee Brook it is cut hy 
a large quartz veins. 

Before passing Lo the fur ther description of the west ~ ide of the 
ri1·er, it is necessary here to m<1ke brief reference to the sections afford
ed by some of the smaller streams which, between .Jfoose :ind Be:ir 
rivers flow northerly to t he Ann:ipolis Basin. Of these Deep Creek, 
nearly midway between the two river8 las t-1mmed, is the most impor
t.ant. 

Deep Cr!'~k . Just below the crossing of this brook by the high way connecting the 
towns of Digby and Annapolis is a series of becl, quite unlike anything 
ordinarily found elsewhere in the Bear Rive1· b<tsin, but which forci bly 
recalls some of the rocks seen in the northern portion of the Nictaux 
section, a,nd especiaily on Torbrook River. They consist of bright 
red slates, which ure rather soft and somewhat ribboned, dipping 

Hed sbte,, regularly N. 10° \V. < 80°. At two points only have trata resembl
ing these been seen in the area under review, viz. : at the mouth of 
i\loose River, north of the railway bridge, and at the mouth of Smith 
CoYe, in a similar relation to t he railway. At the first-numed locality, 
however, the l'ed beds alternate with green and black slates exhibiting 
great irregularity of dip, while at Smiths Cove the deep brown-red 
colour seems to be largely a surface one, and alternates with narrnw 
bands of light and dark bluish-gray and greenish-gray colours, the dip 

*The localities known as the (j rand an<l Little .Joggin~, referred to in thisreport , are 
indentations of the coast-line on ~he south side of Annapolis Ba~in, and should not be 
<;nnfound~d with the better known .foggins at the head of the B"'Y of Fundy. 
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here being northward at an angle of i5°. It will be not,iced that the 
three lociditie. are on the same general line, and the beds referred to 
doubtless occupy about the same horizon, which, if they are the 
equivalents of the Torbrook beds, would be near the base of the Eo_ 
Devonian. If this latter comparison is correct, it would also go far to 
establish a ~imilar n,ge for n,Jl the rocks of Bear River and those of 
a somewhat extensive tract to the westward as well as to the eastward 
of the latter. At none of the points referred to, howeYer, though 
the beds are but little metamorphosed, have we been able, after 
prolonged search, to find any fossils. 

To the south of the post-road, <tt Deep Creek, there are no exposures 
for a quarter of a mile, but beyond this distance they are of frequent 
occurrence for a further distance of three-quarters of a mile, or to 
where the creek is crossed by the 'Valdeck road. The first rocks met Deep ( reek 

with in ascending the brook are rather dark-coloured slates, exhibiting 
a succession of low folds, but farther up these become conspicuously 
marked by narrow alternate bands of lighter and darker colour, the 
former being also of coarser texture and from one-quarter to one-half 
an inch in thickness. Thin beds of quartzite also occur, the dip 
throughout being northerly, usually at high angles, but sometime8 as 
low as 20°. The last beds seen at the crossing of the \Valdeck ran.cl, 
were black slrtte!'!. At several points the rocks are intersected by and 
mcire or less ;dtered by diorite dykes. 

A quarter of a mile east of Deep Creek station, another small brook, 
known as Purdy Brook, shows ;i,nother section parallel to the abo,·e .Purely 

and with essentially similar features, the rocks being slates with in- Brook. 

eluded beds of sandstone. The slates are mostly gray, but often sur
face-stained with red, or sometimes red throughout, giving them n, 

conspicuously banded or ribboned appearance, and in this, as in 

0 ther respects, bearing much resemblance to the beds seen in 
the lower part of the Nictn,ux Valley, below the falls. The sftncl
stones, on the other hand, are hard and masRive, of a bluish colour 
within, but weathering deeply with an ochreous-brown surface. 
The dip of the beds, as on Deep Creek, is northward (N. 10' W. < 70°). 
Tn the lower p;i,rt of the stream the slates include many purplish beds, 
not unlike those of the Cambrian system, but these become less frequent 
as the stream is ascended. 

till another section, parallel to the above but on the other side of 
Deep Creek, is afforded by Ditman Brook, but the only noticeable 
feature is the occurrence of diorite dykes, carrying veins of asbestus. 
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V>' e have now to consider the area lying to the westward of Bear 
River, in the county of Digby. 

In tracing the fossiliferous belt from Bear River village westward, 
exposures resembling those already noted at the head of tide on 

West Drnnch Bear River inlet are seen on several of the streams which are tribu-
of B~ur River. ' 

Ji ossils. 

Granite. 

rneertainty 
a' to age. 

tary to the latter. Thus, on the west branch, above Bear River forks, 
and about a quarter of a mile west of the fossiliferous beds on the 
East Branch, is a dark seamy and crumbling fossiliferous rock, well 
Stratified, with slaty and arenaceous layers, and dipping N. 70° W. < 
85 . Two hundred yards farther up the same stream, are grayish-blue 
slacy rocks, with siwilar brown, crumbling, fossiliferous layers, and 
with the same dip. Also, on another brook, half a mile or more north
west of the last (a brook which empties into the main river half a 
mile above the. centre of the village), similar beds again occur, and, 
be~ides brachiopods, contain corals and crinoids, the latter sometimes 
three-fourths of an inch in diameter. Farther up, on this brook, the 
the dark slates and friable brown sandstones gradually change to finely 
laminated, wavy, light-gray and bluish-gray sandstones and arenaceous 
slates. These beds, except in being less contorted, resemble those in 
the upper part of the vVest Branch, while, unlike the latter, but like 
tho5e of the Jefferson road, they are abundantly fossiliferous. On the 
same brook, one-eighth of a mile below the road from ?1-Iorgantown to 
the Weymouth road, and aLout one mile and three-quarters from Bear 
River village, are light-blue slates with thin Sflams of gray sandstone, 
the former Leing to the latter in the proportion of six or seven to one. 
A few rusty-brown seams contain fossils. These rocks exactly resemble 
those of the upper part of the West Branch, and, as upon the latter, 
begin to show metamorphism as the granite is approached. Fossils are 
sometimes found in the most crystalline parts of the sandstone or 
quartzite. The fossiliferous beds are finally cut off by the granite about 
a mile west of the road mentioned above, or three miles and a quarter 
from Bear River village. Near the granite the blue slates which 
underlie the fossil beds seem to have been converted into finely stratified 
gneiss. Boulders of similar gneissoid material, finely laminated, large 
and angular, are profusely scattered over the country to the south of 
the ::\1organtown and vVeymouth roads for several miles, and no rocks 
not metamorphosed are seen in this direction. Where seen in situ, 
the dip is southerly (S. 5° E. < 8'1°). 

While the undoubted Siluro-Devonian rocks are thus clearly traceable 
westerly from their exposures at and above Bear River village until 
cut off on their strike by the granites in the vicinity of the vVeymouth 
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road, the same uncertainty as to the age of the rocks in the tract 
intervening between tliis road and the foot of Annapolis Basin exists, 
as in the corresponding tract east of Bear 1-tiver. This much, however, 
appears to be certain, that whatever the age of the beds described 
above as occurring above the lower part of Bear River, on Deep Creek 
and Purdys Brook, the same age must be ass igned to the tract interven
ing between the same part of Bear River and the inlet of the Grand 
J oggins, south of the town of Digby; for among the beds disclosed upon 
the various streams which flow northward from this elevated tract into 
Smith Cove and the Grand Joggins respectively, are some as to the 
identity of which with those of the streams first enumerated there 
cannot be any doubt. 

On Hoach Brook (or Poole Brook) which run~ into Smith Cove, Roach Brook 

the rocks exposed are light- and dark-gray and bluish-black slates, with 
hands of blue sandstone. These latter are con::.picuously buff.weather-

ing, the bands being from three inches to a foot and a half in thick-
ne:;s and standing out above the softer slates. They thus become a 
very noticeable feature in the rocks of this vicinity, at the same time 
that they recall the similar beds observed on Deep Creek and else-
where east of Beae River. Their dip variE)s from N. 40° \V. to N. 55° 
W. and the inclination from 78° to vertical. The upper part of 
this brook is crossed by a dyke of diorite which appears to 
be an extension of a large mass of such rock forming the core 
of the hills overlooking Bear River Inlet, and has been traced 
in a westerly direction as far as Hollinghead Brook, to be presently 
noticed. About the lower part of Roach Brook the dark slates are, as 
usu;;,l, in numerous short folds, dipping steeply to the eastward, the 
folds themselves being inclined in the same direction at an angle of 
from 70° to 80°. The slates are often stained and sometimes permeated 
for some distance with reel, buff and green colouring matter, this not 
being distributed usually in lines corresponding to the bedding, but in 
patche:;. '\Vhere these <'olours are present the slates are softer and 
app<trently more argillaceous then elsewhere. In these respects t.lrny 
recall the green and red slates noticed aboYe as found on the shore 
of the basin at the mouth of Bear Hiver, but perhaps bear equal 
resemblance to certain soft, coloured slates, described in connection with 
the Cambrian system as occurring on the coast south of Cn,pe St. 
i\Iary. 

The soft red shales found to the north of the railway bridge at 
Smith Cove have already Leen referred to. 
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About a mile and a half west of Smith Cove, as measured along the 
highway, is the mouth of the Grand J oggins, the western side of which 
inlet has been described on an earlier page of this report as consisting 
of a series of black pyritous slates, supposed to be the upper member of 
the Cambrian system. On the southern side of the same indentation, 
not far from its mouth, it receives the waters of Hollinghead Brook, 
on which may be seen the following succession of beds, in ascending 
order:-

1. Black slates, one and one-third mile. Dip N. 55 IV. < 65°. 
2. Gray and bluish-gray sandstones. Dip N. ±0° W. < 60 . 
3. Black slates, 500 feet. Dip N. 30° W. < 60°. 
4. Bed of light-gray sandstones. Dip N. 30 W. < 60°. 
5. Black slates, about 1000 feet. Dip N. 30 W. < 60°. 
6. Stripecl slates, bluish, light- and dark-gray. Dip N. 30° W. < 

65°, 45°. 
7. Black slates, one and one-third mile. Dip N. 35° \V. < 45°, 30°. 
8. Striped bluish-gray and light- ~Lnd dark-gray slates. 

The last-named striped sl:;,tes have a prevailing south-east dip, and 
wioh some wave-like undulations mark the centre of a syncline, on the 

~triped Hla teH. other side of which the beds are reversed for about half a mile, the 
whole basin beirig at the same time inclined in the direction of Bear 
River. The dip on the south-east side of the syncline is in places aimost 
perpendicular. 

About a furlong south-ea~t of the above syncline, is a dyke of 
diorite nearly 100 feet wide, being the westward extension of that 
already noticed on Roach Brook. It protrudes through the almo~t 

'Diorit"'· perpendicular slates, and forms fL succession of falls over fifty feet in 
height. South-east of the dyke the slates maintain for a time their 
vertical dip, then inclining northward at an angle of from 50° to 70°. 
A little over a furlong south-east of the dyke is the apex of a minor 
fold, the dip being N. 30° \V. < 65 ' . Still further south-east the 
country becomes covered with drift in which boulders of granite and 
diorite predominate. 

Difficulti.-s of From the above observations it will appear that the line of separation 
'ep:imtion. between the Siluro-Devonian and supposed Cambrian rocks hfLs 

not yet been definitely ascertained. On the one hand there would 
seem to be little doubG that to the latter system must be assigned all 
the rocks to the south and south-west of Digby town as far as the 
Grand J oggins and the head of Bingay Brook ; this belief 
being based on the similarity of the succession no less than on the 
minute details of these beds as compared with the supposed Cam-
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brian rocks of Queens and Lunenburg counties; while on the other 
hand, where the beds are fossiliferous, definite proof as to the occurence 
of more recent rocks is at hand. Between these two, however, is a con-
siderable area in which, along with an entire absence, so far as known, 
of any fossils, the rocks, consisting chiefly of slates, wiLh some sandstone 
beds, are of such a character as migh t allow of their being referred to 
either of these systems. When, further, metamorphism comes in to ob-
scure any distinctive differences which otherwise exist, the task of separa 
tion becomes a most difficult if not a hopeltss one. For the pre~ent, a~ <L 

provisional arrangement, the line of the Grand J oggins and Bin.[,ay Provisional 
Brook may be accepted as best according with t.he ob,;ened facts; b11 t bonndary. 
shou ld it hereafter turn out that the beds in the hills sou th of the 
latter are to be assigned to the Cambrian system, a like conclusion 
must follow as regards a large section lying on the south side of the 
Annapolis Basin, and either side of the est.uary of Bcnr River. 

Mistake Settlement.-It remains to not ice one other locality or basin 
of fos~iliferous rocks, of prc~umably Silurian age, viz., that of 
Mistake settlement, this being about nine miles west of the Bear 
River basin, from which it is separated by a northward spur of grani~v ',tistah 

in the settlement of North Range. ~<·ttlern~nt. 

A good locality fo r the study of these rocks is the farm of Benj. 
Sabean, one mile and a qu;i,rter south of ~outh Range. They consist of 
a mixture of slate and sand~tone, and are similar in every way to those 
preYiously described as occuring on the West Branch of Bear Ri.ver, 
and like them hold crurn bling seams carrying numerous bui poorly 
preserved fossils. Among these Orthis oblata may be mentioned as 
espe(;ially common, but with this are Spiriferi, strophomenoid sheils, :Fo•sik 
crinnidal joints and corals resembling Farosites. 

lt is remarkable that these beds should be almost exactly upon the 
line of strike of thorn of Bear River, notwit hstanding the interven ing 
tongue of granite, and that their attitude as we:t as their characters 
should be so nearly id entical. It would seem as though the granit.e 
had simply melted its way across the course of the Devonian beds, in 
the manner referred to in the description of the Nictaux-Clements
port basin by Sir J. Wm. Dawson, or that these had thernselns 
been in part con ,-ertecl into granite. It would also a.ppear further, as Relations to 

long since maintained by the author la,;t-namecl, that the granites a i·e gmnik 

of intrnsive or aqueo-igneous origin, and that the period of thLir 
intrusion was during Lhe latter portion or at the close of the De,·onian 
(l.ge. 
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In attempting to fix the limits of the Mistake settlement basin, the 
same difficulty is met with as in thaL of Bear H.iver. Exposures are 
few and of those which do occur it cannot always be said that they 
are not Cambrian rather than Devonian. From what has already 
been said, however, regarding t,he Cambrian rocks in the Sissiboo 
section and on the Mistake H,iver, as well as from the comp<tratively 
small area over which fossiliferous boulders are found, it is probahle 
that the belt is of no great extent. 

TRIASSIC(?) ROCKS OF DIGBY AND ANNAPOLIS COUN'lIES. 

In the earlier portion of this report, as well as in other publications 
referring to the same region, reference has been fre11uently made to 
the rocks which re8pectively underlie the Annapolis valley, with its 
natural extension in St. Marys Bay, and the long but interrupted 
ridge forming the :~forth :Mountain of Annapolis county, Digby Neck, 
J_,ong and Briar islands. It ha8 been usual, also, to regard the rocks of 
the valley, consisting mostly of coarse sediments of a red colour, as being 
of Triassic age, while those of the mountainous ridge separat
ing the latter from the Bay of Pundy have been regarded as of more, 
recent origin, though 'ltill referable to the same division of the 
geological scale. I have now to show that, while these references may 
in part be true, there are also, among the red sediments of the valley, 
deposits of wide distribution, which if not po8iti vely more recent than 
the traps of the North J\'[ountain can at lea~t not antedate them, 
tho~gh possibly of conlemporaneous origin. 

It will be convenient to consider the sedimentary formations first . 

FRAG~!E~TAL ROCKS. 

RP.d SnndstonP.s oj St .. Jiarys Boy.-By far the best exposures of the 
reJ sandstones heretofore regarded as of Triassic age to be found within 
the area under review, occur not far from the head of St. Marys Bay, 
a11d about six miles distant from the .. town of Digby. They are in the 
fo1 m of a series of bluffs which, beginning a few rods south of the post
roatl at the so-called "Sea Wall" with a height of only a few feet, 
rapidly rise into such prominence as to make them, both by their 
hei~ht and bright red colour, a conspicuous feature in the landscape· 
The plane of the section is nearly in the line of the dip of the i:Jeds, 
which is to the north or north-north-east at an angle of from 5' to 8' , 
and its total length about half a mile, the precipitous bluffs for much 
of this distance attaining a height of nearly 100 feet and exhibitiog 
many curious illustrations of marine sculpture. Though the prevailing 
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colour is, as stated, a brick-red, it includes both light and dark shades, 
while at intervals are interstratified bands, from half an inch to five 
or six inches in thickness, in which the reel is replaced by ligh~-green 
and gray tints. These green and gray beds are mostly beneRth the 
reddish ones, and from t,his position form the larger part of the ledges 
which, at low water, are seen extending out into St .. M:arys Bay for a 
hundred yards or more. The layers thus exposing their nearly flat 
surfaces, afford some very fine illustrations of fossil ripple marks, as 
they do also of dendritic crystallizations, but the only organic 
rewftins found were a few branching fucoidal sterns and what 
appeared to be the cast of a tree-t.runk se ,·eral feet in length, 
but without definite markings. The lower beds are distinctly more 
a renaceous than the upper, and are made up largely of small quartz F\,ults. 

pebbles and coarse sand, while on the neighbouring beach are larg•· 
boulders of red conglomerate unlike anything in the cliffs, but of which 
the origin is unknown. The dip of the beds referred to above, would 
gradually ca,rry the gray and green bands out of &ight, were it not that 
they are repeatedly brought to the su rface by faults, t he latter havi1,g 
an upthrow on the north side of from one to ten feet. Some of the 
reel layers are very micaceous, and through others run veins of calcite, 
in the forms both of Iceland and of dog-tooth spar. 

To the west of the bluffs at the Sea ·wall described above, similar red 
sandstone beds occur at intervals along t he north side of St. Marys 
Bay as far as the vicinity of Johnston's mine in vVaterford . Along 
this part of the shore they are in much nearer proximity to the trap
pean rocks, forming in fact a narrow fringe at the base of the trappean 
ridge, and dipping towards the traps, but nowhere showing any instance 
of the superposition of the latter, or of any alteration therefrom. 

Compared with the rocks of Blomidon and l\Iinas Basin, the rC' I Comparison 

sandstones of St. Marys Bay differ chiefly in the absence of the gypseou« J3j~,1:riidon. 
layers so conspicuous in the latter. In their texture and consistency, 
however, as well as in their colour, these do not differ markedly from 
the Blomidon beds, and no facts are known which would tend to show 
that they are not the equivalents of the latter. They differ at the 
same time in all these respects from some of the beds to be presently 
noticed. 

• Red Sandstones of Annapolis Basin.-The extent to which the red 
sandstones, etc., occupy the isthmus separating St. Marys Bay from 
Annapolis Basin is not easily determined, the exposures being few 
and the soil indications obscured by the abundant drift from the 
neighbouring trap ranges. They may, however, be seen at several 
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points, as where the post-road crosses a small brook flowin;; into 8t. 
Marys Bay, about three miles from Digby, and again on the slopes of 
the trap range where this is ascended by the ro<td leading from Digby 
to Broad Cove. Their elevation at this point is about the same ::i,s that 
of the higher bluffs near the Sea 'Vall, and the inference is therefore 

Elevation8. justified th:1t all purtions of the isthmus not exceeding 100 feet, were 
covered by the waters in which these sandstones were deposited. As, 
however, the "Racquette Hill," which lies between this point and the 
town of Digby, h<1s an elevation of 175 feet, 11nd the hill in the rear of 
Digby 225 feet, there being in neither case any indication of derivation 
from red sediments, it i~ altogether probable that this high land is 
underlain by Cambrian 5trata, and that any direct connection between 
St. Marys Bay and Annapolis Basin in Triassic times, if existing at 
all, was narrow and shallow. 

The first exposures of rocks more recent than Lhose of Paheozoic age 
found on the shores of Annapolis Basin are those reYealed along the 

Digby. shore in the town of Digby. In the more northerly portion of the 
town these may be well seen on the bottom and sides of the bay com
monly known a~ "the P"acquette." They pres:-nt here considerable 
diversity both of attitude and character, for while most of the beds, 
con~isting of reddish-gray sandstones, are not less firm than those of 
St. 1\Iarys Bay, others are quite soft and incoherent. The dip at the 
same t.ime varies within a few rods from :r. 20 E. < 30° to N. < 10°, 
with some appearances of unconformity. Other and still more inter
esting beds occur just below the railway in the mure southerly part 
of the to"·n, the most noticeable feature being the inclosure between 
the compact reddish-gray sandstone beds, of irregular layers of 

Trap con- pebbles, among which, in addition to a few of granite and qmirtzite, 
glomerates. are many which cannot 7Jossibly be distingnished f1'0m the trap of the 

1forth Jfountain. One of these coarser beds is nearly five feet in 
thickness, the trappean blocks imbedded in it being from a few inches 
to a foot or more in length, but is continuous for a few yards only, 
gradually passing into the sandstones, which at the same time exhibit 
much false bedding. It seems hardly possible to avoid the inference 
that these strata are more recent than the traps which form so large 
a proportion of their inclosed pebbles . 

• 
:F'acts very similar to the above may again be seen on the opposite 

Granville. or northern shore of Annapolis Basin in lower Granville. In passing 
along this shore in the direction of Digby Gut, the first rocks met with, 
forming a series of low bluffs, are bright red sandstones, with which in 
places are associated wry soft red shales. Similar beds arc exposed for 
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about half a mile, or to within a short distance of the base of the high 
trappean hill, which, denuded by a landslide, marks the southern 
entrance of Digby Gut. About here the beds become more pebbly, 
and while as a whole nearly horizontal, show tm abundance of false 
bedding. Still farther north, but at a distance of only a few yards, 
the bedti become very coarse, of a chocolate-brown colour mottled with 
light-gray, and at the same time soft and clayey, while imbedded in 
them a re numerous blocks and some large fragmentary columns of 
tlw readily recognized North l\lountain trap. One such columnar block 
has indeed been left by erosion projecting fully two feet from the face Trap con
of the bluff of which it forms a part. These coarse beds are exposed glomerates. 

for a short distance only, but beyond them the finer beds extend for 
sorne little distance, becoming at the same time harder, of a purplish 
colour and somewhat vesicular. Finally, these terminate abruptly 
along what appears to be a vertical line of fault, beyond "hich a small 
interval, occupieJ by loose blocks of trnp, sevarates them from the main 
body of this rock. 

Tt is of course barely possible that these trap-conglomen1tes, which 
form the uppermost beds of the section here exhibited, may be of 
Pleistocene origin; but apart from the fact that between them and 
the regularly bedded sandstones below, which can hardly be l:'leisto_ 
cene, there is no clear line of separation, their similarity to the con
glomerates above describe<l upon the Digby shore point strongly to the Age. 

view that, while newer than the traps, they long antedate the last
named epoch. Other facts pointing in the same direction remain to 
be noticed. 

The next beds to be referred to in this connection are found on the 
southern side of Annapolis Basin, near the foot of one or more of 
the streams emptying into the latter. One of these is Deep Creek, Deep OrePk. 

midway between l\1oose a,n<l Bear rivers, wherein, near the mouth, or 
jwit below the high-road, is exposed a ~eries of bright red slates, dip-
ping at a high angle and supposed to be of Devonia11 age. Directly 
overlying the latter, however, is another series of reddish beds, 
evidently of much later origin. Of these the most noticeable feature 
iH their soft and unctuous character, they seeming to consist indeed of 
a paete which is hardly firmer than a bed of ordinary clay, but which, 
by its irregularly mottled colour, its sandy texture, and the inclined 
position of its beds, differs wholly from any of the ordinary Pleistocene 
beds of the region. Like the red slatPs on which they rest, these beds 
dip northerly, but while the inclination of the older set is 80°, these 
have a dip of only 20°. Beyond the facLs stated no d irect due to 
their age is afforded. 
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Red sandstones of Annapolis Yalley. - Of the sediments underlying 
the Annapolis Valley, as distinct from Annapolis Basin, we are in 
position to say but little, it being for the most part outside the limits 
of the region to which t his report relates. A few observations, how
ever, made incidentally, are of interest as related to those already 
noticed. 

The first locality requiring mention is that locally known as "Hell's 
Kitchen," a gulch on the south side of the ::-forth .:.\fountain, not far 
from Bridgetown. Here are red and gray sandstones expo~ed ou the 
mountain side at least 3;')0 feet, probably -100 feet, above the river 
level. The upper beds, a,s described by Mr. Prest, are greenish-gray, 
and these overlie red beds. Here again the Yery fine-grained, almost 
soapy, character of the bed~ seen on Deep Creek reappears, the red 
rocks being so soft as to be readily cut with a knife, while inter
stratified with them are bluish-green layers, from a quarter of an 
inch to one inch in thickness, which are simibrly unctuous. Compared 
with the beds of Rossway, a,t the head of St. 1Iarys Bay, they differ 
in having the greeni'h beds above instead of below the red beds, as 
well as in being of much fine r texture; but the upper greenish-grny 
beds correspond fairly well with the lower greenish-gray beds at Ro~s
way. The beds '1t this point are perfectly horizontal, and in this 
position form a junction with the trap, veins of iron ore being seen, 
near the latter, to penetrate the slightly altered soft red sancl~tone. 

A second locality is Lawrencetown. Here, at the eastern end of the 
village, a cutting for the passage of the railway shows a series of 
horizontal sandstones, which, both in their colour, (red mottled with 
paler blotches,) a,nd in their soft and unctuous character, nearly 
resemble the beds already noticed. 

Finally, in Kentvill e, just below t.he mill on Black River, the gray 
and red 5lates which there represent the Devonian system, are, like 
the similar red slates at Deep Creek, unconforrr.ably overlain by 
a second set of beds, strongly contrasted with the latter. These 
newer bed~ are mostly of a bright reel colour, but alternate with layers 
which are pale-gray or white, both being so soft as to crumble between 
the fingers. They almost exactly resemble the beds of Lawrencetown 
and Deep Creek, while they lack the firmness of the beds both of :Minas 
Basin and St. :Marys Bay. Their attitude is nearly hori zontal and 
their exposed thickness about thirty or forty feet. 

It only remains to notice t he observation of Dr. Ells as to the occur
rence at Scott Bay, near Blomidon, of green sandy shales and sand-



BAILEY, J TRIASSIC ROCKS. 129 M 

stone, with limestone, resting upon the traps, and therefore of more 
recent origin.* 

Reviewing all the fa -:: ts above set forth, i t is reasonable to believe Review. 

that a large part of the reddish sediments underlying the Annapolis 
Valley, and which it has been customary to regard as older than the 
traps of the North Mountain, are newer than the latter, though no 
data are at present available whereby their exact age can be determin-
ed. The supposition that the beds at Digby containing blocks of trap 
are of the nature of agglomerates and contemporaneous with the traps, 
is opposed by the fact that with the trappean fragm ents are others of 
granite and quartzite which are well rounded. 

TRAPS A~D ASSOCIA'rED ROCKS. 

The general features of the trappean rocks which intervene between 
the Annapolis Valley and the Bay of Fundy, with their extension 
westward in Digby Neck, Long and Brier islands, have been the sub- Traps. 

ject of frequent description by earlier writers, among whom in particu-
lar may be mentioned Dr. A. Gesner (1836) and Sir J. Wm. Dawson 
(1868 and 1878). It is only recently, however, that the rocks have 
been subjected to close petrographical examination. 

Regarded macroscopically, the most abundant and characteristic 
rock of the range is a compact crystalline admixture of augite and 
felspar, of a dark greenish-gray tint and a granular texture, but very Nl:a.croscop 

hard, without stratification and with a tendency, which is sometimes character. 

very marked, to exhibit a jointed or columnar structure. On flat or 
slightly inclined surfaces, the divisional planes which produce this 
structure often give to thPse surfaces the aspect of a tesselated paTe-
ment; while in vertical bluffs or when exposed to the wearing action 
of the sea, they determine scenic effects resembling, though on a much 
smaller scale, those of the Palisades of the Hudson or of the Giants 
Causeway. The same joint-planes are also frequently marked by the 
presence of minute quartzose veins, while across the whole mass run 
much more considerable veins of a like nature, but more variable in 
coloration, producing agates and jaspers often beautifully clouded and 
banded. With these, at a number of points, are veins wholly or in 
part composed of magnetite or of octahedral hrematite (martite) prob-
ably a pseudomorph of magnetite. 

----------
*Notes on Recent Sedimentary Formations on the Bay of Fundy Coast. Trans. 

Nova Scotia Institute of Science. Ser. 2, vol. I., p. ·H6. 
9 
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While massive and more or less columnar beds predominate, they 
are frequently associated with less compact beds which are ashy, 
scoriaceous or amygdaloidal. These latter, especially when Yiewed 
from a distance, show a much more distinctly bedded arrangement, 
and are disposed in parallel sheets which are sometimes horizontal, but 
more commonly dip seaward at a moderate angle. These latter beds 
also ,·ary much in colour, exhibiting various shades of gray, green, red 
and purple, the amygdules being commonly white and consisting of 
zeolites, often with thin incrustations of green chloritic mattf'r. In
stead of quartzose veins, these beds usually contain veins of a zeolitic 
nature, thompsonite being one of the most common minerals, but 
asRociated sometimes with stilbite or analcite. The occurrence of soft 
and easily decomposable substances like these, helps greatly in the 
disintegration of the rocks containing them, which are rarely found 
exhibiting the prominence that marks their harder and more massive 
associates. 

In both the hard and the soft rocks, indications of copper, in the 
form of green stainings, are not uncommon, while in places minute 
grains or in some instances strings of native copper are met with. 

The petrographical description of these rocks to which reference has 
been made, is contained in a paper by Mr. F. V. Marsters.* His remarks 
refer particularly to those found to the eastward of Digby Gut, but 
doubtless apply equally to those occurring to the west of this channel, 
and are as follows :-

Microscopic "Under the microscope the rock proves to be composed chiefly of 
character. plagi.oclase, with generally irregular and scattered masses of augite, 

magnetite, sometimes showing perfect octahedral forms, but in the 
main massive, and a brownish mineral probably resulting from the 
decomposition of the augite. The plagioclase, which presents little 
evidence of decomposition, consists of lath-shaped crystals exhibiting 
very good crystallographic terminations. They are almo5t universally 
twinned, but seldom exhibit marked zonal structure. These sections 
approaching the zone of the axis of symmetry show a decided fractur
ing as if subjected to great pressure or some mechanical disturbance 
subsequent to the completion of their crystalline form. It makes up 
the most prominent component of the rock. Augite exhibits irregular 
small masses, with brightly polarizing centres and muddy dark brown 
peripheries. The brownish product, which is of secondary origin, 
extends along the cracks so universally present in augite, presenting a 

*Triassic Traps of Nova Scotia, American Geologist, March, 18()0. 
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net-like appearance. Whenever a crystal occurred sufficiently fresh 
and regular in form for orientation, it proved to be twinned on the 
orthopinacoid. Magnetite occurs for the greater part in irregular 
aggregates which may be of secondary origin, but not presenting a 
titaniferous aspect. The perfoct octahedra are undoubtedly primary 
and were probably the first to form during the cooling of the fused 
mass. Compared with sections of Triassic traps from Kew Jersey, I 
find a marked resemblance both as regards the optical characteristics 
of the individual minerals and the relative quantities of each com
ponent." 

The specific gravity of the more con1pact columnar trap is given as 
2·93. 

Among the localities in which the peculiar features of this group of 
rocks may be most conveniently studied, may be enumerated the shores 
of Digby Gut, Broad Cove, Sandy Cove and the Petite Passage. 

The eastern side of Digby Gut, about the entrance, shows well both Digby Gut, 

the more solid and columnar traps and the softer bedded amygdaloids. east side. 

The cliffs are from 60 to 100 feet high, and show from fhe to seven 
layers or beds, the lower mostly gray or purple and vesicular, while 
the upper are dark-gray, compact and ashy. In places the beds are 
nearly horizontal, but in general they h!tve a distinct northward or sea-
ward dip of 5° to 10°. The amygdaloids have numerous veins of thomp-
sonite, or show surfaces over which incrustations of thi~ mineral are 
spread in circular radiating sheafs. Analcite and native copper have 
also been obtained hem. 

On the western side of the passage the exposures are similar, except Digby Gut, 

that the columnar crystalline trap is more augitic than usual, and west side. 

that this type of rock is here found above as well as be'low the amyg-
daloids, forming the promontory of Cape Prim. Surfaces a yard in 
diameter are here covered with white sheafs of thompsonite crystals, 
a mineral which is also very abundant at Broad Cove. 

At Sandy Cove, the most interesting feature is the occurrence of 
precipitous bluffs, nearly midway between the two bays, and the in- Sandy Cove. 

formation these give in regard to the structure of that portion of t he 
Neck which lies to the westward of this point. As seen from the 
more prominent of these eminences the fact that the whole peninsula 
is composed of successive sheets Ot' lava-flows is rnry clearly seen in 
the curiously serrated outline thereby caused. Each great bed has 
its highest portion to the southward and slopes thence at a gentle 
angle northward until it reaches and is abruptly covered by the next 
succeeding flow, which but repeats these features. 

9! 
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Finally, m and about the Petite Passage, are a.fforded the most 
remarkable illustrations of columnar structure. This is quite con· 
spicuous about the wharfs in the little fishing village of Tiverton, but 
much more striking at Israel Cove, a little below the village, and on 
the south shore of Long Island. Here the cliffs are not only very 
bold and high, but so perfectly jointed and upon so large a scale, as to 
present an extremely rugged ft:ont, the columns or groups of columns, 
isolated by the action of the sea, being left standing in prismatic or 
needle-like projections, often ten or fifteen feet in height. 

While the bedded arrangement referred to above appears to be the 
result of several successive outpourings or overflows of igneous rock, it 
is possible that a part of the peculiar topography indicated may be 
due to repeated down-throws by faulting. No indications of any 
special line of extrusion have been observed, and it is al together pro
bable that the main lines of fracture giving vent to the igneous outflows 
or fissure-eruptions, lay beyond the present line of coast, and nearer 
the centre or axis of the great trough by the sinking of which the 
fractures may have been produced. 

Further remarks upon the iron ores of Digby Neck and their 
associated minerals will be found in the sequel. 

ECONOMIC MINERALS. 

In the course of the preceding pages, references have from time to 
time been incidentally made to the occurrence of minerals of economic 
value in the several regions described. These may now be made the 
subject of more particular consideration. 

The minerals and rocks to be thus noticed include gold and copper, 
in the native state ; oxides of iron, such as magnetite, hrematite, mar
tite, ilmenite and limonite ; metallic sulphides, such as pyrite, arseno
pyrite and molybdenite; tungstate of lime or scheelite; ornamental 
stones, as quartz, amethyst, jasper, garnet, tourmaline, etc.; building 
stones, including granite and slate; brick- and fire-clays ; rocks suitable 
for road construction ; sand, and infusorial earth. 

Gold.-This is, of course, by far the most valuable mineral met with 
in the area under consideration, and the ono around the existence of 
which cluster the most important interests. It is therefore desirable 
that the fullest possible information should be had regarding both the 
extent and the circumstances of its occurrence. 

The fact of the existence of gold in connection with the so-called 
Cambrian coast-belt of Nova Scotia, was made known in Lunenburg 
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and Halifax counties some years prior to its discovery in the south
western counties ; and, though numerou reports and papers relating 
to the above-mentioned counties have appeared, the only one based upon 
observations in the south-western counties known to the writer, is that 
by his a35istant, Mr. W. H. Prest.* The general conditions are, how
ever, very much the same in all these districts, and hence it will be un
necessary here to do more than describe the particular localities in which 
mining operations have been entered upon, and to state such facts and 
conclusions as they may suggest. The following particulars are based 
partly upon the writer's own observations, partly upon information 
courteously afforded by the managers of different properties, and 
partly upon facts contributed by Mr. Prest, whose intimate aud ex
tended practical knowledge of gold mining in Nova Scotia has been of 
the greatest service. 

The following are localities, within the limits of this report, in List of 

which the gold found has been thought sufficient to justify the corn- gold districts. 

rnencement of mining operations and the erection of stamp mills :-

Queens County. 

(1.) Malaga, gold distric t. 
(2.) Whiteburn gold district. 
( 3.) North Brookfield gold district. 
( 4.) Westfield gold district. 

Yarmouth County. 

( l.) Kempt gold district. 
(2.) Carleton gold district. 
(3.) Chegoggin gold district. 

In addition to these, gold has been reported at Fifteen-mile Creek, 
north of Middlefield ; near Mill Village, on the Port Medway ; on 
Broad River, and near Grafton Lake ; all of these being in Queens 
county. Reports have also been made of discoveries in Shelburne, 
Digby and Annapolis counties, but most of these have not as yet been 
fully verified. 

Malaga gold district.-U ntil recently, this has been the most impor- Maia a 

tant of the Queens county gold districts, there being here not less than gold 1istrict. 

five mining properties, on each of which large expendi1,ures have been 
made. These are :-

1. The Parker-Douglas mine, with mill of twenty stamps. 
2. The Caledonia mine, ten stamps. 

*Proc. and Transactions, Nova Scotia, Inst. of Sc. Vol. I. Series 2. 1890-!14. 
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3. The }linneapolis mine. 
4. The }foGinn mine, twenty stamps. 
5. The Ballou mine. 

The first discoveries in this district were made in 1886, one year 
after similar discoYeries in Whiteburne, and were of such a promising 
character that, within a very brief period, what had been a wilderness 
of forest and huge boulders, became the seat of a busy and thriving 
mining community, with a population of over 600 souls. Besides 
residences for the managers, comfortable houses were erected for the 
workmen and their families, a commodious school was provided, stores 
and hotels were opened, and, together with the smoke of chimneys, 
t.he moving of cars on the tramways, and the hum of machinery, every
thing betokened a prosperous future. Such was the condition of affairs 
at the time of our first visit in 1891. Two years afterwards, on the 
occasion of a second visit, a great change bad taken place. The largest 
of the mills previously at work, and the most thoroughly equipped, 
that of the Parker-Douglas Company, had ceased work. But little was 
bemg done at the other mines, though the Ballou Company was 
obtaining some very encouraging returns. The hotel and boarding
house had been burned, and a large part of the population had 
removed elsewhere. What causes were chiefly instrumental in con
tributing to this result, the writer is unprepared to say, but the fact 
that, more recently, work has been resumed at several of the mines 
previously abandoned, including that of the Parker-Douglas Company, 
together with facts to be presently noticed in regard to the Brookfield 
mines, would seem to indicate that other circumstances besides the 
quantity of gold present might have something to do with the result. 

The leads at ~1alaga are all in quartzite with interbedded slates, 
representative of Division I. of the Cambrian system, and forming 
part of an anticlinal dome lying between :Jfalaga and Ponhook lakes. 
There are but few exposures at the surface, and underground plans, if 
made, have not been open to our inspection. 

Whitebiirne.-This district is situated about twelve miles to the 
westward of Malaga, but geologically at about the same horizon in the 

Whiteburne. Cambrian system, i .e., in the quartzite division, not far below where 
the rocks of the lat.ter graduate into greenish arenaceous slates. The 
beds are much better exp03ed than at Malaga, and over the greater 
part of the district dip northerly (N. 10° W. < 40°) with great 
regularity. The leads vary from tive inches to ten inches in widt.h, 
and are said to yield, upon an aver:tge, about $20 to the ton in gold. 
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The first discoveries made here were in 1885, it is said by an Indian, History and 

on the property of the Whiteburne :.\lining Co., when work was begun development. 

in the following year, with the erection of a fiYe-stamp mill. This 
mill was subsequently doubled in capacity and a force of from 50 to 100 
rnen was employed, a shaft being sunk to a depth of 100 feet.. At the 
same t irue se·rnral other companies commenced operations close by, one 
of these being the Queens County Mining Company, with a plant of ten 
stamps, air compressors, etc.; another, the Rossignol :!\fining Company, 
working the so-called Cu ·hing vein, with a mill of ten stamps; and 
finally the Gammon mine, at one time owned by the Parker-Douglas 
Co., and on wl1ich Gammon and others proposed to erect a vViswell 
mill, with revolving rollers instea.cl of stamps . 

. North Brookfield Gold District.-The vicissitudes of gold mmmg, North 

remarked upon in the case of the l\falaga district, find an equally Brookf'eld. 

striking illustration here, but fortunately in the reverse direction, of 
greater returns and an enlarging prospect. 

Our first visit to this neighbourhood was made in the year 1890. Hietory and 

Two mines had then been op1med, both a little to the south of the main develC>pment. 

road through the settlement, and distant about half a mile from each 
other. Of these the first or :Maguire mine was idle, work having been 
stopped from a failure to obtain remunerative returns, while the second, 
known as the Philadelphia mine, was giving employment to about 
forty men and a mill of ten stamps, with, as represented, a good out-
put of. gold. On the occasion of a second visit, made in the summer 
of (1896), this condition was found to be almost reversed. Work 
was indeed still in progress at the Philadelphia mine, but only in a 
small way, while the previously idle site of the Maguire mine had now 
become a scene of bustling activity. Not only had the old mill been 
again brought into action, and the homes of the workmen been re-
occupied, but a far larger mill, to include not only a b11ttery of fifty 
stamps but the necessary plant for a combined amalgamation and 
chlorination process, was in course of rapid erection. About fifty men 
were found to be employed as miners and as many more in various 
occupations connected with the mines. 

The explanation of this gratifying change, so far as the ~Iaguire 

mine is c0ncerned, is of course to be sought in the record of its more Returns of 

recent working~, which, as giYen in the returns of the Mines Offiee, is yield. 

as follows :-
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Rock crushed. Yield of Gold. 
Tons. Ounces. 

1894. 

December. 150 127 

1895. 

January ....................... 375 144 
February.. . . . . . . . . . . . . . . . . . . . . . . 380 128 
March . ... . . . . . . . . . . . . . . . . . . . . . . 390 151 
April... . . . . . . . . . . . . . . . . . . . . . . 300 140 
May............... . . .. . .. . .. .. 318 205 
June.... . ........... . . . . . . . . . . 268 231 
July: ....... .... . ... . .... .. 272 211 
August. . . . . . . . . . . . . . . . . . . . . . . . . 202 183 
September . . . . . . . . . . . . . . . . . . . . . . 364 303 
October . . . . . . . . . . . . . . . . . . . . . . 450 321 
November.... . . . . . . . . . . . . . . . . . . 458 394 
December. . . . . . . . . . . . . . . . 465 561 

1896. 

January . . . . . . . . . . . . . . . . . . . . . . . 390 350 
February. . . . . . . . . . . . . . . . . . . . . 427 424 
March.. . . . . . . . . . . . . . . . . . . . . . . . 425 330 
April . . . . . . . . . . . . . . . . . . . . . . . . 445 352 
May . .. . .. . ....... .. ...... 476 565 
June......... . . . . . . ..... . .... . . 452 385 
July. . . . . . . . . . . . . . . . . . . . . . . . . . . 470 396 
August. . . . . . . . . . . . . . . . . . . . . . . . . 431 376 

Auriferous An interesting circumstance in connection with the development of 
tailing•. these works, is that of the yield afforded by the re-working of the tail

ings of former operations. I am informed that a ton and a half of the 
latter, sent to North Carolina for treatment, yielded $75; and it has 
been in part with a view to subjecting the whole mass of these tailings 
to a similar process that the new works are erected. 

The company working this property is known as the North Brook
field Mining Company, its managers being Messrs. Libby and Maguire. 

The main lead at this mine is a fissure lead , from four inches to 
four feet in width, with a dip about N. 45° E. < 70° to 80°, while the 
rock is partly quartzite and partly a highly chloritic slate, which is 
easily crushed. The main lead is intersected by several "angulars," 
and it is at the junction of these with it that the greatest quantit.Y 
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-0f gold is found. The gold is mostly carried in the sulphides with Nature of 

which the rock is highly charged, the free gold not being more than leads. 

fifty per cent of the whole, if as much. 

The following additional particulars of this mine, based ou obser
vations by Mr. Prest, are reproduced here from the authors prelimin
a.ry report, pubfohed m 1895. (Annual Report, Geol. Surv. 
Canada. Vol. VI.) 

"In the case of the Brookfield leads, it has been further noticed (1) 
that only those bedded leads which dip towards or intersect the cross 
or fissure leads contain gold j (2) that those ueclded leads which dip 
away from or do not intersect the said cross leads do not yield gold ; 
{3) that those bedded leads which do cany gold become more and more 
barren as we recede from the neighbourhood of their junction with the 
cross leads ; ( 4) that those bedded leads which are found in the western 
part of the district, although in the same geological horizon as those inter
secting the cross leads, have thus far proved ban·en, and (5) that those 
bedded leads which intersect the cross leads contain the same metal. 
From these several facts the conclusion is suggested that, in the case . 

. . d Productive-
-Of the Brookfield area at least, the bedded leads have been mmerahze ness of leads. 

from the great fissure or cross leads upon which nearly all the work in 
this vicinity has been done. 

"It may be added that while the bedded leads all dip away from the 
apex of the anticline, the cross leads dip towards it. Thus the bedded 
leads often intersect the cross leads. The former curve with the 
quartzite and slate belts of the dome, but dip away from it at an angle of 
from twelve to thirty degress, according to their position around the 
.anticline. 

"The general course of the anticline at Brookfield is S. 60° W., and 
it seems to be subsidiary to the great :;)1al11ga dome or fold. 

The Philadelphia Company's mine is situated on the south-easterly 
extension of the Maguire vein, and has a dip about N. 40° E. < 80°. 
Its width varies from a few inches to four feet. The gold is reported 
to be irregularly distributed by those having no interest in it; but it 
is certain that rich as well as poor spots occur, and as in the case of Philadelphia 

the Maguire mine it is probable that much gold may yet be recovered ~~o~~::ts 
from the tailings. The workings have reached a depth of over 200 
feet. 

West Caledonia Gold District .-The structure here seems to be that 
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of an oblong fold which flattens out towards the east, and turns into 
a series of undulations south of DeLong settlement. The beds to the 
north and south succeed each other regularly, the gray or greenish-gray 
slate, however, occupying on the north more than the usual amount of 
space. The purple slates are seen about two miles and a quarter south 
of the anticline. The latter sliLtes seem to continue east to McGowan 
Lake on the Port }iedway River, while the greenish-gray slates circle 
around the eastern end of the quartzites in Kempt and meet the north
ern gra.y slates. 

The gold occupies a higher horizon than that of Malaga, but lower 
than that of :~forth Brookfield. Its distribution is extremely irregula!·, 
and success in prospecting, which is all that has been yet attempted, is 
a matter of much uncertainty. Some money has been spent here but 
without success. 

The Westfield Gold .District.-This di~trict is situated about three 
miles north-west from North Brookfield, and not far from the southern. 
extremity of Tupper Lake. It includes, as far as known, but a single 
property, locally called the "J urnbo mine," and known rather for the 
unusual size of the quartz reefs there exposed, and the magnitude of 
the expectations based thereon, than for its actual gold contents. 

The rocks of this vicinity are somewhat higher in the Cambrian 
system than those of the districts previously noticed, consisting chiefly 
of the black slates of Division III., together with some coarser and 
more sandy beds. Through the~P, and coincident with the bedding, 
run reefs of white quartz from twenty to thirty feet in thickness, much 
of the mass being white and vitreous, while other portions are grny 
or stained with oxide of iron. The rock contains both iron and mis
pickel, the latter abundantly, and from these sulphides it is st~ted tha.t 
gold has been obtained to the extent of two pennyweights to the ton, 
with sixteen of silver. For its removal a mill of twenty stamps was 
erected and fully equipped, but to be almost immediately abandoned, 
with the removal of the machinery elsewhere. It is said that not less 
than $30,000 was expended upon the property, while its subsequent 
sale realized only $1,500. It is, however, the opinion of many that 
this mine, like tbat of Brookfield, has a future before it. 

The Kempt Gold District.-( Yarmouth county.) It is an interesting 
confirmation of the reference of the Yarmouth county 10cks to the 
Cambrian system that, like those of the latter age in Halifax, Lunen
burg and Queens c11unties, these should also be auriferous. 
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The horizon of the beds in which the Kempt mine has been opened Kempt. 

is the same as that of the mines at Brookfield, i. e. in greenish aren-
aceous slates overlying the quartzites of Division I. As at Brookfield, 
the veins are chiefly fi ssure veins, crossing the bedding-planes at 
various angles. As far as known, however, they are much less produc-
tive. We were informed by the manager that about $25,000 worth of 
gold had been obtained here, but at a cost considerably greater. At 
the time of our visit, (1896) no work was being done, but it was thought 
that it would be at once resumed. 

The ledges holding the leads were not exposed at the surface, and, 
as far as we could judge, the work of excavation had been largely hap
hc1z11rd. The property includes a good 50 horse-power engine and a 
battery of ten stamps. 

Half a mile south-west from the Kempt mine is the Cowan mine, 
opened in rocks similar to those of the former, nnd with similar 
results. 

Carleton Gold District.-The work carried on here is only explora- Carleton.

tory, and little or no return has yet been realized. A mill of eight 
stamps, worked by a branch of the Tusket River, has been erected at 
Carleton, the rock, which is similar to that of the Cowan and Kempt 
mines, being obtained from beds but little removed. Some good "finds" 
are said to have occurred in the vicinity, but the outlook at present 
can lmrdly be regarded as encouraging. 

It is noticeable that the beds carrying the auriferous leads at the 
several localities above referred to, all occur 011 the northern side of a 
single anticline tra\·ersing a considerable portion of Yarmouth county 
in a south-westerly direction. 

Chegoggin Dist1·ict.-In the description of the coast section north of 
Yarmouth Harbour given in preceding chapters, reference ha<l been 
made to two localities as having been the site of gold mining opera
tions. 

Of these the first is Chego~gin Point, where, in the year 1890, a ChegoggU. _ 

mill of ten stamps was erected for the purpose of crushing quartz from 
a series of large reefs of this rock exposed upon and near the shore-
cliffs. The rocks composing the latter are partly coarse sandstones 
approaching quartzite in character, and partly gray slates, both of 
which exhibit short and sharp corrugations, though with a general 
south-easterly dip of 45°. \\Ti th the above dip, but apparently in in-
ferior position, are micacious, staurolitic and hornblendic rocks, and 
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all are proba.bly the altered equivalents of the green chloritic sand
stones and slates of Division 1 b, the same in which occur the aurifer
ous veins of Brookfield and Kempt. 

One of the masses of quartz exposed at this locality is not less than 
twenty-six paces across, and others occur of scarcely smaller dimen
s10ns . A considerable quantity of this quartz has been remo,·ed and 
crushed, but no reliable data as to its yield could be obtained. At 
the time of our visit in 1892, all work had been abandoned, without 
prospect, so far as we could leam, of its renewal. 

The second locality on this coast is that of the Cream Pots at Cran-
i;{:a~}'.erry berry Head, about five miles north of Chegoggin Point. Here the 

rocks exposed on the shore in high bluffs, are more slaty than at the 
headland last named, but the near association with them of quartzites, 
micacious and hornblendic schists, would seem to indicate that their 
geologica.l position i~ not greatly different. In this case again the 
original find of gold seems to have been sufficient to justify consider
able expenditure in the erection and furnishing of a mill, but with 
the same result as at Chegoggin Point, that of its speedy a.bandon
meut. The works ha.ve been recently reopened (1897) and operations 
renewed, but we have no information as to the results. 

Copper.-In the traps cf the North Mountain, and of Digby Neck, 
it is not a,n unusual thing to find the rock more or less stained by 
small quantit.ies of the carbona.te of copper. These stainings are, no 

Copper of doubt, due to secondary products derived from na.tive copper, of which 
Digby Gut. small grains and irregularly branching strings also occur. The latter 

were observed in some of the amygdaloids which form the bluffs just 

Iron ores. 

east of the entrance of Digby Gut, and it is said that deposits of con
siderable size have been found in this neighbourhood. On Brier Island, 
also, native copper was observed in isolated grains in amygdaloid. But 
in no case have any real veins of this metal, 01· anything which would 
seem to justify expenditure in the search for it, come to ou1· 
notice. 

Iron.-The oxides of this metal found within the region under 
review and constituting ores, are referable to two widely separated 
systems of rocks, and are as strongly contrasted in their nature, mode 
of occurrence and conditions of origin. 

a. Iron ores of the Nictaux-J'orbrook and Clementsport Basins.-In 
connection with the discussion of the geological structure of these 
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basins, in earlier pages of t his report, frequent reference has been 
made to the occurrence therein of extensive deposits of hrematite and 
magnetite, and the view has bflen expre~sed, from the nature of the 
fossils with which at many points they are filled, that they belong to 
the lowest portion of the Devonian system . 

The facto£ the occurrence of such ores has been known for many years, 
and more or less detailed accounts of their nature, composition anrl 
extent, as well as of the attempts ma<le to work them (the earlies t, at 
Clementsport, being in 1831) have been given by various authors. -1· Clementsport 

Accordingly, only such facts will be referred to here as seem to throw 
additional light upon their possible future development. It should be 
added that as the study of the Nictaux-Torbrook basin was undertaken 
chiefly with a view to ascertain what light it might afford in the inves-
tigation of doubtful points in the geology of Digby county, and as 
that study was neither exhaustive nor accompanied by instrumental 
measurements, the observations which follow must be accepted a-; 
only par tial and tentative. 

I n the discussion of the st.ructural relations of the different parts of 
the Nictaux-Torbrook basin, a n attempt has been made to show that this 
structure is that of a broad syncline, or more correctly of two syncline;:, 
which are parallel and overlap. In t his view the principal ore-belts 
are repetitions, more or less complete, of the same sets of bed~, 

successively brought to the su rface by folding. It is certain that these Relations of 

ore-belts stand in such relations to the associated strata that on e ore-belts. 

familiar with the character and succession of the latter may predict, with 
considerable confidence, where these ores are to be found, and that 
with few exceptions their occurrence is strictly in accordance with 
this view. It is also certain that ore-beds of essentially the same char-
acter and thickness persist upon th<'I strike for long distances, though 
from causes which are not always obvious, what is a "shell ore" at one 
point, abounding in organic remains, may be nearly or quite destitute 
of fossils at another; while a n ore which is ordinary h::ematite at one· 
point may at another be more or less magnetic. Such variations do 
indeed occur within a distance of a few yards in what are evidently 

* H aliburton- History of Novn. Scotia, 182!J. 
Genser-R emarks on the Geology and Mineralogy of Nova Scotia, 1836. 
Dawson-Acadian Geology, 1868. 
Harrington- Notes on the Iron ores of Canada, R eport of Progress, Geol. Surv. Can. ,. 

1873- 74. 
Gilpin- Mines of Nov,.. Scotia, 1880. 
Gilpin- Proc. and Transactions, Nova Scotia Institute of Science, vol. IX., part 1, 

1896. 



List of 
ore-depo~its. 

'Tor brook ores. 

142 M NOVA SCOTIA. 

continuous ore-beds-a fact which must be constantly borne in mind in 
any attempt to trace out these beds across the country. In illustra
tion of the wide distribution of these ores, the following list of lots 
upon which they have, according to reliable authority, been found, is 
given:-

LrsT of Farms in the Nictaux-Torbrook Basio, containing deposits of 

iron ore. 

1. i\frs .• T eannette Banks. . . . Meadowvale ........ H ren10.h tP. 
2. David Banks. .. . . . . ,, 
3. Eaton.... . . . . . . .... Torbrook Road 
4. Nealy. . . . ,, .. 
5. Ezekiel Barteau . . ........ . .. Torbrook Centre ... . 
6. R. J. L ecky. . . ... ,, .. . 
7. Sarni. Barteau. . .. Tor brook Mines .... . 
8. Capt. Burns and J. H . Banks ,, 
9. Banks . . ..... . .... Tor brook . ... . 

10. Wm. Nealy ............... .. 
11. Parker ........ .. 
12. Stanley Brown . ...... . .. . .. . 
13. Holland . . . . . . . . . . . . . . ,, 
14. Banks . . . . . . . . . . . . . .. . . ... Canaan Mouutain. 
15. Stearm . . . .... . ... . .. . ... . . (Ore £rst found here) ,, 
16. Benj . \Vheelock .......... .. . Canaan. . .. . "Shell ore" magnetite. 
17. Foster. .. 11 11 

18. Fletcher Wheelock. . ... Magnetite and hrematite. 
19. B<>nks.. . . . . . . . . . . . . . . . . . . . . . . . Shell ore. 
20. Hanley Wheelock ....... . .. . 
21. Edward Martin .... . . . .. . .. . 
22. Jam~s Allen.. . . . ,, 
23. Mrs. John Ward ........... Nictaux River ... . . 
24. Dani. Armstrong . . . . . . . .... Bloomington 
25. Page & Stearns . ..... . . .. .... Cleveland . . . . . . Magnetite. 
2fi. John Heately....... .. .. . ...... 
27. S. B. Willet . . ........... . 
28. Abner Saunders. ,, 
29. Whitman 'Wheelock ......... Cana:m Mountain .. . 
30. Benj. Wheelock ............ . 
31. Banks ..... . 
32. Foster . ... . ... .. .. ... .... . 
33. Foster .. . •• • • t! 

34. Messenger .. .... Hremati te . 

The ore worked at the Torbrook mine is a bed of red hrernatite, from 
five to seven feet thick, massive and fine-grained, with a tendency to 
hreak in rhomboidal blocks, and in parts containing considerable 
pyrites, from which, however, the greater part is free. This bed has 
been traced in an easterly direction for about two miles, to the county 
line, and has been supposed to connect in a westerly direction with 
beds of similar character near Nictaux Falls. A reference, however, to 
the strike of the rocks, in connection with the general structure of the 
basin, renders it probable that, while occupying geologically the same 
horizon, as indicated by their similar associations, the Nictaux beds 
mark a line forming the rim of a more northerly basin, there cut off 
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-from view by the sandst.ones of the Annapolis Valley, while the real 
extension of the Torbrook beds is to be found nlong a line, which is 
their line of strike, connecting Torbrook with \Vheelock's farm, Rnd 
the latter with the ore-beds of the upper part of the Nictaux valley and 
of Cleveland. Similarly, the beds which are exposlld at the Messenger 
mine, on the McGinty road, and on the hills south of Torbrook Centre, 
and in Bloomington, may be regarded as representing :mother repetition 
of the same strata, brought to he surface and more or less metamor
phosed in connection with the extrusion of the adjacent granite. 
Until, however, careful instrumental surveys shall have fixed the 
position of all available outcrops, and possible errors due to folding and 
faulting have been duly considered, these conclusions can hardly be 
looked upon a' final. 

It is interesting in this connection to notice that the ores of Ole
mentsvale occupy, both geographically and geologically, a position 
-similar to that of the principal ore-helt at Nictaux. As, moreover, the 
structure of the region south of Kentville, although not yet fully worked 
out, seemR to be but a repP.tition of the ictaux and Clementsport 
basin, it is reaqonable to expect that iron ores similar to those of the 
latter locality will be found to have a wide distribution in the inter
-vening district. 

b. hon ores of the North Mo1mtain and of Digby Neck. While, 
as stated above, iron ores have a wide distribution along the southern 
side of the Annapolis Valley, the hills which overlook the same valley Digby 

from the north and their extension westward beyond Digby Gut are iron ores. 

also at many points the repositories of ores of the same metal.* But 
while the former are always of the nature of beds, running with 
anr:l conformable to the course of the strata which incl.ose 
them, and often characterized by accumulations of fossil shells, the 
latter are in the form of veins, intersecting trappean rocks, and with 
courses usually transverse to such bedding as these rocks exhibit. 
They are of course without fossils, being instead usually highly crystal-
line, and having associated with them a variety of other crystalline 
minerals, such as quartz and zeol ites. 

The only locality of such ores known to ·us, to the east of 
Digby Gut, is one referred to by Dr. Harrington in his report on the 
Iron ore~ of Canada, as found two miles north of Middleton, in An-

*The existence of iron ores in Digby Neck was first discovered by Sieur de Monts, 
Lieutenant-General of Nova Scotia under Henry IV. of France, in the year 1604.
Pioneers of France in the New \Vorld. Parkm,.,n. 
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napolis county, and s:1id to be from six to nine inches thick. To the 
west of Digby Gut their occurrence is more frequ ent. 

A pit or trench from which a considerable quantity of ore was at one 
time taken is to be seen about three miles north of the town of Digby, 
near the road ~o Broad Cove. Fragments of the ore pileri by the road
side consist partly of red and brown hrematite and partly of magnetite. 

The thickness of some of the blocks is 4as much as a foot, indicating 
veins of somewhat greater thickness than those to be next noticed, 
though apparently of inferior quality. Barytes was present in the vein, 
though not in large quantity. At present the trenches are filled with 
water and rubbish and no very definite information is availahle. 

The next locality to the westward is that of "Nicholl's mine " m 
Rossway. The veins here, as elsewhere in this range, consist mainly 
of magnetite, or of hrematite having the crystalline form of magnetite 
(martite). The ore is mostly in lenticular masses, but occurs also in 
irregular pockets or in veins dipping in various directions. The widest 
parts of the veins usually form geode.,, which are often lined with 
amethy&ts, and very beautiful specimen~ of this mineral, either alone or 
associated with calcites and zeolite~, have been obtained here. Other 
cavities are filled with crystals of pure limpid quartz, sometimes show
ing double terminations; while still others contain a very soft unctuous 
or clayey material, which both in colour and consistency may be com
pared to brown soap. The latter substance is also found filling every 
seam and crack in the rock, as well as lying beneath the surface next 
the solid trap. 

We have been unable to obt.ain particulars as to the amount of ore 
taken from this locality, its percentage composition or the cost of its 
removal. Only a small trench was opened on the vein, and this is now 
largely filled with rubbish. 

About four miles westward of "Nicbo1l's mine" iR" J ohnson's mine," 
in Waterford. This is a much broken deposit of magnetic iron, partly 
massive or micaceous and partly in. the form of isolated octahedral 
crystals, of which fine specimens, either alone 01: in association with 
quartz and zeolites, may be obtained. A considerable amount of rock 
and ore had been removed, but evidently at too great a cost to justify 
a continuance of the work. Nothing has now been done for several 
years. 

Of other points at which ores similar to the above occur, may be 
mentioned the "Moorehouse vein ," about one mile east of Sandy Cove 
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on the shore of St. 1\farys Bay, whel'c fine octahcJral and doclcc;;hedrnl 
crysLals <:Lbound; the same shore, just below Mink Cove, the veins here Mink Cove. 

being 111ore compact and from three to four inches in width ; and the 
hills overlooking the Lobster Poncls at Long Beac\i. 

It should be added that loose blocks of magnetic iron ore, some
times a foot or more in diameter, are met with at other poinLs in the 
same range, as between Rossway and Digby Gut, and seem to indicate 
the presence of veins as large as or larger than any heretofore opened ; 
but notwithstanding the comparative purity and richness of the ores, 
they being in these respects much superior to the deposits of Clements
port, Nictaux and Torbrook, it is doubtful whether, they can ever be 
profit<:Lbly worked, in view of the large amount of very hard rock 
requiring to be removed at the same time. 

We have been informed of the occurrence of spathic iron in the cliff15 
on the coast south of Metaglrnn, in a vein mid to be six feet wide, and Spathic iron. 

h<:Lve seen a specimen of excellent ore of this character, stated to lmve 
been derived therefrom, but no such ore was observed by us in our 
examination of this well-nigh inaccessible shore, and we can S<LY 
nothing regarding it from personal knowledge. 

Titanic lron.-It has been stated in the de~cription of tlie rocb Titanic iron. 

:tbout Yarmouth Harbour and the extension of the r:;;une belt north-
eastward to Digby county, that the hornblende which is so conspicuouR 
a featu re of this belt is sometimes accompanied by crystals of ilmenite 
or menaccanite. This has especially been observed to be the case aL 
Chegoggiu Point and the vicinity of Brazil station, on the Dominion 
Atlantic Itailway, but is probably true to a greater or less extent of 
the rocks lying between these two sornewh:.Lt distant points. At Lhe 
former locality, a dyke or vein of mixed hornblende, mica and garneL, 
showed black and lustrous tabular scales of ilmenite an inch or more 
in diameter, and others as liLrge or larger were observed just east of 
Brazil. 

Metallic Snlphides. 

I'yrite or sulphide of iron is a mineral so abundant in the upper or 
1
, .t 
yr1 e. 

black slate division of the Cambrian system, as properly to be regarded 
as one of its distinctive features. At many points these black shtes 
are literally studded with cubic crystals of this mineral, while its 
presence is no less strikingly shown by the result of itt:> decomposition, 
in the excessively rusty weathering of many of these rocks, a feature 
indeed of almost universal occurrence; also by the not unfrequent con
solidation of beds of drift, derived from such pyritous slates, inLo 

10 
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hard ferruginous conglomerates. Striking iwstdnces of this latter effect 
ma.y be seen in the town of Bridgewater, and others, scarcely less re
markable, in the beds, already noticed, which cap the sln.te bluffs on 
the southern side of Cape Cove in YarmouLh county. 

It would seem not improbable that some of the more highly pyriLous 
of the slates in question, might be profitably used as the basis of sul
phuric acid and alum manufacture. 

Arsenopyrite. Arsenopyrite or JJ1ispickel is a not uncommon mineral in connection 

~Iolybclenite . 

Quartz. 

with the quartzites of the Cambrian system, but apart from the fact, of 
its frequent association with gold, and being to some degree a favour
able indication of the presence of the latter, has little economic value. 

Molybdenite or Siilphide of Molybdenum. - A small vein of this 
mineral was observed in a brook, tributn.ry to Jordan 11.i ver, about six 
miles above Jordan Falls, in Shelburne county, and it has been 
reported at other localities. 

Ornamental Stones, Etc.-The following substances, valued chiefly for 
their beauty or as mineralogical specimell8, occur within the region dis
cussed in this report. 

Quartz or Rock Crystal.- This minern.l is of common occurrence 
in connection with the veins traversing the traps of the North Moun
tn.in and Digby Neck, but espe.~ially so in connection with the mag
netite veins in Rossway and Waterford, Digby county. Both isolated 
crystals, sometimes doubly terminated, and groups of crystals occur 
here, exhibiting many interesting modifications. In the same vicinity, 
large veins and loose boulders often yield very curious examples of 
mammillary, saccharoidal, drusy and stalactitic quartz, sometimes 
clear, sometimes opaque, but pure white ; in other cases pale pink or 
amethystine in various degrees. 

Specimens of similar variety and beauty were observed among the 
loose blocks strewing the shores of the P etite Passage near Tiverton. 

Amethysts of great beauty were formerly obtained from the iron 
mines of Digby Neck (especially the Nicholl's mine in Rossway) while 
this was worked, but similar specimens can now only be secured at 
these points by blasting. The beauty of these specimens was often 
much enhanced by their form, and by the association of various min
erals together, nodules or cavities of amethyst being bordered by 
para llel or concentric layers of agate, jasper of red and yellow tints, 
yellowish calcite, stilbite and black iron crystals. Veins of amethystine 
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qu[Lrtz, un[Lccomp[Lnied by iron, [l,lso occur, but rnrely, and good speci
mens [Lre difficult to obtain. 

Agates, Chalcedony and Jaspers.-The trappean rocks of the North 
Mount[Lin and of Digby Neck, abound in these, as in other varieties of 
quartz, and specimens 1miy be re[l,dily had in great V[l,riety and be[l,uty. 
As with the mincr::i,ls above noticed, the finest specimens h[l,ve been 
found in the vicinity of the iron veins. Thus, on the hillsides near the 
Johnson mine in vVaterford, Digby county, are found large numbers 
of loose blocks, con~isting wholly or chiefly of these minerals, and 
sometimes exhibiting cloudings and bandings of great beauty. The 
cliffs overlooking the northern entrance of Petite Passage, between 
Digby Neck and Long I sland, are also remarlrnble for the number and 
variety of the :igate veins which traverse them. At Gulliver Cove, 
on Digby Neck, interesting specimens may be had in the coastal cliff.~, 
as well as in the blocks with which the shore is strewn. 

Zeolites.-The species of this group of minerals observed by us in the 
trappean range of Annapoli s and Digby counties, are the same as those Zeolites. 

so long known as occurring in the more easterly p:irts of the same 
range, and p[l,rticularly about Blomidon, but are rarely found in speci-
mens comparable with the latter in size or beauty. Stilbite, of unusual 
forms and colours was noticed and collected at J ohnson's mine in 
Waterford, but the species is not of common occurrence. Thompsonite 
is much more abundant, especially about the -entrance to Digby Gut 
n.nd at Broad Cove. On the east side of the latter, a vein attaining a 
thickness of five or six inches and composed of what had once been 
very beautiful sheafs of very large crystals, was observed, but from long 
exposure to the :iir and sea these had lost both lustre and firmness, 
crumbling at the touch. At Digby Gut the thornpsonite was in some 
instances found to be accompiiniecl by cubical crystals of analcime, 
:incl still more rarely, of natrolite. Heulandite crystals of small size, 
associated with stilbite, were observed at the vVaterford iron mine. A 
considerable cavity in the face of the amygdaloidal bluff, half a mile 
east of Margaretville, in Anm1polis county, w11,s found to be lined with 
clusters of laumonite crystals, of great beauty when removed, but which 
rapidly crumbled, upon drying, to an amorphous powder. Fine natro. 
lite bas been found in the same vicinity. 

Garnet, Stanrolite, Andnlnsite and T oiLrmaline.-These minerals, 
excepting the last, arc all of very frequent occurrence in the more 
metamorphosed portions of the Cmnbrian system, but especially of 
those of Division I. b. Thus they abound in the mica-schists of Shel
burne county, more especially on either side of Shelburne Harbour and 
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Garnets, otc. fl.bout Jordan Ba.y and H,iver; as they do again in Yarmouth county, 
about Puhnico Harbour, at Ohego;rgin Point and in the bel t of meta_ 
morphic: strata exten<ling thence to and beyond Brazil. As seen along 
t,he coast of Shelbu rne county, t he garnets, th0ugh clcfl.r, are smnll, 
ra,rely attaining the size of a pin's head, and often requiring ''glass for 
their detection. In the interior, ne<ir the granite, they are larger, 
sometimes with a diameter of half an inch or more, bnt these arc 
usually coarse and opaque. In Yarmouth county, some of the 
strata exposed in t he fi elds near Brazil station are thickly studded 
with large garnet crystals, but without lustre or transparency. Per
haps the most interesting specimens seen by us were on the Atln,ntic 
shore near the gold mine at Oheg(lggin Point. Here n,re veins or 
dykes of mixed rnicn,, hornblende and garnet, so largely charged wit,h 
the latter minenil that some of the rock has been removed for abrasive 
purposes; and in this, along surfaces of fracture or jointing, layers of 
pure garnets are sometimes found, which, t.hough opaque, are sharply 
defined and brilliantly lustrous, making, as illustrated in the Sur vey 
museum, very handsome specimens. 

Staurolite. Tbc best localities for the collection of ~taurolite are J orclan Fnll s, 
the shores of Shelbllrne Harbour (on the eastern side, oppositP. .!Hc
Nutt I sland, n,ncl on the western, in Ctirleton Rettlement), at St. 
Anne Point in Pubnico, n.ncl 11bove Lake Annis, in Yarmouth county. 
They vary in colour from gray to dark brown •Jr black, aud in shape 
from right rhombic prisms to various seconcbry forms, the prisms being 
sometimes half im inch in diameter. Crossed crystals occur, but ar c 
not common, wl1ilc all tlw spccimrns seen ·were opaque. 

Andalusite occurs in the same rocks as the staurolite, ctnd is, 
Anclalus it<'. indeed, in some inst,mces very cu riously blended with [,be latter. 

vVhil e less common than the staurolite it is often more conspicuous 
from the larger size of the crystals, which arc as much as six inchrs 
long and an inch in wicllh. The crystals are, however, e ~unlly very 
imperfectly formed, t he prismatic shn,pe being only roughly outlined, 
and thr surface usual ly obscured by small mica and staurolitc crystals, 
sirnihr to tho~e of the surrounding matrix, from which they arc not 
easily removed. Occasionally bright cleavage surfaces of a pale-pink 
or rose colour are met wiLh, but no distinct mncles were observed. 
Port L n Tour is a good locnlity in which to collect specimens, especi
ally on Goose-1rnck Point. 

Tourn1:iline is of much less common occurrence t htm the mineral s 
previously mentioned. It is, howc \•rr, sometime!; met with as a con 
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tact mineml along the lines of junction of the granite and gneiss or TourmalinP. 

mica-schist. It was thus observed by Mr. PL"est in the region tibove 
the heacl-wt1t3rs of Bloody Creek, a branch of the Clyde, in Shelburne 
county, and by the writer near Pubnico Lake, in Yarmouth county. 
It has also been observed in Broad River, in Queens county. Finally 
it has been long known as occurring near the town of Paradise in 
Annapolis county, where quartz veins penetrating granite are, in some 
instn,nces, ftlled with black lustrous prisms of this mineral. 

Bu,ilding Stones. 

Granite.- The distribution of this rock rn south-western Nova 
Scotia has been fully cl escribocl in earlier pa,ges of this report, as well 
a.s represented in geological mn,ps, a.nd no furth er details as to such 
distribution are needed here. 

The granitic rocks present much variety of texture, but less of GranitP. 

colour, being of light-grn.y to pinkish tiiits, raL"ely dark, and, so far a.s 
known to the writer, never very red. Their use for purposes of con
stl'u ct-.ion would seem to have been determined as much by their facili-
ties for rornovn,l a.s by any distinctive features possessed by them. The 
la rgrst qun,rries which have been yet opened are those of Rhelburne 
II1trbour, where, tit the t ime of our visit in 1891, about£fty men found 
employment. Tlie rock here is a light-gray granite, and is obt1•ined 
pn,L"tly from lodgP.s n.nd pa.rtly from huge boulders. Portions of the bed-
rnck show a strongly laminated appea.rance, and to this structure in 
part is no doubt due t he ea.se with which it is removed, as well as its 
adaptation to special uses. Among the latter may be mentioned the 
rrninufacture of cubical blocks for pitving, of which 1500 were made 
in a ffay, and of which two or t hree ship-loads were, at the date 
referred to, being sent off every week. There are, however, constant 
fluctua.Lions in the demand for this as for other purposes. The 
quarries are itdminibly situated and any possible demand for that 
pitrticular type of rock could be easily met. 

A nother locality at which quarries have been opened in granite is 
that of \Vest Nictaux. These were first opened to obtain stone for the 
cul verts of the Nova Scotia Central Railway, about six or seven years 
ago. Subsequently the material, like t hat of Shelburne, was used 
for t he m:tlcing of paving blocks, and three or four car-loads were 
removf'd. Two cal'-loarls of large blocks wore also sent to St. George, 
N.13. The rock is very £ne, and easily split, though hard. The 
work, under the direcLion of J"ohn K line, . is carried on with the aid 
of sLe::i.m drills. 
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Still other quarries of less importance occur along the line of the 
Central Railwa.y, n ear Springfield, Annapolis county. 

Slates.-In a country in which argillites are of such common occur
rence i\S in south-western Nova Scotia, it may reasonably be suppo~ed 
that some of these would be suitable for roofing or writing purposes. 
No n.ttempt has, however, as yet been made to rliscover any such beds, 
still less to open up any quarries therein. In the case of the black 
slates of Division IV. of the Cambrian system, foe amount of pyrites 
with which t hese are charged would seriously interfere with their value, 
but the underlying blue and ribboned slates are free from this disad
vantage, while their low inclination in many instances, together with 
their highly prononncccl cleavage, would seem to recommend t heir use. 
Rocks of this character occur in the northern part of Queens county, 
:i.bout Fairy I .. ake in Annapolis county, as well as in different parts of 
Digby county. Slates of more recent age also occur in the Bear Hiver 
:i.nd Nictaux-Torbrook basins, in Annapolis county. 

Clays.-Materials suitable for the manufacture of bricks n.ncl tiles 
have probably iL somewhn,t wide distribution in south-western :NonL 
Scotia, but have only been utilized in a few insbnces. "\Ve are with
out dcfmite information as to their occurrence in Qucc1rn, Shelburne 
or Yarmouth counties, though we believe that in the first-nn.mrcl 
county bricks have been manufactured to a limited extent in the 
vicinity of Liverpool. In Digby county a deposit apparr.n tly ~ni t.eel 

for the ru n.king of fire-brick has recently been fou nd <Lbout one milf' 
south-cast of the church in Marshalltown. Some 500 fLCres of ln.ncl 
l1fLvc here Leen lefLsccl hy Mr . • f. Lonergftn, over which n white chy 
occurs with a depth of three to twelve inches, with cln.ys oi' other kinds 
beneath. A specimen of the white clay sent to the Survey office was 
found to be fusible with <liiliculty. 

Clays of marine origin, probably underlie a consi<le1·able part of the 
Annapolis Valley. They are well exposed three miles west of l\IirldlP
ton station, where oper::i.tions for the manufacture of bricks have for 
some years been in progress. The clay)< used here a re very pure and 
tough, but, as indicated by their hrick-red colour even before burning, 
contain much iron, and are t herefore unsuitahle for firn-bricks . As 
they hold shells of mollusca, as well as fossil star fi shes, t he lime de
rived frorn thrse would further unfit t hem for imch use. The clay.~ a re 
covered with heels of sand, hut neither the extent nor depth of tlrn 
clays is known. ·wells sunk to a depth of G5 feet at Kingston failed 
to reach solid rock. 
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Sancl8.-In addition to the red sands referred to above in the An- Sands. 
napolis Valley, there ttre with these, tit various poiut8, bc<ls of very 
white sand, which might be suitable for glass-making or other pur
poses. Fitr more extensive as well as purer deposits of such material 
have, at different points upon the Atlantic coast, been piled up by the 
action of the winds. Of these deposits of drift sand the most rem11rk-
able tu·c those on the we:;t side of Port Mouton Ilarbour and the cast 
side of Barrington lfay. In each case they cover considerable tracis 
along the shore, ancl am annually marching inl11nd. In places they 
aLtain a depth of fifty or sixty feet, and arc so situated as to be capable 
of easy removal. They are almost snow-white in colour, and purely 
siliciuus. 

Rockli siiitable for Road Constn.iction.-In view of the increased 
attention now being given to the construction of highways, and the 
need felt in sumo portions of south-west Nova Scotia, especially iu the 
Annapolis Valley, for the use of some road-making material having 
greaier binding power than the sands there so widely distributed, it Road-metal. 

may nut be out of place to refer here to the inexhaustible supplies of 
the very best material for such purposes afforded by the trappcan rocks 
of the N orih l\J ountain and Digby Neck. So admirably indcc<l arc 
tlwse adapted for such use and so favourable is their situatioli for re-
mov;i,J, th;1t they have aiready attracted the attention of strangers and 
kwe been referred to in receni reports of the United 8tates Geological 
8urvey, as a possible future source of supply in connection with the 
macadamizing of the roads of N cw England. Tests carried out by 
oJficers of that survey in connection with the Highway Commission of 
Massachusetts, have fully shown the high relati\'e value of diabase 
rock for road purposes, and there is no rcn,son to suppose that the 
qualitieti of such rock, as found abundantly in the ri<lges which skirt 
the south shore of the Bay of Fundy, will be less valuable than those of 
similar rock found elsewhere. 





APPENDIX A. 

Lrs'l' OF GLACIAL S•rarJE IN SouTH-WES'l'ERN NovA SconA. 

1.-QUEENS COUNTY. 

1. Moose Point. Coastal. On gneiss. S. 20° E. 
2. Somerville Centre. Coastal. On granite. R. 18° E. 
3. Mink Island. Port Mouton. Coastal. On granite. S. 5° K 
4. Massacre Island. Port Mouton. Coastal. On granite. S. 5° E. 
5. Port Jolie Harbour, "ast side. Coastal. On gneiss. S. 
6. Cadden Bay. Coastal. On granite. S. 
, . Port Jolie Head. Coastal. On gneiss. S. 5° E. 
8. Port L'Hebert. Coastal. On gneiss. S. 
9. Shore opposite Coffin Island. Coastal. On mica-sbtes. S. 20° E. 

10. Eagle H ead Bre,ikwater. Coastal. On gnei ·s. S. 10° E., :J. 15° E. 
11. Port ~ledway Hiirbonr, west side. Coastal. On gneiss. S. 10' E., S. 15° E· 
12. Buckfield. Interior. S. R. 20° vV. 
13. Pleasant River road. ]nterior. On quartzite. S. 35° E., S. 60° E. 
14. Hill s near Round Lake, on summit. Interior. S. 20° E. 
15. South Brookfield. On quartzite. S. 10° E. 
rn. North Brookfield. On quartzite. S. 20° E. 
17. Rosette. On sl:ttes. S. 40° K 
18. Port Medway River at crossing of K empt Road. On slates. S. 20° E., S. 30° 1\'. 
l!J. Kempt, nPar Annapolis post-road. On slates. S. 10° K 
20. Westfield. On sbtes. S. 10° K 
21. l'l"asant River settlement, at crossing of New Elm road. On slates. S. 34° E. 
2:!. })pan Lah" Port ~Iedway River. On flat slates. S. 
23. North Brookfield. On slates. Expo.ures north. S. 7° E. 
24. Port Medway River below Deen Lake. On flat slate;. S. 15° E. 
25. Further south. Two sets of strire (1) 

on surface sloping to lake. S. 10° \V. (2) on lernl surfaces only. S. 18° E. 
26. Port :JI.fed way RivPr, sonth of fcGownn Lak(", in IVestfield, same as courRe of 

river. S. 3° W. 
27. Horse Lake, one mile eust of Port ~led way River and one mile and n half south 

of We~tfield River. S. 2° W., S. 4° W. 
28. Rosette road. S. 22° E., S. 2° W. 

2.-SHEL13URNE COUNTY. 

1. Near .Tones Harbour. Coastal. On gneiss. S. 5° E. 
2. Lockeport. Coastal. On quartzite. S. 10° E. 
3. Jordan Ferry, half a mile below. S. 10° W. 
4. Shelburne, on road to Ohio. Interior. On quartzite. S. 10° IV. 
5. Between Ohio and Clyde. Interior. On quartzite. S. 70° \V. 
6. Negro Harbour, en.st side. Coastal. S. 10° IV. 
7. Purgatory Point. Coastal. On mica-slate. S. 
8. Port L a Tour, opposite Jones Island. Coastal. S. and S.E. 
9. " on road to Baccaro. Coastal. On quartzite. S. 10° E., S. 15° vV. 

10. Baccaro Point. Coast,il. On mica-slates. S. 
11. Shag Harbour, at church. Coastul. S. 20° E. 
12. Shelburne Harbour, above Sand Point. Coastal. On mica-slate. S. 30° 'vV. 

11 
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13. Villagedale. Barrington Bay. On guciqs. S. 15° W. 
14. Upper Port L" Tour, opposite .John Island. On quartzitP. S. 20° W 
15. Cape Negro Island, eastern end. On mica-schist. S. 25° W. 

3. - YARMOOTH COON1'Y. 

1. Wellington. On gray mica-schist. S. 50° W. 
2. Yarmouth city. S. 35° W. 
3. Pubnico Harbour, at head . On gray mica-schist. S. 40° ,V. 

4. - DIGDY COUN'fY. 

1. Digby Neck, on road to Broad Cove. South side of trap range. S . 5° E. 
2. Petite Passage. On side of bluff looking east. S. 50° W. 
3. at Israel Cove, crossing top of trap columns t~n feet above 

high-water. S. 60° \V. 

5-ANNAPOLTS COUNTY. 

1. Fairy Lake, at the Pictured Rocks. S. 2' ,V. , S. 10° 'V. (The first record is in 
small lines, the second in furrows.) 

2. Fairy Lake, at Mill Cove. On slates. S. 10° ,V. 
3. ]!'airy J,ake. Onshore. S. 6° W. (General course of lake.) 
4. W est Nictaux. On slates. ExposurPS north. S. 10° E . 
5. Roxbury. (South of Lawrencetown.) On summit of South :Mountain. Rock 

granite. S. 20° W. 
6. V irginia settlement. On Silurian slates. N. 4° \V. 
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To 

G. M. DAWSON, C.l\I.G., LL.D., F.R.S. 

Director of the Geological Survey of Canada. 

Srn,-In laying before you the accompanying report, I should men
tion that it does not by any means cover all the work carried out in 
this Laboratory during the year which it embraces-indeed scarcely 
half, a considerable number of mineral determinations, qualitative exam
inations, and partial quantitative analyses, the results of which possess 
but little or no interest-save to those immediately concerned, having 
been altogether excluded . 

I have the honour to be, 
~ir, 

Your obedient servant, 

G. CHRISTIAN HOFFMANK 
0'l"rAWA, 30Lh June, 1898. 
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REPORT 

OT THE 

SECTION OF CHEMISTRY AND MINERALOGY 

COALS AND LIGNITES. 

[Continued from page 18 R, of the Annual Report of this Survey 
for 1895. J 

88.-ANTHRACITIC OoAL.--From theneighbourhood of l\foosel'.Iountain, Anthracitic 

on the north side of Elbow River, north-east quarter of section 8, 11~~!~0~1;~,~-r 
township 23, range 6, west of the fifth initial meridian, district of tain, district 

Alb N h T . S 'd b d f fi of Alberta, erta, ort -west erritory. earn sai to e upwar so ve N.W.T. 

feet in thickness. Geological position-Cretaceous. Sent to Mr . 
William Pearce by Mr. Daniels. 

Structure, somewhat coarse la,mellar, made up of irregularly 
alternating layers of grayish-black, somewhat bright, and dense 
jet-black coal of brilliant lustre, with an occasional interposed film 
of mineral charcoal, contorted, shows slickensides in an eminent 
degree-compact; firm; fracture, irregular; powder, brownish
black; it communicates a pale brownish-yellow colour to a boiling 
solution of caustic pota&h. 

An analysis by fast coking, gave : 

Hygroscopic water . . . . . . . . . . . . . . ... 
Volatile combustible matter . ... . 
Fixed carbon 
Ash ......... . 

2·74 
18 62 
75·52 
3·12 

100·00 

Coke, per cent .. .. .. .. .. .. .. 78 · 64 
Ratio of volatile combustible matter to fixed carbon l : 4 · 05 

It yields, by fast coking, a non-coherent coke. The gases 
evolved during coking burn with a yellow, slightly luminous, almost 
smokeless flame. The ash, which is of a reddish-white colour, 
remains unaffected at a bright red heat, but at a most intense red 
heat it. becomes fritted. 
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G_oal•and Lig- 89.-LIG~I'rIC CoAL.-From a seam on a small stream flowing into 
mtes-Cont. . . .

1 
b I fl Tooya River from the west, some sixteen m1 es a ove tie con unce 

Lf ignitic tcoal, of the latter with the Stikine, Cassiar district, province of British rom as ream 
flowing into Columbia. Received from Mr. W. T. Jennings, C.E. 
'.l'ooya River, 
Cassiar dis
trict, B .C. 

Lignite from 
Coal Creek, 
Yukon dis
trict, :::f.W.T. 

The material examined answered to the following description
structure, fine lamellar, compact; made up of alternating layers 
of a grayish-black, dull, and bright black coal. It is, here and 
there, intersected by thin plates of gypsum, and contains, in parts, 
a few particles of honey-yellow, translucent resin; fracture, uneven; 
powder, blackish-brown; it communicates a brownish-red colour 
to a boiling solution of caustic potash. 

An analysis by fast coking, gave: 
Hygroscopic water .. 
Volatile combustible matter .. . 
Fixed carbon .. 
Ash ................. . 

4·59 
33·77 
42"67 
18"97 

loo·oo 
Coke, per cent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 · 64 
Ratio of volatile combustible matter to fixed carbon 1: l ·26 

It yields, by slow coking, a non-coherent coke; by fast coking, 
a slightly fritted coke. The gases evolved during coking burn with 
a yellow, luminous, smoky flame. The ash has a light brownish
white colour-exposed to a bright red heat it becomes very slightly 
agglutinated, at a most intense red heat it becomes slightly fritted. 

90.-LIGNITE.-From a seam discovered by Mr. William Ogilvie, 
Dominion Land Surveyor, some seven miles up Coal Creek, a 
stream flowing into the Yukon five miles below the mouth of Forty
mile River, Yukon district, North-west Territory. Seam twelve 
feet six inches thick. 

The material forwarded was found, at the time of its receipt, to 
be completely disintegrated. It had evidently lost a certain propor
tion of its hygroscopic water, hence the following analysis must be 
regarded as more nearly representing the composition of the fuel 
in an air-dried condition, than as it occurs in its natural state. The 
material examined, and which ought perhaps to be considered a 
selected sample, answered to the following description-structure, 
fine lamellar; colour, velvet-black ; lustre, sub-resinous; in parts 
coated with a film of ferric hydrate; contains, here and there, 
particles of a pale brownish-yellow, translucent resin; fracture, 
uneven-occasionally verging on the sub-conchoiOal ; powder, 
brownish-black ; it communicates a dark brownish-red colour to a 
boiling solution of caustic potash. 
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An analysi5 by fast coking, gave: 
Hygroscopic water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 · 24 
Volatile combustible matter. . . . . . . . . . . . . . . . . . . . . . 41 ·45 
:Fixed carbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 · 91 
Ash...................... . ....... . . . . . . . . . . . . 2·40 

100·00 

Cok<', per cent . . . . . . . . . . . . ....................... 51·31 
Ratio of volatile combustible matter to fixed carbon 1 : 1·18 

11 R 

It yields, by slow coking, a non-coherent coke; by fast coking, 
a. slightly fritted coke. The gases evolved during coking burn 
with a yellowish, luminous, somewhat smoky flame. The ash has 
a brownish-yellow colour-when exposed to a bright red heat it 
becomes very slightly agglutinated, at a most intense red he11.t it 
becomes frit ted. 

:JIISCELLANEOUS ~lIN:ERALS. 

1. BADDECKI'rE (A NEw VARIETY OF MuscovITE). 

Ooalea.nd Lig
nites-Cont. 

Lignite, from 
Coal Creek, 
Yukon dis
trict, N. \V.'l'. 
-Cont. 

This interesting variety of mm;covite was met with about half a mile Baddeckite, 
from Barl

from the town of Baddeck, Victoria county, in the province of Nova cteck, Victoria 

'cotia, where it occurs in the form of minute isolated scales, small scaly county, N.S. 

aggregations, and t hin scaly layers, distributed through a highly plastic 
cla.y; which also contains a large proportion of fine cryatalline, white, 
pearly scales of kaolinite, 8ome minute crystals of white quartz and 
small particles of pyrite and calcite. 

The mineral has a fine copper-red colour ; a pearly lustre ; and affords 
a tile-red streak. ·with water it forms a highly plastic mass. Its 
specific gravity, at 15 · 5° C., is 3 · 252. Before the blow-pipe it fuses, at 
about 4 · 5, to a shiny black slag, which on continued heating in the 
reducing flame becomes magnetic. It is decomposed by strong hydro
chloric acid, with separation of slimy silica. 

An analysis by }fr. R. A. A. Johnston, upon very carefully prepared 
and apparently perfectly pure material, sh0wed it to have the follow
ing composition:-

Silica ............... . 
Alumina ... . .. . 

48"96 
13"85 

Ferric oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 · 82 
Lime .................... . ... . ......... . ...... 1·17 
:Magnesia . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 2 · 6:5 
Potassa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 · 47 
Soda.. . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·22 
w·ater (direct estimation) . . . . . . . . • . . . . . . 3·73 

99·92 
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Mi•cellaneou• 
minerals- These figures afford a ratio for RO: R 2 0 3 : Si 0 2 : H 2 0 closely cor-
Cont. responding to 1 : 3: 8: 2 giving the formula H 4 (Ca,Mg,K 2 N a~) 
Baddeckite, (Fe 2 Al 2 ) 3 Si 8 0 28 and, assuming the hydrogen to be basic, the 
~~ck ~~~oria quantiva.lent ratio for H,' : R" : Si of 3 : 9 : 16 or for bases to silicon 
cou

0
nty, N .S. of 3 : 4 agreeing with that required for some varieties of muscovite· 

- ont. 

Oha.lcanthite, 
from Bona.
l'arte River, 
Lillooet dis
trict, B.0. 

The mineral is therefore a hydro-muscovite in which a very large pro-
portion of the alumina ordinarily present is. replaced by ferric oxide, 
and to this may be ascribed its exceptional behaviour before the blow
pipe; its comportment with strong acids ; as likewise its noticeably 
high specific gravity. 

The name "Baddeckite," is given by the writer to this mineral from 
the above mentioned locality where it was firs t found. 

2. CHALCANTHITE. 

This species, not previously noticed as a mineral occurring in Canada, 
has been met with, in some quantity, as a result of the alteration of 
tennantite, associated with other decomposition products of copper 
minerals, in the upper part of a quartz vein carrying tennantite, small 
quantities of pyrite, occasionally a little chaJcopyrite, and some coarsely 
cry~talline galena, at the A voca claim, on the west ;,;ide Bonaparte 
River, two miles and a half above Hat Creek, Lillooet district, in the 
province of British Columbia. 

A fine large specimen of the mineral from this locality has been exam
ined by ~ir. R. A. A.Johnston. It is in tlie form of finely crystalline, 
sometimes stalactitic, masses of a berlin-blue colour and vitreous lustre, 
associated with some bluish-green, massive and botryoidal, at times 
&!so earthy, chrysocolla, a little ferric sulphate, and a very little 
native sulphur, in a skeleton aggregate of angular fragments of white 
quartz still containing, in parts, a little unaltered tennantite and a few 
particles of iron and copper-pyrites. 

3. EPsOMITE, AND FrnaoFERRITE 1 

Er.3omite, a.nd The material here referred to, a saline incrustation, occurs, according 
F1broferrite?, "I A 0 -.uh 1 D LS b h . II d d . from the dis- to .n r. . . vv ee er, . . .,- y w om it was co ecte , as a epos1t 
~;;a,0i.~~.T. around the source of a small stream which is~ues from the base of high 

cliffs of limestone and flows into the Canon branch of the Elbow River, 
in the foot-hills of the Rocky Mountains, district of Alberta, North
west Territory. 

It is in the form of straw-yellow, very fine-crystalline masses. Be
fore the blow-pipe, on charcoal, it fuses with difficulty to a black mag
netic globule : in the closed tube, gives off a large amount of water which 
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reacts acid: is readily soluble in water to which it impartb a brownish- M_iscellaneou~ 
' mmerals-

yellow colour and strongly acid reaction: taste, acid, astringent, and Cont. 

metallic. Epsomite, and 
Its composition, as shown by :\Ir. R. A. A. Johnston's analysis, 

as follows :-
T. 

35·374 
13'115 

0'942 
5'617 

II. Mean. 

is fibroferrite ?, 
from the dis
tric: t of Alber 
ta, N. W.'r. 
Cont. 

Sulphur trioxide . . ... . 36'486 36 ' 43 
Ferric oxide ......... . 13'180 13'15 
Ferrous oxide ..... .. ......... . o·n10 0·93 
Alumina ........... ... . . . .... . . 5·525 5·57 
Magnesia ........ . ... .. . . .. ... . 5·920 5·92 
Water (direct estimation) .... ... 3i'057 36'(115 36'98 
Insoluble r es idue.... ....... . . . 0 · 453 o·51J5 0'48 

99'46 

This would correspond to a mixture of epsomite and a hydrous basic 
sulphate of iron, in which part of the iron is replaced by aluminium, 
having the formula of amarantite, but which, by reaso >f it~ solubility, 
would appear to be referable to fibroferrite. 

4. TENNANTITE. 

A somewhat argentiferous variety of tennantite, associated with T ennantite, 

11 · · f · · 1 11 11' d d from Bona-sma quant1t1es o pyrite-at tllnes more or ess we crysta 1ze , an t~rte River, 

coarsely crystalline galena, as likewise, occasionally, a little chalco- t ~lltooBet 0dis-

pyrite, has been met with in some abundance at the Avoca mineral 
claim, on the west side of Bonaparte River, two miles and a half 
above Hat Creek, Lillooet district, in the province of British Columbia. 

The miueral is, on the whole, compact, massfre ; in one instance, 
however, a fairly perfect tetrahedron, with the solid angles replaced, 
was observed occupying a small cavity. It has a dark grayish-black 
colour; a metallic lustre; and affords a cherry-red streak. In thin 
splinters it is subtranslucent and deep ruby-red by transmitted light. 
In addition to the essential constituents-sulphur, arsenic, and copper, 
it was found by ~1r. R. A . A. J ohnston to contain small quantities of 
antimony, silver, lead, zinc, and iron. An estimation of the copper 
and silver in a Stimple of this ore afforded him the following results:
copper 35·65, silver 0·2045, inRoluble residue (quartz) 14·26 per cent . 
The metalliferous portion of the ore would therefore contain-copper 
41 ·51 and silver 0·2385 per cent, the latter being equivalent to 69·562 
ounces of silver per ton .:if 2,000 pounds. 

5. XENOTIME. 

nc , . . 

A very remarkable occurrence of what on examination by J\1r Xenotime 
' · from the town-

R . A. A. Johnston, proves to be xenotime-a mineral not previously ship of Calvin, 
Ont. 
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MisoellaneoJ1s identified as occurring in Canada-has somewhat recently been 
minerals-
Cont. observed by Mr. C. vV. Willimott, in the township of Ca.lvin, district 

X t
. of Nipissing, in the province of Ontario. Here, in one part of a eno nne, 

from the town- coarse granite vein of some twentv feet in width-cutting a reddish 
ship of Calvin, fi . d h bl d' · "d d f · l' Ont.-Cont. ne-gra1ne orn en ic gneiss, an compose o quartz, m1croc ine, 

Almandite, 
from Huclso 
Stra,it,N.KT. 

al bite or oligoclase, muscovite and biotite- he found, em bedded in 
the microcline, a mass of the mineral in question weighing not less 
than 312 grammes. This is made up of a closely compacted aggre
gation of more or less divergent long slender prisms, among which, 
however, a few stout individuals are observable, one of which measures 
seven millimetres in diameter. It has a prismatic cleavage; an uneven 
fracture; a dark reddish-brown colour; a resinous lustre ; 11.Ud a light 
flesh-red streak. Its hardness was found by Mr. Johnston to be about 
5, and the Bpecific gravity, at 15·5° C., 4 ·395. Small quantities of an 
altered magnetite and somewhat small crystals of a reddish-brown 
garnet-most probably spessartite-are found accompanying the 
mineral; and a fine specimen of yellow beryl has been recefved 
which is said to have come from this vein. 

MINERALOGICAL NOTES. 

1.-Almandite. A noteworthy occurrence of garnetiferous schist has 
been observed by Mr. A. P. Low on the south side of vVhitley 
Bay, twenty-five miles south of Cape Prince of ""Wales, Hudson 
Strait, North-east Territory, and a fine specimen of the same 
was collected by him, which is now in the mineralogical collection 
of the Museum of this Survey. It consists of large, although 
rnmewhat imperfect, dark cherry-red rhombic dodecahedral crys
t als of almandite, of from fifteen to thirt-y millimetres in diameter, 
freely disseminated through a brownish-black mica-schist. 

Chalcocite, 2.-Chalcocite, copper-glance or vitreous copper. Specimens of this 
from Cumber- have been received which were found on the fa,rm of Mr. Amos land county, 
N.S. Blenkhorn, on the east side of the road between Maccan and 

Nappan, Cumberland county, in the province of Nova Scotia, 
where, ac·cording to Mr. H. Fletcher, it occurs in considerable 
quantity, with some pyrite, a little chalcopyrite, and carbonized 
trunks and leaves of trees, in a highly shattered, dark gray, fine
grained calcareous sandstone of Lower Carboniferous age, which 
is also occasionally cut by small veins of barite and >einlets of 
coal. 

Native Cop- 3.-Copper, Native. This has been met with in the form of thin 
per, from Yale l . f ] d l h 1 b · d district, B.C. '!l.mmre, ree y scattere t 1roug a ea careous recc1ate con-
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glomerate, with some chalcocite and brown hematite, at the Mineralogical 

Pot Hook claim, about a mile and a quarter north-west of Sugar notes-Cont. 

Loaf Hill, or some six miles and a half west by south of Kamloops, 
Yale district, in the province of British Columbia. 

4.-Corundum. This mineral has been found by Mr. G. Bennett in a. Corundum, 
. . from vanou~ 

mica mme on the fourteenth lot of the ninth concession of the localities in 

township of Methuen, P eterborough county, in the province of Ontario. 

Ontario. A specimen of the mineral from this locality, presented 
to the Museum of this Survey by Mr. Archibald Blue, consists of 
a fragment of a rough hexagonal pyramid showing three faces, 
the largest of which measures, approximately, fifty-seven by 
thirty-eight millimetres in its greatest dimensions, in a matrix 
composed of felspar and mica. It is of a bluish ash-gray 
colour, mottled with violet-blue, and translucent. Specimens of 
corundum hn.ve also been received which were obtained at a point 
due north of the above-mentioned local ity, namely, the north-west 
corner of the township of Cardiff, in Haliburton county. Mr. 
R. S. James has likewise presented specimens of this mineral to 
the Museum, from the fourth lot of the eighteenth concession of 
the township of Raglan, in the more ea~terly county of Renfrew, 
in the same province. These are in the form of cleavable masses 
and large rough hexagonal crystals, which are subtranslucent, 
have a clove-brown eolour, and exhibit a bronzy sheen. A small 
rolled fragment, not exceeding seven millimetres in its greatest 
diameter, of a transparent, light celandine-green variety of 
corundum-which was found by Mr. Johnston to have a specific 
gravity, at 15·5° C., of 3·957, has been received by Mr. R. G. 
McConnell from Mr. F. Fletcher, P.L.S., who stated th11t it had 
been found in washing for gold on the Pend d 'Oreille River, in the 
West Kootenay district of the province of British Columbia. 

5.-Gahnite, or zinc-spinel. Crystals of this mineral have been found Gahnite, f':r?m 
. . the townsh1 p 

by Mr. W. F. Ferrier-who was the first to make known its of Raglan, 

occurrence in Canada- lining cavities in a dark hair-brown Rt en0fretwcoun-

laminated massive corundum, occurring on the second lot of the 
eighteenth concession of the township of Raglan, Renfrew 
county, in the pr0vince of Ontario. The form of the crystals 
is that of the octahedron, with the interfacial edges replaced by 
the dodecahedron. They are blackish-green by reflected, and 
green-blue-green by transmitted, light; are translucent on the 

y, n. 

edges, and have a vitreous lustre. Ger!dorffi te, 

6.-Gersdorffite. This mineral has been observed in the form of small ~~~l~~~r 
octahedral crystals distributed through specimens of an intimate WestdK~te

nay 1stnct, 
B.C. 
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Graphite, 
from Alkow 
Harbour, 
Dean Canal, 
B.C. 
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association of massive pyrrhotite and chalcopyrite, from the 
Columbia-Kootanie property, Kootenay Mountain, a mile and 
a quarter north-east. of the town of Rossland, in the southern 
part of the West Kootenay district of the province of British 
Columbia. 

7.-Graphite. A very interesting occurrence of this mineral-which, 
however, was mistaken by the finder for molybdenite-was dis
covered by Mr. W. Downie, in 1860, at Alkow Harbour, Dean 
Canal, on the coast of British Columbia. Several fragments 
of the material were received from him. The largest of these 
measures ten inches in length by six inches in wid.th, has a maxi
mum thickness of close on three inches, and weighs six pounds 
twelve ounces. It consists of minute, lustrous, dark steel-gray 
coloured scales and scaly layers of graphite, together with small 
quantities of pyrit(l, disseminated through a matrix consisting 
almost wholly of heulandite. An analysis of wbat was regarded 
as a fair average sample of the material showed it to contain 
23·17 per cent of graphite. 

Grossularite, 8.-Grossularite. A very pretty specimen of this mineral has been 
from the town-
ship of Uoler- received by Mr. C. W. Willimott, from Mr. J. Obalski, which 
~i~1 ~;i~~~~~Q. was found at the P. P. Hall chromite mine, near Black Lake, 

block A, of the townsh ip of Coleraine, Megantic county, province 
of Quebec. It consists of small, brilliant, pale hyacinthine
reddish-brown transparent dodecahedrons of grossularite-the 
specific gravity of which, at 15·5° C., was found by l\'Ir. Johnston 
to be 3·600-implanted upon a fragmental rock made up of a 
chromite-bearing quartz and white crystalline calcite. 

Molybdenite, 9.-Molybdenite. This, as pointed out in my last report (Rep. Geol. 
from the town- S C V 1 ... 14 R 189~) · f d · 'd bl ship o! Egan, urv. an., o . v111., p. , D , is oun in cons1 era e 
Ottawa ooun- abundance, in the form of foliated masses, which are sometimes 
ty, Q. 

of large dimen8ions, and not unfrequently more or less thickly 
coated with molybdite or molybdic ochre, on the sixty-ninth lot 
of the fourth range of the township of Egan, Ottawa county, 
in the province of Quebec. 

Mr. C. vV. Willimott has since visited the lo~ality in question, 
and his observations tend to confirm the above statement in 
regard to the abundance of the mineral in this locality. He 
collected many fine specimens )f the same, some of which consist 
of massive aggregations of crystalline plates having a more or 
less perfectly hexagonal outline; and also some large more or less 
weathered fragments of what he thought might not improbably 



~OFFMANH .. CHEMISl'RY A~D MI~ERALOGY. 17 R 

represent the original containing rock, which he found, here and Mineralogical 
there, scattered through the soil with t he molybdenite. These notes-Cont. 
rock specimens have been examined, and found, after having been 
carefully treated for the removal of products of decomposition, to 
consist of a massive pyroxene containing disseminated scales and 
lamellar aggregations of a brownish mica, a large amount of 
pyrite, and some foliated masses of molybdenite. From this it 
may be inferred that the present presence of this mineral, in a 
loose condition, in the soil, is ascribable to the weathering and 
ultimate complete disintegration 0£ a highly pyritiferous pyro-
xenic rock through which it was formerly distributed. 

10.-Molybdite. This has been met with by Mr. C. W. Willimott, in Molybdite, 
considerable abundance, intermixed with the soil in which the fr1 ~mthfeEtown-

s 11p o gan, 
molybdenite occurring on lot sixty-nine of the fourth range of Ottawa. 
the township of Egan, Ottawa county, province of Quebec, is county, Que. 

found. A sample of the earth in question, collected by him, and 
which is of a dull yellowish colour, has been examined by l\Ir. 
Wait and found to contain, in addition to the usual constituents 
of soil, a very large proportion of ferric hydrate, sulphates of 
lime, magnesia and iron, and, approximately, 7·!5 per cent of 
molybenum trioxide. The composition of this material varies, 
however, as might be expected, considerably, other samples 
ha,ving been found to contain, in ~orne instances more, at other 
times less, of the last named constituent. 

11.-Quartz, Radiated. Fine specimens of a massive ra.diated quartz, Radiated 
d f 1 l 't' · f l ']]' quartz, from ma e up o sp rnru 1 ic groups, averagmg rom ten to twe ve m1 1- Valdesisland, 

met.res in diameter, having an internal structure of radiating SGtrait . of BC eorg1a, . . 
acicular crystals and an exterior coYered with projecting pyra-
mids, with bornite filling the interstices between the spherules, 
have been met with in the Triassic trap rocks on the west side 
of V aides Island, near Seymour Narrows, at t.he north end of 
the Strait of Georgia, province of British Columbia. 

12.-Sulphur, Native. Some small cryst11.ls and crystalline aggregates Native 
I · l · d ' sulphur from to w11c1 my attent10n was rawn by Jl.1r. R. L. Broadbent, the township 

observable in some parts of a larcre fra,gment of iron ore from of North l.lm-
0 gess, Lanark 

the second lot of the fifth concession of the township of North county, Ont. 
Burgess, Lanark county, province of Ontario, have been examined 
by Mr. Johnston and found to be native sulphur. The fragment 
of ore in question, consists of specular iron containing, here and 
there, small embedded masses of chalcopyrite. In this, the sul-
phur occurs as a light yellowish crystalline incrust.ation lining 
cavities previously occupied by ch>tlcopyrite, as likewise in isol'ited 

2 
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'fop!\·, from 
Rocky 
Mountains, 
d istrict of 
Alberta, 
N .'iY.T. 

Cyanite
granite
gneiss, 
from near 
Snake Creek, 
Ottawa River, 
Que. 

Granitite· 
gneiss, 
from Taggart 
Bay, Lake 
Kee t1awa, Qne 
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crystals, or groupings of these on the partially weathered chalco
pyrite still remaining in them. 

13.-Topaz. Two small rolled pebbles, of what on examination by 
Mr. Johnston proved to be topaz, were received from Mr. George 
Purches, of Edmonton, who stated that they had been found in 
the gravel of a small river to the west of Jasper House, in the 
Rocky Mountains, district of Alberta, North-west Territory. 
Of these, one, measuring twenty by twenty by thirteen milli
metres, is of a light bluish-green colour, is transparent, has a 
hardness of 8, and a specific gravity of 3·557 ; while the other, 
measuring twenty-five by fifteen by fifteen millimetres, has a 
faint orange-yellow colour, is transparent, and has a specific 
gravity of 3·568. 

ROCKS. 

The analyses of these, were all condiicted by Mr. F. G. Wait. 

1.-Cyanite-granite-gneiss. From the Ottawa River, near Snake 
Creek, Pontiac county, province of Quebec. This, and the five 
following rock specimens were collected by ~fr. A. E. Barlow. 

It was found to have the following composition:-

Silica ...... . . .. . 
Alumina .... . . 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Manganous oxide. . . . . . . .. . ... .. . 
Lime .. . . . . .. . . . .. ....... .. .. . .. ... . .. ... .... . 
Magnesia. . . . . . . . . .. ............ . .... . . 
Potassa. ... . . . . .. ... .. . . . .. . ... .. . . .. ... . 
Soda.......... . . . . . . . . . . . .. . ... ... . . ... .. . 
'iVater, at 100° C 
\Yater, above 100° C. . . . . . . 

66•94 
17 "84 
4 ·30 

trace. 
1·s6 
1 ·s2 
3·36 
i ·s5 
0 ·15 
1·75 

99·37 

2.-Granitite-gneiss. From the north end of Lake Keepawa, west 
shore of Taggart Bay, near entrance, Pontiac county, province of 
Quebec. 

Its analysis afforded the following results :-
Silica .. .. . ... . . ... .. .. ............... . . ... ... . 
Alumina ...... . .. . ........ . 
Ferrous oxide . ... . ... . .... . ... . . ... . 
1\Ianganous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Litr e .. ..... . . . 
Magnesia ..... .. . . . .. ... ... . .... . 
Potassa ... . 
Soda ....... . 
'iVater, at 1(10° C . . ... . . . .. .. .. .... ... .. . . .. . 
\ Yater, above 100' C... . ... . ....... . . . .. . 

71·59 
14 ·34 
i ·25 

trace. 
1 ·03 
0·37 
7· 09 
3 ·13 
0·10 
0·49 
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3.-Granitite-gneiss. From the north end of Lake Keepawa, south Rocks-Cont. 

shore of McLaren Bay, Pontiac county, province of Quebec. Granitite-

Its composition was found to be as follows :-

Silica . . ............................ . 
Alumina . ...... . ... ... ..... . . . 
Ferrous oxide ..... . .. _ . .. ... . . .. . . . ........ . ..... . 

69"39 
17·4G 
l "38 

Lime ...... . ... . .... _... . . . . . . . . . . . . . . . . . . . . . . . . . 2·14 
Magnesia..... . . .... . ..... . .. . ........ . . . . . . ..... . 0·52 
Potassa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 · 77 
Socia..................... . .............. . ... . ... . 5· 1s 
W ater, at 100° C . ...... .. .. .. . .. . ... ... . . . . ...... . 0·06 
' Vater, above 100° C........... . . . . . . . . . . . . . . . 0·47 

gneiss, 
from McLaren 
Bay, L ake 
Keepawa, Que 

99·37 

4.-Granite-gneiss. From the west shore of Lake Wicksteed, town- Granite-

h. 8 E d. t . t f N" . . . f 0 t . gneiss s ip ., is nc o ip1ssmg, provmce o n ano. from Lake 
\Vicks teed, 

Its analysis afforded the following results:- Ont. 

Silica... . .......... . ....... . .. . . . .... . 
Alumina ............. .. .... .. . .. . .. . .. . . . ..... . 
Ferrous oxide .. .. . 
Lime .... . .......... . ... . ............. . . .. ... . 
l\Iagnesia . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Potassa . . . . . . . . . . ... . .........•........ ... . . ... 
Soda . .... . . . . . . . ... .. ..... . ................ . .. . 
\Yater, at 100° C. . . . . . . . . . . . . . . . . . . . . ..... _ .... . 
" 'ater, above 100° C .. . .......... .... ....... . 

67"50 
18"23 
2·39 
1 ·s5 
1 "56 
4·25 
3·79 
o·os 
0·90 

100·55 

5 .-Granitite-gneiss. F rom the north end of Opimika Narrows, west Granitite

shore of Lake Temiscaming, district of Nipissing, province of Fr~%ss0pimik!!. 
Ontario. Karrows,. 

L akeTem1sca-
It was found to have the following composition:- ming, Ont. 

Silica .... . ....... . . . . . .... . . . 
Alumina . . . . .... . .. .. .. . 
]Terrie oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
:Ferrous oxide. . . . . . . . . . . . . . . . . . . .... . . . ......... . 
l\Ianganous oxide .. ... . ... . ... . ...... .. ... .. ... . .. . 
Lime ...... . ....... . . . ... . ..... .. ..... . . .. .. . . 
Magnesia . . . . . . . . . . . . . . .............. . ..... . . . 
Potassa . . . . . . . . . . . . . . . . . .. .. . ... . .... _ ... _ . . . . 
Socia .... . ... . . . . ..... .. . ........ .. ... . . ... . . -· . . 
\Yater, at 100° C. . . . . . . . . . . . . . . . . . . . . . . . ... ... . . . 
' Yater, above 100° C ... . . . .. . .... .. . . .. . 

67"74 
16"13 

J ·50 
1·96 

trace. 
4 ·41 
1"36 
1·30 
4·92 
0·10 
o·ss 

100·2s 

6.-Quartz-mica-diorite-gneiss. From Otter-tail Creek, lower end of 'l_ua ~·tz-mic'.1-

7th b 1 1'.T h B d T · . R d d. t . f d1orite-gne1ss, portage, e ow ... , ort ay an em1scammg oa , is n et o from Otter-

Nipissing, province of Ontario. t
0
ailtCreek, 

2! n. 
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Rocks--Cont. Its composition was found to be as follows : 

Limestone, 
from St. Louis 
de l\Iile-end 
quarries, 
i\!ontreal, 
Hochelag:a 
connty, (.lue. 

Limestone, 
from 
St. Laurent de 
Montreal 
quarries, 
.Jacques Car
tier county, 
Que. 

Silica. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.! · 92 
Alumina..................... . . . . . . . . . . . . . . . . . . . . lS·ss 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 · 73 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 · 76 
;\Iang-anous oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · 26 
Lime............ .. . .. .. .. . .. .. .. . .. . 9·07 
;\fagnesia................... .. . .. .. .. .. .. . .. .. .. 5'38 
P otassa. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . . .. o· 53 
Soda.. ..... .... .. .. .. . .. . .. .. .. .. .. .. .. .. .. . . . .. . 2·94 
\Vattr, at 100° C..... . ............ 0·20 
\Yater, al>ovo 100° C . . . . . . . . . . . . . . . . . . . . . . . . l · 62 

100'29 

LHIESTONES. 

(Continued from page 17 of the last Annual Report of this Sur
vey-vol. viii., 1895.) 

1.-From the St. Louis de Mile-end quarries, Montreal, Hochelaga 
county, province of Quebec. Geological position- Trenton forma
tion, Cambra-Silurian. Collected by Dr. H . .M:. Arr.i, 1896. 

A light gray, somewhat coarse-cry&talline, massive limestone. 
Its analysis afforded Mr. R. A. A. Johnston the following results: 

(After-drying at 100° C.-Hygroscopic water= 0· 14 per cent.) 

Carbonate of lime ...... . . . . .. . . . . ... ............ . . 
magnesia . . .. ......... . ............. . 
iron .. .. . 

Alumina ........... . . . ..... ... .. . . ....... . 
Silica, soluble.. . ... ........ .. ........•... 
Insoluble mineral matter. ... . .. .. . .. . . . ... . 
Organic matter .... ... .. .... . .............. . 

0·02 I 
0·04 ~ 
1'05 
0 07 J 

!J ~ ·GS 

0 42 
0·19 

1'18 

!)9·47 

This stone !ms been wrought to a considen<ble extent, chiefly 
for building purposes. 

2.-From the St. Laurent de Montreal quarries, Jacques Cartier county, 
province of Quebec. Geological position-Chazy, Cam bro-Silurian. 
Collected by Dr. H. ~I. Ami, 1896. 

A somewhat dark-gray, fine to moderately coarse-crystalline, 
massive, limestone. An analysis by Mr. Johnston, showed it to 
have the following composition: 

(After drying at 100° C.-Hygroscopic water= 0·16 per cent. 
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Carbonate of lime .......... . . . . 
magnesia .. . ............. . . 
iron .............. . ...... . 

Alumina .......... . .. . ... . . .. . . ... . . .. . . . 
Silica, soluble. . . . . . .......... . 
Insoluble mineral matter ........ .. .... .... . 
Organic mo,tter . . .. 

0·01 1 
0·03 I 
l 'jl6 i 
0·15 ) 

95 ·03 
2·75 
o·.;7 

1'85 

100'10 

21 R 

This stone is extensively quarried for structural purposes, and 
is also used for the manufacture of lime. 

3.-From the old quarry on Gale's farm, Hochelaga, Hochelaga county, 
province of Quebec. Geological position-Trenton formation, 
Cambro-Silurian. Collected by Dr. H. l\I. Ami, 1896. 

A dark gray, for the most part compact, massive limestone. 
Its composition was found by ::\'Ir. Johnston to be as follows : 

(After drying at 100° C.-Hygroscopic w'\ter = 0 · 34 pP-r cent.) 

Carbonate of lime .......... . 
magnesia ...... . 
iron ........... . . 

Sulphate of lime . . . . . . . . . . . . . . . 
Alum ma....... . . . ..... . ........ . 
Silica, soluble.... . . . ................. . .. . 
Insol.~ble matter, consisting of-

S1hca . . . . . . . . . . .... .... . . r;·73 1 
Alnmina. . . . . . . i · 40 I 
Ferric oxide...... . .... ..... . o· 31 I 
Lime . . . . . . . . . . . . . . . . .. 0·11 r. 
Potassa. . . . . . . . . . . . . . . . . . . . . . . none I 
Socia . . . . ............ ... . . .. . none I 

0·011 
o·u I 

I 
r 
i 
I 

9·11 ) 

87'11 
2·79 
0·50 
0·02 

.. n·26 

Organic matter. . . . . . . . . . . . . . . . U · 56 .l 
99 6S 

This stone has been found to yield a good hydraulic lime. 

GOLD AND SIL VER ASSAYS. 

These were all conducted by Mr. R. A. A. Johnston. 

As explanatory of the numerous instances in which no trace of 
either gold or silver was found, it may be mentioned that in nearly 
all these cases the assay was carried out by special request. 

PROVINCE OF NOV A SCOTIA. 

Limestones
Cont. 

Limestone, 
from old 
quarry on 
Gale's far·m, 
Hochelaga, 
Hochela1p 
county, ~lue. 

1.-From the Boisdale Hills, south-east of the south end of Long Province of 

Island, Cape Breton count.y. Examined for l\Ir . .N. L. Nicholson. Nova Scotia. 

An association of white sub-translucent quartz with a little 
serpentine, carrying very small quantities of galena, copper-



Gold 
and silver 
assays-Cont. 

Province of 
Nova 
Scotia-Cont. 

Pro,•ince of 
New 
Brunswick. 
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pyrites and zinc-blende. The sample, consisting of a dozen frag
ments, weighed two ounces and a half. 

It contained neither gold nor silver. 

2.-From two miles from Gore Court House, Hants county. 
for Mr. W. O'Brien. 

Examined 

A weathered schistose rock, carrying sma,ll quantities of iron
pyrites. The sample, consisting of two fragments, weighed twelve 
ounces. It was found to contain: 

l-lold.......... . . . . . .. 1 ·925 ounce to the ton of 2,000 lbs. 
Silver .... .. ...... . ... ... none. 

PnovrncE OF N Ew Bnu~swrcK. 

3.-From \Voodstock, Carleton county. 
vein. 

From t he so-called No. 1 

An association of white sub-translucent quartz with a gray 
granular felspathic rock, carrying small quantities of iron-pyrites 
and galena. The sample, consisting of three fragmen ts, weighed 
thirteen ounces. 

1t contained neither gold nor silver. 

4.-Also from W oodstock, Carleton county. From the so-called No. 2 
vem. 

A white sub-translucent quartz, carrying galena and iron
pyrites. The sample, consisting of two fragments, weighed four 
ounces. It was found to contain: 

Gold ..... ......... . ... . none. 
Silver.... . . . . . . ........ 7 · 642 ounces to the ton of 2,00-0 lbs. 

5.-From Frenchman's Creek, parish of Lancaster, St. John county. 
This, and the four following specimens, were collected by Prof. L . 
W. Bailey. 

A grayish-white fine granular dolomite, traversed by seams of 
'vhite sub-translucent quartz carrying small quantities of a honey
yellow zinc-blende, crystalline galena, and tetrahedrite. Weight 
of sample, a single fragment, one pound. The metallic sulphides, 
freed from all gangue, contained : 

Gold .............. . .... none. 
Silver, at the rate of .... 25'083 ounces to the ton of 2,000 lbs. 

6.-A verage sample of material from veins at and near the supposed 
gold mine on Serpentine Ri1•er, Victoria county. 
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It consisted of an association of white and gray sub-translucent Gold 

quartz with gray chloritic and grayish-white quartz-mica schists, and silve
0
r 

· assays- ont. 
carrying very small quantities of iron-pyrites. The sample, con- . 
· t. f h" f · h d l d d Provmce of sis mg o some t irty ragments, we1g e twe ve poun s an a :N"ew Bruns-

half. wick-Cont. 

It contnined neither gold nor silver. 

7.-From Bailey Settlement, Charlotte county. 

An association of white sub-translucent quartz with a little 
gray chloritic schist, in parts stained with hydrated peroxide of 
iron, carrying ''ery small quantities of iron-pyrites. The sample, 
consisting of seven fragments, weighed four pounds nine ounces. 

It contained neither gold nor oi lver. 

8.-From the Murchie Place, between Basswood Ridge road and Get
chell Settlement road, Charlotte county. 

A white sub-translucent quartz, stained and coated with 
hydrated peroxide of iron. The sample, consisting of twelve frag
ments, weighed three pounds fh-e ounces. 

It contained neither gold nor silver. 

9.-From the Grunner farm, between Basswood R.idge road and Get
chell Settlement road, Charlotte county. 

An association of white sub-translucent quartz with some 
crystalline dolomite and a little gray chlorit ic schist, in parts 
stained with hydrated peroxide of iron, carrying very small quan
tities of iron-pyrites and pyrrhotite. The sample, consisting of 
seven fragments, weighed eight pounds five ounces. 

It contained neither gold nor silver. 

] 0.-From near St. A ndrews, Cha.rlotte county. Exa.minecl for ~Ir. 
E. A. Charters. 

A flesh-red felspathic rock, 
small quantities of iron-pyrites. 
fragments, weighed six ounces. 

through which was disseminated 
The sample, consisting of three 

It contained neither gold nor silver. 

PROVINCE OF QUEBEC, 

11.-From the fourteenth lot of t he sixth range of the township of Province•or 

Hatley, , 'tanstead county. This, and the five following specimens Quebec. • 

were collected by ~fr. R. Chalmers. 



Gold 
and silver 
assays-Cont. 

Province of 
Quebec-Cont. 
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An association of a white sub-translucent quartz with some 
gray talcose schist, carrying small quantities of iron-pyrites and 
pyrrhotite. The sample, consisting of four fragments, weighed 
seven pounds. 

It conta,ined neither gold nor "ilver. 

12.-From the same locality as the preceding specimen. 

A white sub-translucent quartz with which was associated a 
little gray chloritic schist, carrying very small quantities of pyrr
hotite. The sample, consisting of two fragments, weighed one 
pound nine ounces. 

It contained neither gold nor sil rnr. 

13.-From the foot of Devils Rapids, Chaudiere River, Beauce county. 
An associa tion of white quartz with a dark gray schistose rock, 

for the most part stained with hydrated peroxide of iron. The 
sample, consisting of three fragments, weighed two pounds eight 
ounces. 

It contained neither gold nor silver. 

14.-From the O'Farrell vein, Devils Rapids, Chaudiilre River, Beauce 
county. 

A white sub-translucent quartz, in parts coated with hydrated 
peroxide of iron, carrying small quantities of iron-pyrites. The 
sample, consisting of two fragments, weighed two pounds seven 
ounces. It was found to contain : 

Gold . . . . . . . . . . . . . . . . . . .......... .. . . .. • .... . trace 
Si 1 ver . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... ............. none 

15.-From St. Charles, Gilbert River, Beauce county. 

A grayish-white quartz stained and coated with hydrated per
oxide of iron. The sample, consisting of two fragments, weighed 
four pounds eleven ounces. 

It contained neither gold nor silver. 

16. -From the Short farm, near Sherbrooke, Sherbrooke county. 

An association of white cryptocrystalline to compact quartz 
with a little green diorite, in parts coated with hydrated peroxide 
of iron, carrying small quantities of iron-pyrites. Tbe sample, 
which was composed of numerous fragments, weighed two pounds 
six ounces. 

It contained neither gold nor silver. 

17.-From the eleventh lot of the eleventh range of the township of 
Sutton, Brome county. Examined for 1\ir. E. G. Smith. 
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An association of white quartz-felspar rock with some grayish- Gold 
green chloritic schist, carryin" small quantities of iron-pyrites and and silvecr 

o assays- ont. 
pyrrhotite. The sample, consisting of two fragments, weighed six . 

d Provmce of 
poun s fifteen ounces. Qu~bec-Cont. 

It contained neither gold nor silvAr. 

l 8.-From the twenty-second lot of the first range of the township of 
Thetford, l\fegautic county. Examined for Dr. James Reed. 

An association of a white sub-translucent quartz with some gray 
chloritic schist, carrying small quantities of iron-pyrites. The 
sample, which was composed of six fragments, weighed one pound 
four ounces. 

It contained neither gold nor silver. 

~ ORTH·EAS'l' TERHI'IOil.Y. 

19.-From a vein twenty miles above :Fort Ohimo, south bank of Korth-east 
Koksoak River. This and the five following specimens were col- Tenitory. 
lected by l\Ir. A. P. Low. 

A weathered rock carrying large quantities of iron-pyrites. The 
sample, a sing:e fragment, weighed one pound eleven ounces. 

It eontained neither gold nor silver. 

20.-From a vein on Fisher Bay, south shore of Hudson Strait. 

The sample consisted of two fragments, one of which was an 
association of white translucent quartz with a little dark gray 
garnetiferous hornblendic gneiss, carrying very small quantities of 
iron pyrites ; the other, an association of white translucent quartz 
with very small quantities of gray felspar and cleavable white 
calcite, in parts stained and coated with hydrated peroxide of iron· 
Weight of sample, fourteen ounces. 

It contained neither gold nor silver. 

21.-From a vein at the head of Wakeham Bay, south shore of Hudson 
Strait. 

An association of white sub-translucent quartz with a little 
garnetiferous hornblendic gneiss, through which was disseminated 
a few particles of pyrrhotite. \Veight of sample, eight ounces. 

It contained neither gold nor silver. 

22.-Frum a vein on Joy Bay, south shore of Hudson Strait. 

An association of bluish-white opalescent quartz with a grayish 
black hornblendic gneiss. Weight of sample, three ounces. 

It contained neither gold nor silver. 



Gold 
and silver 
assays-Cont. 

North-east 
Territory-
Cont. 
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23.-From another vein on Joy Bay, south shore of Hudson Strait. 
The sample was composed of three fragments, consisting, respec

tively of-a somewhat coarse grained gray granite with a little 
hematite; a white t.ranslucent quartz, stained and coated with 
hydrated peroxide of iron; and a white cryptocrystalline quartz, 
also stained and coated with hydrated peroxide of iron. 'Weight 
of sample, seven ounces. 

It contained 1wither gold nor silver. 

24.-From a vein near Cape Hope's Advance, south shore of Hudson 
8trait. 

An association of white sub-translucent quartz with a dark gray 
gneissoid rock, carrying small quantities of iron-pyrites. \Veight 
of sample, four ounces. 

It contained neither gold nor silver. 

PrrovrncE OF ON'rARIO. 

25.-From the south-west arm of Lake Tamagamingue, about two miles 
from the end of the br.y, on the north side, district of Nipissing. 
·width of vein, twenty-one feet. Taken eighteen feet from the 
surface. Examined for ~Ir. P. A. Ferguson. 

A grayish-white quartz, carrying somewhat large quantities of 
crystalline iron-pyrites. The sample, a single fragment, weighed 
ten pounds four ounces. 

It contai1rnd neither gold nor silver. 

26.-From the township of Davis, district of Nipissing. 

An association of grayish-white sub-translucent quartz with 
some white felspar, carrying somewhat large quantities of copper
pyrites and iron-pyrites. ·weight of sample, a single fragment, 
eight ounces. It was found to contain : 

Gold. . . . . . . . . . . . . . trnce. 
Sih·er ............ 0'408 of an ounce to the ton of 2,000 lbs. 

27.-From the tenth lot of the sixth concession of the township of 
Davis, district of Nipissing. Examined for ~Ir. D. O'Connor. 

An association of gray sub-translucent quartz, with a little 
gray diorite, in parts stained and coated with hydrated peroxide 
of iron, carrying very small quantities of iron-pyrites and pyrrho
tite. Weight of sample, consisting of five fragments, one pound 
six ounces. 

It contained neither gold nor silver. 
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28.-From lot three of the first concession of the township of }lcKim, Gold 

district of Nipissin&r. Examined for :Mr. D. O'Connor. and silver 
~ assays-Oont. 

An association of quartz and actinolite, more or less coated Province of 

with hydra,ted peroxide of iron, carrying iron-pyrites, copper- Ontario-Co~t 

pyrites and pyrrhotite. The sample, consisting of several frag-
ments, weighed two pounds seven ounces. Assays gave : 

Gold .............. none. 
Sih-er.. . ... O"iOO of an ounce to the ton of 2,000 lbs. 

29.-From a vein on lot twelYe of the fourth concession of the town
ship of Blezard, district of Nipissing. This, and the following 
specimen were examined for }fr. }I. Allard. 

The specimen, which was taken from the surface, consisted of 
a grayish-white quartz carrying iron-pyrites, copper-pyrites and 
pyrrhotite. The S<tmple, consisting of three fragments, weighed 
eight ounces. 

It contained neither gold nor si lver. 

30.-From the same vein as the preceding specimen, but t11ken at a 
depth of seven feet. 

It consisted of a grayish-white quartzo-felspathic rock. The 
sample, consisting of six fragments, weighed one pound. 

It containerl neither gold nor silver. 

31.-From lot one of the sixth concession of the township of Shedden, 
district of Algoma. Examined for Mr. R. J. Wh<ilen. 

An association of grayish-white qu11rtz with a dark gray 
granitic gneiss, more or less coated with hydrated peroxide of 
iron. The sample, consisting of several fragments, weighed nine 
pounds. 

It contained neither gold nor silver. 

32.-From lot three of the fourth concession of the township of ::111iy, 
district of Algoma. Examined for .Jir. George Boyes. 

An association of gray sub-translucent quartz with s111all 
quantities of mica-schist, carrying some specuhir iron and a very 
little iron-pyrites. The s111nple, consisting of a very large number 
of fragments, weighed twenty-five pounds. 

It contained neither gold nor silver. 

33.-From lot thirty-five of the eighth concession of the township of 
Clarendon, Frontenac county. This, and the following specimen 
were examined for )fr. J. Muldoon. 
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A massivP, iron-pyrites, thickly coated with hydrated peroxide 
of iron. Weight of sample, one pound. 

It contained ,neither gold nor silver. 

Province of 34.-From the thirty-eighth lot of the tenth concession of the town-
Ontario-Cont ship of Clarendon, Frontenac county. 

An association of white sub-translucent quartz with a small 
amount of hornblendic rock, containing a few particles of garnet, 
some black mica and very small quantities of iron-pyrites. The 
sample, which was, in parts, coated· with hydrated peroxide of 
iron, weighed eleven ounces. 

I t contained neither gold nor silver. 

35.-From the property of Mr. George l\lcLean, lot twenty-six, con
cession eleven, of the township of Dungannon, Hastings county. 

A greenish-gray calcareous pyroxenite, carrying small quanti
ties of iron-pyrites. The sample, consisting of several fragments, 
weighed three pounds two ounces. 

It contained neither gold nor silver. 

36.-From lot thirty-five, East Hastings road, township of Dungannon, 
Hastings county. 

A weathered gneissoid rock, through which was disseminated 
small quantities of iron-pyrites. "Weight of sample, ten ounces. 

It contained neither gold nor silver. 

37.-From the O'Brien shaft, east half of lot twelve, concession four, 
of the township of Lavant, Lanark county. 

A grayish-white dolomitic limestone, through which was dis
tributed a somewhat large quantity of iron-pyrites. It contained: 

Gold . ... .. ....... .. . 
Silver .... . ......... .. .. . 

trace. 
none. 

38.-From the north-east half of lot twelve, concession two, of the 
township of South Sherbrooke, Lanark county. 

A white translucent quart.z, carrying small quantities of copper
pyrites, iron-pyrites and coarsely crystalline galena. The speci
men, which was, in p<irts, coated with hydrated peroxide of iron, 
weighed one pound eleven ounces. It was found to contain: 

Gold ..... .. . . ... . ...... 3·500 ounces to the ton of 2,000 lbs. 
Silver ................ 0'408 of an ounce 

39.-A specimen of the bismuthinite, which occurs, in the form of lead
gray lamellar masses, associated with beryl, sphene, et cretera, in 
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a coarse granite Yein in the township of Lyndoch, Renfrew county, Gold 

has been submitted to assay, and with the following result: and silve
0
r 

~ assays- ant. 
It contained neither gold nor silver. 

40.-From the township of ·westmeatb, Renfrew county. 

An asso~iation of gray sub-translucent quartz, black pyroxene, 
fine crystalline gray dolomite, and a little black mica-here and 
there coated with a little blue carbonate of copper, carrying 
some iron-pyrites and a little copper-pyrites. The &ample, some 
twenty fragments, weighed twenty-three pounds. 

It contained neither gold nor silver. 

41.-From the township of Grimsthorpe, Hastings county. 

A white, for the most part cryptocrystalline, quartz, carry
ing smali quantities of mispickel. vYeight of sample, consisting 
of three fragments, twenty pounds. It was found to contain: 

Gol<l ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Silver ............................................... none. 

42.-From near the Yillage of ·wabigoon, district of Rainy River. 
"Examined for Mr. George Aske. 

A white sub-translucent quartz, carrying somewhat large 
quantities of pyrrhotite. The sample, consisting of two fragments, 
weighed thirteen ounces. 

It contained neither gold nor silver. 

43.-From the vicinity of Heron Bay, district of Thunder Bay. Ex
amined for :Jir. J. B. Dumoulin. 

A white translucent quartz, carrying Yery small quantities of 
iron-pyrites and pyrrhotite. The sample, consisting of four frag
ments, weighed three pounds. 

It contn,ined neither gold nor sih-er. 

N ORTII-\\'EST TERRITORY. 

ProYince of 
Ontario-Cont. 

44.-From :i\Iuskuskow River, below Elbow Lake, district of Kee- Nort.h-west 
watin. This, and the two following specimens were collected by Terri tory. 
l\Ir. J. B. Tyrrell. 

A grayish-white quar tz, for the most part stained with hydrated 
peroxide of iron, carrying small quantities of iron-pyrites. 

It contained neither gold nor silver. 

45.-From Nelson River, Cross Lake, district of Keewatin. 

A weathered quartzose rock. Weight of sample, four ounces. 

It contained neither gold nor silver. 
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46.-From Nelson River, ;i,bove Pipestone Lake, district of Keewatin. 
A dark gray quartzite, containing, here and there, a few parti

cles of iron-pyrites. \Veight of sample, a single fragment, four
teen ounces. 

It contained neither gold nor si lver. 

47.-Ash from a bumt-out seam of lignite on the left bank of the 
North Saskatchewan River, at Edmonton, district of Alberta. 
Collected by Dr. G. M. Dawson. \Veight of sample, one pound. 

It contained neither gold nor silver. 

48.-From near the west end of Castle Mountain, about two miles 
from Baker Creek, District of Alberta. Examined for Major 
\Valker. 

A somewhat coarsely crystalline gu.lena in a gangue composed 
of an association of grayish-white felspathic rock with white cal
cite. The sample, consisting of several fragments, weighed one 
pound five ounces. It was found to contain : 

Gold ........... .. .......... . .. trace. 
Silver .... . .......... . ... l · 167 ounce to the ton of 2,000 lbs. 

49.-From the claim of T. Grierson on Sheep Creek, district of Alberta. 
Received from Mr. Wm. Pearce. 

The material consisted of a mixture of a gray, slightly calcar
eous sandstone-in some instances stained with hydrated peroxide 
of iron, with a gray quartz-conglomerate. Weight of sample, two 
pounds two ounces. 

It contained neither gold nor silver. 

50.-From near the head of Smoky River, district of Alberta. 
Examined for Mr. George Purches. 

A quartz-conglomerate, in parts coated with hydrated peroxide 
of iron. The sample, consisting of two fragments, weighed eleven 
ounces. 

It contained neither gold nor silver. 

f> 1.-From No. 8 claim, Eldorado Creek, Klondike River, about three
quarters of a mile up the creek, Yukon district. This, and the 
two following specimens were collected by Mr. William Ogilvie. 

An association of white cryptocrystalline quartz with some 
grayish-green mica.-schist. The sample, a single fragment, weighed 
nme ounces. 

It contained neither gold nor silver. 

52.-From lower end of cafion on Forty-mile River, Yukon district 
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An association of white translucent quartz with small quantities Gold 

of gray mica-schist, in parts thickly coated with hydrated oeroxide and silve0r t 
• assays- on . 

of iron. The sample, two fragments, weighed one pound two 
ounces. 

It contained neither gold nor ;;ilvn. 

53.-From the Cone Hill gold claim, Yukon district. 

An association of a dark grayish-green 8erpentine limestone 
with a white quartzo-felspathic rock, in parts stained and coated 
with hydrated peroxide of iron and green carbonate of copper. 

It contained neither gold nor siher. 

PROVINCE OF BRITISH COLUMBIA. 

Of the following-

Specimens Nos. 54-GO are from the \Vest Kootenay district. 
61-80 In terior plateau region. 
81-87 Coast ranges and coast region. 

North-west 
Territory
Conl. 

54.-Fl'Om the Ruth claim, one and 
Sandou, 'iVest Kooteuay district. 

a quarter mile, by road, from Province of 
British Col· 
umbia. 

A coarsely crystalline galena, in parts coated with hydrated 
peroxide of il'On. Weight of sample, one pound one ounce. As-
says gave: 

Gold....... . .. none. 
Silver.......... 1!)4·687 ounces to tllP tou of 2,000 lbs. 

55.-From the Black Fox mine, near Nelson, West Kootenay district. 

A coarse crystalline galena to which was 
groups of white transparent quartz crystals. 
from associated quartz, was found to contain : 

Gold ........ ........ none. 

attached radiating 
The galena, freed 

Silver........ . ... so·!'l37 ounces to the ton of 2,000 lbs. 

56.-From the Cable claim, head of Woodberry Creek, Kootenay 
Lake, West K.ootenay district. Examined for l\1r. H. A. Cameron. 

A gray quartzo-felspaLhic rock, through which was disseminated 
numerous fine particles of iron-pyrites. The sample, two frag_ 
ments, weighed one pound. It contained : 

Gold . . . . . . . . . . . . . . . trace. 
Silver ....... ...... (i·008 ounces to the ton of 2,000 lbs. 

57.-From the Sunset claim, near Lardeau, West Kootenay district. 

An association of white translucent quartz with a little green 
chromiferous mica-schist, in parts thickly coated with hydrated 



Gold 
and silver 
assays-Cont. 

Province of 
British Col
umbia-Cont. 

33 R GEOLOGICAL SURVEY OF CANADA. 

peroxide of iron, carrying somewhat large quantities of coarsely 
crystalline galena. The sample, consisting of five fragments, 
weighed one pound ten ounces. Assays showed it to contain : 

Gold ..... .. .. . .none 
Silver. . .. SG · 333 ounces to the ton of 2,000 lbs. 

58.-From Cariboo Creek, South Fork of Kaslo Creek, West Kootenay 
district. Examined by }1r. A. Goodanough. 

A coarsely crystalline galena, with which was associated small 
quantities of calcite and cerussite. Assays gave: 

(+old . . .... .. . ... . . none 
8ilver. ... . . . . . . . . .14"583 ou11ce8 to the ton of2,000 lbs. 

59.-From Laforme Creek, Columbia River, twenty miles north of 
Revelstoke, West Kootenay district. Examined for Mr. \V. E. 
?.IcLauchli n. 

An association of pyrrhotite and mi~pickel, through which was 
dissemirnLted a little quartzosA gangue. The sample, a single frag
ment, weighed one pound. It was found to contain: 

Gold .. . 
Silver .... . 

. .0·467of an ounce to the ton of 2,000 lbs. 
..0"408 

60.-From Six-mile Creek, ten miles below Slocan Lake-'\Vest Koote
nay district. Examined for }fr. S. L. Goldburg. 

An association of white quartz with a white felspar and gray 
pyroxene, carrying small quantities of pyrrhotite and a few scales 
of graphite. Weight of sample,· one pound one ounce. 

It contained neither gold nor silver. 

61.-From a ledge on Roper )fountain, one mile south of Kamloops 

Lake, and t'vo miles <Lnd a half from Cherry Creek i:; iding on the 
line of the Canadian Pacific Railway-Interior plateau region. 
Examined for Mr. John ::\forrill. 

Copper-pyrites with a very small amount of a calcareous gangue. 
·weight of sample, seven ounces. It contained: 

Gold........ .. .none 
Silrnr .... . .......... .4'258 ounces to the ton of 2,000 lb•. 

62.-From three miles south-west of Grande Prairie-Interior plateau 
region. This, and the two following spe.cimens were collected by 
:'11.r. J. ?.foE,·oy. 
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A weathered felspathic rock, here and there coated with green q-olcl and 
. . . s1l ver assays-

carbonate of copper, carrymg large quanties of copper-pyrites. Cont. 

The sample, a single fragment, weighed one pound. Assays gave: 

Gold ...... . ......... trace 
Silver ............... 6·533 ounces to the ton of 2,000 lbs. 

63.-From Salmon River, fifteen miles south of Grande Prairie, 
ior plateau region. 

Inter-

A gray quartzo-felspathic rock, through which was distributed 
numerous particles of pyrrhotite. The sample, a single fragment, 
weighed one pound four ounces. 

It contained neither gold nor silver. 

64.-From nine miles west of Chaperon Lake, Interior plateau region. 
A white cryptocrystalline quartz, through which was distributed 

a few particles of iron-pyrites and copper-pyrites. The sample, 
consisting of three fragments, weighed two pounds four ounces. 

It contained neither gold nor silver. 

65.-From the Iron Mask claim, situated about half a mile south of 
the south-eastern corner of Roper's wire fence on the Savona wag
on road, and about half way between Dufferin and Sugar Loaf 
Hills, Interior plateau region. This, and the six following speci
mens were examined for Mr. Wentworth F. Wood. 

The material, which was taken at a depth of forty feet below the 
surface, consisted of an association of copper-pyrites, iron-pyrites 
and magnetite. The sample, two fragments, weighed one pound 
four ounces. It was found to contain: 

Gold .... . trace. 
Silver . ....... . 0 · 483 of an ounce to the ton of 2,000 lbs. 

66.-From the Charlotte claim, ~ituated south-east of Coal Hill and 
about one mile west of James Mellon's house, Interior plateau 
region. 

A white quartz, in parts coated with hydrated peroxide of iron, 
carrying iron-pyrites and copper-pyrites. The sample, a single 
fragment, weighed one pound two ounces. Assays ' showed it to 
contain: 

Gold. . . . . . . . . . . .. . .. . . trace. 
Silver . ..... . ............ 1·575 ounce to the ton of 2,000 lbs. 

67.-From the Lucky Strike claim, situated half way between Dufferin 
and Sugar Loaf Hills, Interior plateau region. 
3 

Province of 
British Col
umbia-Cont. 
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Cont. 
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British Col
umbia-Cont. 
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The material, which was taken from near the surface, consisted 
of a weathered copper-pyrites. The sample, a single fragment, 
weighed one pound ten ounces. It contained : 

Gold . . . . . . . . . . trace. 
Silver .............. 0 ·233 of an ounce to the ton of 2,000 lbs. 

68.-From the Copper King claim, situated some three hundred yards 
north of William Roper's house, Interior plateau region. 

The material, which was taken at a depth of eighteen feet 
below the surface, consisted of copper-pyrites in a gangue of 
gray quartzo-folspathic rock. The sample, a single fragment, 
weighed four pounds ten ounces. It was found to contain : 

Gold . . . . . . . . . . . . . . . . . trace. 
Silver ................. 3"792 ounces to the ton of 2,000 lbs. 

69.-From the Laurier claim, situated on the north si<le of the Savona 
wagon road, about half way between James Guerin's and J. L . 
Hughes's ranches, Interior plateau region. 

The sample, a surface specimen, consisted of an association of 
a gray quartzo-felspathic rock with some white crystalline calcite, 
in parts coated with green carbonate of copper, carrying somewhat 
large quantities of copper-glance. Weight of sample, eight 
ounces. Assays gave; 

Gold . . . . . ......... . none. 
Silver ...... . ... . 0·933 of an ounce to the ton of 2,000 lbs. 

70 . ....:...From the Python claim, situated on the second bench from the 
top of Coal Hill, north-west of the peak, Interior plateau region. 

A weathered quartzo-felspathic rock, coated with hydrated per
oxide of iron and green carbonate of copper, carrying somewhat 
large quantities of iron-pyrites and copper-pyrites. Weight of 
sample, a single fragment, two pounds. It contained : 

Gold .......... , . . . trace. 
Silver ........... , . . 0 · 117 of an ounce to the ton of 2, OOO lbs. 

71.-From the Iron Cap claim, situated two hundred feet west of the 
wagon :i;oad running from Savona road to Hull's ranch, and 
about half a mile from the junction of the two roads, Interior 
plateau region. 

A white quartz, in parts coated with hydrated peroxide of iron, 
carrying copper-pyrites and iron-pyrites. The sample, a single 
fragment, weighed one pound thirteen ounces. Assays showed 
it to contain : 
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Gold . . . . . . . . . . . . . . . . trace. 
Silver ... , . . . . . . . . . . . . . 1·108 ounce to the ton of 2,000 lbs. 

72.-From a boring at the Excelsior claim, Cayoosh Creek, Interior 

Gold and 
silver assays
Cont. 

plateau region. Province of 

A l t fi 1 h d l . . f . British Col· 
somew 1a ne y crus e roe' matter, consistmg o an assoc1- umbia-Cont. 

ation of gray quartz and grayish-black chloritic schist. Weight 
of sample, two ounces. 

It contained neither gold nor silver. 

73.-From a ledge on Dog Creek, Fraser River, Interior plateau 
region. 

A white sub-translucent quartz, in parts coated with hydrated 
peroxide of iron and blue and green carbonates of copper, carry
ing small quantities of copper-pyrites. Weight of sample, two 
fragments, ten ounces. 

It contained neither gold nor silver. 

71.-From a ledge on Upper Deadman's Creek, Thomp8on River, 
Interior plateau region. 

A dark gray to white felspathic rock, through which was dis
tributed a few particles of iron-pyrites. The sample, consisting 
of three fragments, weighed nine ounces. 

It contained neither gold nor silver. 

75.-This, and the three following specimens are from the Avoca 
claim, on the west side of Bonaparte River, two miles and a half 
above Hat Creek, Interior plateau region. 

A white quartz, carrying small quantities of iron-pyrites, copper
pyrites and a dark grayish-black tennantite. The sample, consist
ing of two fragments, weighed two pounds nine ounces. It 
contained: 

Gold ................ trace. 
Silver ............... 29'458 ounces to the ton of 2,000 lbs. 

76.-A dark grayish-black, massive, tennantite, together with some 
iron-pyrites and galena and a little quartz. The sample, a single 
fragment, weighed six pounds twelve ounces. Assays gave: 

Gold. . . . . . . . . . . . . . . . none. 
Silver ............... 57·g25 ouncea to the ton of 2,000 lbs. 

"'77.-Another sample of this tennantite-free from all foreign admix
ture-was found to contain: 

Gold .......... ...... none. 
Silver . ......... ..... 6!l'562 ounces to the ton of 2,000 lbs. 
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The copper was, in this instance, 11lso estimated; it amounted 
to 41 ·51 per cent. 

78.-Consisted of kaolinite carrying iron-pyrites. The sample, con
sisting of two fragments, weighed two pounds one ounce. 

It contained neither gold nor silver. 

79.-From the Maggie claim, west side of Bonaparte River, about two 
miles and a lmlf above Hat Creek, Interior plateau region. This, 
and the following specimen were examined for Mr. J. B. Bryson. 

A white, honeycombed quartz, in parts coated with hydrated 
peroxide of iron. The sample, consisting of several fragments, 
weighed four ounces. It was found to contain: 

Gold .............. trace. 
Silver .. , ........... 0· 525 of an ounce to the ton of 2,000lbs. 

80.-Also from the Maggie claim. 

An association of gypsum and quartz, coated with hydrated 
peroxide of iron and green carbonate of copper. The sample, 
which consisted of numerous fragments, weighed five ounces. 

It contained neither gold nor 8ilver. 

81.-From the Golden Sceptre claim, on Birkenhead River, a tributary 
of the Mosquito, Coast ranges and Coast region. Examined for 
Mr. G. Griffith. 

A weathered quartz rock, carrying copper-pyrites. Weight of 
sample, an ounce and a half. Assays gave : 

Gold . . . . . . . . . . . ...... none. 
Silver .. .. .... . ... . ... .. 2·187 ounces to the ton of 2, OOO lbs. 

82.-Also from the Golden Sceptre claim. 

A white crystalline quartz, for the most part thickly coa.ted 
with hydrated peroxide of iron and green carbonate of copper, 
carrying iron-pyrites and copper-pyrites. The sample, consisting 
of seven fragments, weighed one pound two ounces. It contained : 

Gold ... . ............ _ . trace. 
Silver ................. 3·208 ounces to the ton of 2,000 lbs. 

83.-A specimen of the so-called "red blanket" from the Bimetallic 
claim-same locality as the two preceding specimens. Examined 
for Mr. G. Griffith. 

A massive iron-ochre. Weight of sample, one ounce and a half. 

It contained neither gold nor silver. 
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84.-From the west side of Harrison Lake, Coast ranges and Coast Gold and 
reirion. silver assays-
~ Cont. 
A light gray quartzo-felspathic rock, in parts coated with 

hydrated peroxide of iron, carrying small quantities of iron-pyrites. Pr?':ince of 

Th l · t" ff f t · l d d f British Cole samp e, cons1s mg o our ragmen s, we1g ie one poun our umbia-Cont. 

ounces. 
It contained neither gold nor silver. 

85.-From lot eight hundred and twelve, group one, on the north arm 
of Burrard Inlet, twelve miles from the city of New Westminster 
and thirteen miles from the city of Vancouver, Coast ranges and 
Coast region. Examined for Mr. E. H. Rainey. 

The material, fifteen samples, consisted of: (1) iron-pyrites and 
pyrrhotite in a weathered felspath ic rock; (2) an association of 
magnetite with some iron-pyrites and a little copper-pyrites; (3) 
iron-pyrites and magnetite in a gangue composed of felspar and a 
little actinolite; ( 4) a grayish-white quartzo-felspathic rock, car
rying iron-pyrites; (5) iron-pyrites in a gangue composed of fel
spar and a little dolomite; (6) a grayish-white felspathic rock, 
carrying iron-pyrites; (7) an association of a white sub-translucent 
quartz with a little yellowish-green epidote; (8) iron-pyrites and 
magnetite in a grayish-green hornblendic rock; (9) a white 
quartzo-felspathic rock carrying small quantities of iron-pyrites; 
(10) a gray quartzo-felspathic rock through which was dissemin
ated small quantities of iron-pyrites; (11) a white, sub-translu
cent quartz carrying small quantities of copper-pyrites and galena ; 
(12) an association of fine granular pyroxene and white quartz, 
carrying small quantities of copper-pyrites and iron-pyrites; (13) 
iron-pyrites in a gangue composed of a gray quartzo-felspathic 
rock; (14) iron-pyrites in a gangue of white opaque quartz; (15) 
an association of magnetite and iron-pyrites. The whole was 
reduced to fine powder, and of t,his a fair average sample sub
mitted to assay. 

It contained neither gold nor silver. 

86.-From near Deserted Bay, Jarvis Inlet, Coast ranges and Coast 
region. Examined for Mr. J. C. Keith. 

A massive pyrrhotite. vVeight of sample, three ounces. It was 
found to contain: 

Gold ....... . ... . . 0·117 of an ounce o the ton of 2,000 lbs. 
Silver .... . .. . . .... 0·117 ' 

87.-From Gabriola I sland, Strait of Gu 1gia, Coast ranges and Coast 
region. 

' 
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An association of a grayish-green serpentine rock with some 
white quartz and calcite, carrying galena and small quantities of 
iron-pyrites and 0opper-pyrites. The sample, consisting of five 
fragments, weighed six ounces. Assays showed it to contain : 

Gold . . ..... _ ... . .. 0·350 of an ounce to the ton of 2,000 lbs, 
Silver . . ... . ....... 2 · 800 ounces 

NICKEL AND COBALT. 

Estimation of, in certain ores from the undermentioned localities 
in the provinces of Ontario and British Columbia-Continued 
from p. 29 R of the last Annual Report of this Survey, vol. viii., 
1895. 

1.-From the east half of the eighteenth lot of the third concession of 
the township of Dalhousie, Lanark county, province of Ontario. 
Examined for Mr. T. B. Caldwell. 

An association of white translucent quartz, with a little grayish
white hornblende, carrying large quantities of iron-pyrites and 
pyrrhotite. An analysis by Mr. Wait showed it to contain: 

Nickel. .. . . .. . .. . . . .. . .. .. . . . .. . . . .. . .. O·l65 per cent. 
Cobalt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

The gangue constituted 29·35 per cent, by weight, of the whole. 
The metalliferous portion of the ore contained, therefore, 0·23 per 
cent of nickel. 

2.--From Quartz Creek, a tributary of Salmon River, about twenty 
miles south of Nelson, West Kootenay district, province of British 
Columbia. Examined for Mr. W. H. Dixon. 

An association of pyrl'hotite and iron-pyrites, with small quan
tities of intermixed calcite and felspar. The pyrrhotite, free from 
all foreign admixture, was found by N.[r. vVait to contain : 

Nickel. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . trace. 

3.-From the Kootenay-Columbia property, Kootenay Mountain, a 
mile and a quarter north-east of the town of Rossland, West 
Kootenay district, province of British Columbia. 

An intimate association of pyrrhotite and chalcopyrite, through 
which was disseminated a little gersdorffite, in a somewhat 
calcareous gangue. vVeight of sample, six pounds ten ounces. 
Determinations by lVlr. Wait gave: 

Nickel . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 0 · 65 pe r cent. 
Cobalt.. . ..... . ......... . . . .............. t race. 
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The gangue constituted 29 ·03 per cent, by weight, of the whole. Nickel and 

The metalliferous portion of the ore contained, therefore, 0·92 per cobalt-Cont. 

cent of nickel. 

4.-From the Queen Victoria claim, on the north side of the Kootenay Pyrrhotite, 

River, and eight miles west of Nelson, West Kootenay district, ~~~l~)fi.ft~~e, 
province of British Columbia. from the 

Queen Vic
It consisted of iron-pyrites and copper-pyrites, together with toria claim, 

h t •t - d f · . £ d Kootenay some pyrr o i e, m a gangue compose o an associat10n o an ra- River, \Vest 

dite with some quartz and a few scales of mica. Weight of sample, Kd.0t0 t.entayB C 
1s nc, . . 

two pounds ten ounces. It was examined by Mr. Wait, and found 
to contain: 

Nickel. .. _ .. _ ..... ___ . ........ . .... . 0·43 per cent. 
Cobalt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

The gangue constituted 37·15 per cent, by weight, of the whole. 
The metalliferous portion of the ore contained, therefore, 0·68 per 
cent nickel. 

5.-From the Evening Star mine, on the east slope of Monte Cristo Ardsenhop
1
yrite, 

an c aco
Mountain, one mile north of the town of Rossland, West Kootenay pyrite, from 

d. t · · f B · · h 0 1 b' Monte Cnsto is net, province o nt1s o um ia. Mountain 

I . d f . 1 . d . l . h W est Ko~-t consiste o arsemca -pyrites an copper-pyntes, toget rnr wit tena.y district, 

some pyrrhotite, in a gangue composed of black hornblende and a B. C. 

little calcite. An analysis by Mr. Wait gave : 

Nickel. .. ... . . . . . . . . .. . . . . . . . . . . . . . . . . . . 0·25 per cent. 
Cobalt ........ .... , ...................... 0 ·5!) 

The gangue constituted 62·73 per cent, by, weight, of the whole. 
The metalliferous portion of the ore contained, therefore, 0·67 per 
cent nickel, and l ·58 per cent cobalt. 

A description and analysis of the cobaltiferous variety of arseno
pyrite- danaite, which occurs accompanying ordinary mispickel, 
pyrrhotite, and pyrite, et c::etera, at the above mentioned mine, 
will be found on p. 13 R, of the last Annual Report of this Survey, 
vol. viii., 1895. 

NATURAL WATERS. 

The analyses of these, were all condiicted by Mr. F. G. Wait. 

1.-Water of the Bow River, district of Alberta, North-west Territory. Water of the 

Taken-2nd September,1896-at low water, mid-stream, and mid- Bd_ow _Rivefr, 
istnct o 

depth, underneath Langevin bridge, at Calgary. Approximate Alberta, 

low water discharge 2,784 cubic feet per second. This, and the N. W. 'l'. 
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four following waters were collected by Mr. J. S. Dennis, D.T.S .. 
chief inspector of surveys. 

It contained a trifling amount of brownish, flocculent organic 
matter in suspension-this was removed by filtration. The filtered 
water was colourless, odourless, and devoid of any marked taste. 
Reaction, neutral; when evaporated to a small volume, however, 
it becomes very faintly alkaline. Its specific gravity, at 15 · 5° 0., 
was found to be 1000 · 26. Boiling produced a slight precipitate, 
consisting of carbonates of lime and magnesia. 

One thousand parts, by weight, of the filtered water, at 15 · 5° 0., 
were found to contain : 

Potassa ...... ... ... . . .... . .. .. . .... _ . . . . . . . . . . . . . trace 
Soda . ... ... .. .. ... . . .. .. . ...... .... .. . . .... .. . o· oo.i 
Lime .......... . . . . ......... . . '. .... . .... . . . . . . . . . 0 ·045 
Magnesia. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . .. 0 · 015 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace 
Sulphuric acid. . . .. . . .. . . . .. . . .. . . .. . . .. . . .. . . . . . . 0 ·OJ 6 
Carbonic acid.................... . . . .............. 0·131 
Chlorine.. ...... .. . . . .. .. .. . .. . .. . . .. . . . .. .. .. .. 0·001 
Silica....................... . ............... .. . ... 0·002 
Organic matter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t race 

Q·2H 

The foregoing acids and bases may reasonably be assumed to be 
present in the water in the following state of combination : 

(The carbonates being calculated as mono-carbonates, and all the salts esti
mated as anhydrous.) 

Chloride of sodium ...... . ... . .. . .. . . 
Sulphate of soda .. ... . . . . ....... . . .. . . ... . ...... . 

0·002 
0·001 

potassa. . . . . . . . . . . . . . . . . . . . . . . . . . . trace 
lime .. .... . . . . . ..... . . . .. . . . ... .... 0 . . .. ·020 

Carbonate of lime ...... _......... .. .. . .. .. .. 0 '066 
magnesia ........ .. . '. . 0'031 
iron............. . ... . ............... trace 

Silica ...................... . ...... _....... ...... . . 0·002 
Organic ruatter. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace 

0·12s 
Carbonic acid, half-combined ... . . ... ... ... ... . .... 0·045 

free...... ...... . . . . . .. . . . . . . . . . . . . . 0·041 

Total dissolved solid matter, by direct experiment, 
dried a t 180° C., 0·115. 

An imperial gallon of the water, at 15·5° 0., would contain: 
(The carbonates being calculated as anhydrous bi-carbonates, and the salts 

without their water of crystallization.) 
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Chloride of sodium......... ... ... . . . . . . ......... . 
Sulphate of soda ........ . . . ..... . 

potassa .......... . .... . .. . . ...... . 
lime ........ . . .......... . . .. . . . ..... . 

Bi-carbonate of lime... . . . . . . ..... . ...... . ... .. . . 
inagnesia ..... . ... .. . ............ . . 
iron ..... . ......... .. ............. . 

Silica ... .... . ................... . ......... . . . ... . 

Grains. 

0·140 
0 ·490 
trace. 
1·400 
6 "652 
3·291 
trace. 
0·140 

Organic matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

12·113 
Carbonic acid, free.... .......... . ... . . . . . . . . . . . . 2·s71 

H·984 
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2.-Water of the Elbow River, district of Alberta, North-west Terri- Water of the 

tory. Taken-2nd: September, 1896-at low water, mid-stream, ~~~i~t ~f ver, 

and mid-depth, underneath ll'Iission bridge, at Calgary. Approxi- ~lber~~' 

1 d . h "10 b" f d N.\V.I--Cont. mate ow water isc arge, ;:1 cu ic eet per secon . 

It was clear, bright, colourless, odourless, and devoid of any 
marked taste. Reaction, neutral; when evaporated to a small 
volume, however, it reacted very faintly alkaline. Its specific 
gravity, at 15·5° 0., wa~ found to be 1000·36. Boiling produced 
a small precipitate, consisting of carbonates of lime and magnesia, 
with a trace of ferric hydrate. 

One thousand parts, by weight, of the water, at ] 5·5° 0., were 
found to contain : 

Potassa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · 001 
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o·oos 
Lime. . .................. . .. . ....... . . . . . . . . . . . . . 0·074 
l\Iagnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 0 · 024 
Ferrons oxide.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . trace. 
Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·034 
Carbonic acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ' 151 
Chlorine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · 001 
Silica. o·oo-1 
Organic matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

0·297 

The foregoing acids and bases may reasonably be assumed to 
be present in the water in the following state of combination: 

{The carbonates being calculated as mono-carbonates, and all the salts estimated 
as anhydrous.) 



Natural 
waters-Cont. 

\Yater of the 
Elbow Ri ver, 
district of 
AlbPrta, 
N.\\T.T.·Cont. 
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Chloride of sodium .............. • .......... . .. 
Sulphate of soda ............. .. . ............. . . 

0·002 
o·orn 

potassa . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . 0 · 002 
lime .... . ... . . . .. .. . . ...... .. ......... o·ou 

Carbouate of lime ...... . ..... .. . • ..... . 
magnesia . .. 
iron ....... . . . . . 

Silica . .... . ... . ... . .. . 
Organic matter . . ..... . . . 

0·102 
0·050 
trace. 
0·004 
trace. 

0·217 
Carbonic acid, half-combined . ..... . ......... . .. ... 0·071 

free . ........ . 

Total dissolved solid matter, by dirPct experiment, 
dried at 180° C., 0 · 212. 

0 00\J 

0·297 

An imperial gallon of the water, at 15 · 5° C., would contain: 

(The carbonates being calculated as anhydrous bi-carbonates, and tne salts with
out their water of crystallisation.) 

Chloride of sodium .......... . .. . 
Sulphate of soda . . . . . . . . . . . . . . . . . . . . . . . . . .. 

potassa ...... .. . .. . .. . .... ..... .. . . . . 
lime....... . ....... . 

Bi-carbonate of lime . ... . ........ . ........ . ... . 
magnesia . ...... . ............ . . .. . 
iron ..... 

Silica . . .................. .. . . .... . . ... . . . . .. . . 
Organic matter ... .. . . ... . 

Grains. 

0·140 
1·120 
0·140 
2· 371 

10·294 
5·322 
trace. 
0·2so 
tracP. 

2o·rn1 
Carbonic acid, free .. . . .............. ... . .... . . . . o·630 

20 ·797 

Water of the 3.-Water of the High wood River, district of Alberta, North-west 
Highwood . Territory. Taken-5th September, 1896-at low water, mid-
R1 ver, di strict d .d l h d h ffi b "d H" h R" of Alberta, stream, an m1 -c ept , un erneat tra c n ge at 1g 1ver. 
N.W.T. Approximate low water discharge, 667 cubic feet per second. 

It was perfectly clear and bright, colourless, odourless, and devoid 
of any marked taste. Reaction, neutral; when evaporated to a 
small volume, however, it becomes very faintly alkaline. Its 
specific gravity, at 15 · 5° C., was found to be 1000·29. Boiling 
produced a slight precipitate, consisting of carbonates of lime and 
magnesia. 

One thousand parts, by weight, of the water, at 15·5° C., were 
found to contain : 
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Potassa ......... . . . ........ . ....... . 
Soda ... .. .... .. .... . . ... .. . . .. . .. . .. 
Lime .... 
l\Iagnesia. . . . . . . . . . . . . . . ..... . . .. . .. .. . 
l<'errous oxide. . . . . .. . ... . . . 
Sulphuric acid .. .. ........ . . . . ... . 
Carbonic acid.. . . . . . . . . . . . . . . . . . . . .. . 
Chlorine..... . . . ... . . . . . . . . ... . . . .... . 
Silica .. ...... ...... . ........... . 
Organic matter .. 

t race. 
o·oos 
0·003 
0·019 
trace. 
0 ·020 
0'128 
0·001 
o·oos 
trace. 

0·2..17 

43 R 

The foregoing acids and bases may reasonably be assumed to be 
present in the water in the following state of combination : 

(The carbonat~s being calculated as mono-carbonates, and all the salts estimated 
as anhydrous. ) 

Chloride of w dium . .......... . . .. . .... . ...... . 
Sulphate of soda.. . ... . . .... ..... .. . ... ... .. ... . . . 

potassa . . .. .................. . . ...... . 
lime ......... . ..... .. ............ .. ... . 

Carbonate of lime ........................... . ... . 
magnesia ................ • . ..... ... .. 
iron ........................... . ... . . 

Silica . ...... .. .... . ..... . ... .. .. ... . ........ . .. . 
Organic matter.... . . . . . ................... .. .. . 

Carbonic acid, half-combined .. 
free .... . .. . . . . . . . .. .... ..... . ... . 

Total dissolved solid matter, by direct experiment, 
dried at 180° C., 0'178. 

0·002 
o·orn 
trace. 
0·019 
o·ogs 
0·040 
trace. 
o·oos 
trace. 

0·1 3 
o·O(J.! 

An imperial gallon of the water, at 15·5° 0., would contain: 

(The carbonates being calculated as anhydrous bi-carbonates, and the salts with· 
out their water of crystallization.) 

Chloride of sodium .. . .. .. . ..... ... . .. . .. . . . ... . .. . 
Sulphate of soda ........ . . ....... . ... ... ... .. . 

potassa ............• . ............. •. .. 
lime .. .... . . . .... .. .. .. . . .......... . 

Bi-carbonate of lime .... 
n1agnesia .. 
iron ............... . . . 

Silica .... . ... .. . ............ . 
Organic matter. . . . . . . . . . . . ..... . . . .. ... ....... . 

Carbonic acid, free. . . . . . . . . . . . . . . . . . . . . . . .... . . 

Graini:. 

O·HO 
1·120 
trace. 
1· 331 
9'873 
4 ·271 
trace. 
0 '560 
trace. 

17 ·295 

17 ·295 

Natural 
waters-Cont. 

·w ater of the 
High wood 
River, district 
of Alberta, 
N.W.T. 
Cont. 



Natural 
waters-Cont. 

Wa.ter of 
l!'ish Creek, 
district of 
Alberta, 
N.W.T. 
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4.-Water of Fish Creek, district of Alberta, North-west Territory. 
Taken-26th August, 1896-at low water, mid-stream and mid
depth, underneath bridge on McLeod trail. Approximate low 
water discharge, 5 cubic feet per second. 

It contained a trifling amount of brownish, flocculent organic 
matter in suspension-this was removed by filtration. The fil
tered water-which was perfectly clear and bright, was colourless, 
odourless, and devoid of any marked taste. Reaction, neutral; 
when evaporated to a small volume, however, daintly alkaline. 
Its specific gravity, at 15·5° C., was found to be 1000·38. Boil
ing produced a slight precipitate., consisting of carbonates of 
lime and magnesia. 

One thousand parts, by weight, of the filtered water, at 
15·5° C., were found to contain: 

Potassa .. .. . . . .. . . .. . . . .. . . . . . .. .. . .. . 0 · 00-l 
Soda ............................................ 0·022 
Lime . .. .. .. . .. . . . .. . . . . .. . . . . .. . . . . . .. . . . . . . . . . 0 · 063 
Magnesia ........ ... . .. . ... . ............ . . .. .. . 
Ferrous oxide .......... .. ... . ...... . ............ . . 
Sulphuric acid. . . . . . . . . . . . . . . . . . ............ . .. . 
Carbonic acid. . . . . . . . . . . . . ..... . ...... . .... . 
Chlorine ......... . ............................ . .. . 
Silica.... . ............. .. . . . 
Organic matter ....... . . .... . . . 

0·030 
trace. 
0·011 
0·1sQ 
0·001 
0'013 
trace. 

0·333 

The foregoing acids and bases may reasonably be assumed to 
be present in the water in the following state of combination: 

(The: carbonates being calculated as mono-carbonates, and all the salts estimated 
as anhydrous.) 

Chloride of sodium . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sulphate of soda ........ . ................. . ...... . 

· potassa .............. . 
Carbonate of soda.. . . . . . . . . . . . . . . . . . . . . . 

lime . . .. ........ ..... .... . .... . 
magnesia ................ . . . . .. . .... . 
iron ............... . ..... . .. . 

Silica ........ .. .. ....... . . . .... . . ............. . 
Organic matter. . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 

0 ·002 
0·014 
0·007 
0·027 
0·112 
0'063 
trace. 
0·013 
trace. 

0'238 
Carbonic acid, half·combined...... . .......... . ..... 0·093 

free ........... .... . ... ... ........ .. 0·002 

Total dissolved solid matter, by direct experiment, 
dried at 180° C., 0 · 232. 

0·333 

An imperial gallon of the water, at 15·5° C., would contain: 
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(The carbonates being calculated as anhydrous bi-carbonates, and the salts without Natural 
their water of crystallization.) waters-Cont. 

Grains. 

Chloride of sodium........ . . . .... . .. . . . .. . . . . . . O'HO 
Sulphate of soda. . . . . . . . . .. . . . . .. . . . .. . .. . . .. . . . . 0 · 980 

potassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · 490 
Bi-carbonate of aoda ....... . ... . . .... ...... .. . .. . 2·661. 

lime ... . 
n1agnesia . ... 
iro11 ...... . . ... .. ... . ...... .... . 

Silica. .. ....... .... . . .. . . . .. .. .. . .. .. . . . .. . . . 
Organic matter . ............................. . . 

Carbonic acid , free. . . . 

n·2u 
6'723 
traC!'. 
0 ·910 
trace. 

23'178 
0·140 

23'318 

'Vaterof 
Fish Creek, 
district of 
Alberta, 
N.W.T.
Cont. 

5.-W ater of the Sheep Hiver, districtof Alberta, North-west Territory. Water of the 

Taken-6th September, 1896-at low water, mid-stream, and mid- ~l~~~lc~~;er, 
depth, underneath Calgary and Edmonton rail way bridge, near Alberta, 

Dewdney. Approximate low water discharge, 257 cubic feet per N.W.T. 

second. 

It contained a trifling amount of white, flocculent organic mat
ter in suspension-this was removed by filtration. The filtered 
water was perfectly clear and bright, colourless, odourless, and 
devoid of any marked taste. Heaction, neutral, but when evapor
ated to a small volume, decidedly alkaline. Its speci fic gravity, 
at 15·5° C., was found to be 1000·33. Boiling produced a slight 
precipitate, consisting of carbonates or lime a.nd magnesia. 

One thousand parts, by weight, of the filtered water, at 15·5 ° 
C., were found to contain: 

Potassa ...................................... . ... . 
Soda ... .. . .... ... .. .... . ... .. ............... . 
L ime . ................... .... .. . . ................ . 
Magnesia .... . .. .. . .. .. . ...................... . 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Carbonic acid .......................... . ......... . 
Chlorine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Silica . . . ... ... . 
Organic matter. . . . . . . . . . . . . . .. . ................ . 

0·001 
0·011 
o·OG9 
0·022 
trace. 
0'030 
0·140 
0·001 
0·005 
trace. 

·0279 

The foregoing acids and bases may reasonably be assumed to 
be present in the water in the following state of combination : 

(The carbonates being calculated as mono-carbonates and all the salts estima tee! 
as anhydrous.) 



Natural 
waters-Cont. 

Water of the 
Sheep River, 
district of 
Alberta, 
N.W.T.
Cont. 

Water from 
a boring at 
Baddeck Bay, 
Victoria 
county, N.S. 
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Chloride of sodium ... . . . ........................ . 
Sulphate of soda .. 

potassa ..... . ................... . ... . 
lime .. .. . .... . .. .. ........ . . . . .. .. . 

Carbonate of lime .. . .. .... . .. ... . .. . ..... •....... 
rnagne~ia .. ... . ... . . .. .. . ... ......... . 
iron ... . . . ... . .. .. . . . ....... . . .. .... . 

Silica . ......... .......... . •.. . .... . ... . .. 
Organic matter .. . ... . ........ . . . . . 

0·002 
0·023 
0 ·002 
0 ·027 
0·104 
0'046 
trace. 
0·005 
trace. 

0·209 
Carbonic acid, half-combined .. ........... 0·070 

free ....... . ... .. . ..... ..... . .. . ... . 

Total dissolved solid matter, by direct experiment, 
dried at 180° C., 0 · 200. 

0 ·279 

An imperial gallon of the water, at 15·5° C., would contain: 

(The carbonates being calculated as anhydrous bi-carbonateR, and the salts with· 
out their water of crystallization.) 

Chloride of sodium . ............ . ... . ....... . 
Sulphate of soda. . . . . . . . . .. ... . . .. . 

potassa .. .. . ... .. ............. . . . 
lime . . ... . .. . ... . ... . .............. . 

Grains. 

0·140 
1 '610 
0·140 
1 '891 

Bi-carbonate of lime . .... .......... . .... .. ... . .... 10-503 
magnesia . . . . . . . . . .. . . . . . . . . . . . 4 · 902 
iron. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . trace. 

Silica............ . ................................ 0 ·350 
Organic matter................ . . . . . . . . . . . . . . . . . . . trace. 

19 '536 
Carbonic acid, free .. ......................... .. 

19 '536 

The foregoing five river waters were, it may be mentioned, 
collected with a due observance of all the necessary precautions. 
The containers consisted of stoppered glass bottles of the kind 
technically known as "Winchester Quarts." 

l'.-Water from a boring at Crescent Grove, Baddeck Bay, Victoria 
county, province of Nova Scotia.. Examined for Mr. A. W. 
l\IcCurdy. 

The sample received for examination contained a trifling amount 
of brownish flocculent matter in suspension ; this was removed 
by filtration. The filtered water was bright, colourless, odourless, 
and devoid of any marked taste. Reaction, neutral; when 
evaporated to a small volume, however, decidedly alkaline. Its 
specific gravity, at 15·5° C., was found to be 1000·96. The total 



HOFFMANN•] CHEMISTRY AND MINERALOGY. 47 R 

dissolved saline matter, dried at 180° C., amounted to l ·029 parts Natnral 

per 1,000-equivalent to 72·1 grains per imperial gallon. waters-Cont. 

A qualitative analysis indicated the presence of: 

Soda ..... ..... .... ....... .. ..... . 
Lime ............................. . 
Magnesia .. . 
Sulphuric acid... . . . ... .......... . . 
Carbonic acid . ... . . . . . . . . . . .. . .. .. . 
Chlorine ... .. ......... . ......... . 
Silica ................ .. ... . 
Organic matter . . . . . . . . . . 

somewhat large quantity. 
very small quantity. 
very small q uan ti ty. 
small quantity. 
small quantity. 
rather small quantity. 
trace. 
none. 

Boiling produced a slight precipitate, consisting of carbonates 
of lime and magnesia. 

'\Yater from 
a bormg at 
Baddeck Bay, 
Victoria 
county, N.S. 
-Cont. 

7 .-'YV' ater from a well near Cantley post-office, lot nine, range 
teen, of the township of Hull, Ottawa county, province of 
bee. E xamined for Mr. Robert Brown. 

thir- '\Yater from 
Que- a well in 

Cantley, 
Ottawa 
county, Q. 

The sample received for examination was slightly turbid, and 
contained a small quantity of white flocculent organic matter in 
suspension. This was removed by filtration. The filtered water 
had a faint yellowish colour ; was odourless, and had a somewhat 
flat taste. Reaction, neutral; when reduced to a small volume, 
however, faintly alkaline. It contained 0·9Q parts of dissolved 
saline matter, dried at 180° C., in 1,000 parts, by weight, of the 
water-equivalent to 63 grains per imperial gallon. 

A qualitative analysis showed i t to contain : 

Soda...... . . . . . . . . . . . ........ ... rather small quantity. 
Lime ............ .................. . small quantity. 
Magnesia . . . . . . . . . . . . . . . . . . . . . . very sm~ll quantity. 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Ferrous oxide . . . . . . . . . . . . . . . . . . . trace. 
Sulphuric acid.... . . . . . . . . . . . . . .... small quantity. 
Carbonic acid.............. . ....... very small quantity. 
Chlorine.. . . . . . . . . . . . . . . . . . . . .. . rather small quantity. 
Silica. . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Organic matter . . . . . . . . . . . . . . . . . . . . . faint trace. 

Boiling produced a slight precipitate, consisting of carbonate 
of lime with some carbonate of magnesia and a very little sul
phate of lime. 

S.-vVater from a spring on the north-east half of the thirteenth lot Water from 

of the sixth range of the township of Litchfield, Pontiac county, I,i£c~fi!1~n 
province of Quebec. Examined for Mr. William Kelly. P ontiac ' 

county, Q. 
The sample received for examination contained a small quan-

tity of brownish, fl.occulent organic matter in suspension ; this wM 



Natural 
water;- Cont. 

Water from a 
spring in 
Litchfield, 
Pontiac 
county, Q.
Cont . 

48 R GEOLOGICAL SURVEY OF CA~ADA. 

removed by filtration. The filtered water was bright, colourless, 
odourless, and devoid of any marked taste. Reaction, neutral
both before and after concentration. Its specific gravity, at 15·5° 
0., was found to be 1000·17. The total dissolved saline matter, 
dried at 180° 0., amounted to 0·18 parts per 1000-equivalent to 
12·6 grains per imperial gallon. 

It was found to contain : 

Soda..... . . . . . . . . . . . . . . ... very small quantity. 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . small quantity. 
Magnesia........ . ...... . ........... . ... small quantity. 
Sulphuric acid .... . . . . . . ................. very small quantity. 
Carbonic acid . . . . . . . . . . . . . . . . . . . . . . . . . . rather small quantity. 
Chlorine . .. ..... . . . . . . . . . . . . . . . . . . . . . . . . very small quantity. 
Silica ...... . . .... . . . .. .. ... . . . . .. . ....... trace. 
Organic matter ....... . . . ........ none. 

Boiling produced a small precipitate, consisting of carbonates of 
lime and magnesia with traces of sulphate of lime. 

Water from a 9.-Water from another spring on the north-east half of the thirteenth 
~i~~h\~ld, lot of the sixth range of the township of Litchfield, Pontiac county, 
Ponttiac Q province of Quebec. Examined for Mr. William Kelly. coun y, . 

\Vater from a 
spring on 
l\Iount 
Baldur, ' Vest 
Kootenay 
distri ct, B. C. 

The sample supplied for examination contained a small quantity 
of brownish, flocculent organic matter in suspension, which was 
removed by filtration. The filtered water had a faint brownish
yellow colour, was devoid of odour, and any marked taste. Re
action, neutral-when evaporated to a small volume, however, 
alkaline. Its specific gravity, at 15·5° 0., was found to be 1000·41. 
The total dissolved saline matter, dried at 180° 0., amounted to 
0·374 parts per 1000-equivalent to 26·18 grains per imperial 
gallon. 

It contained : 

Potassa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Soda. . ....... . ... .. . .... ..... . .. . ... rather small quantity. 
Lime.. . . . . . . . . . . . . . . . • ............. small qua.ntity. 
Magnesia .............. . .... .. . . ... small quantity. 
Sulphuric a.cid .. .. . . .. . ... . . . . .. . . . .. . small quantity. 
Carbonic acid.. . . . . . . . . . . . . . . . . . . . . . . somewhat large quantity. 
Chlorine ................ . . ........... small quantity. 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Organic matter . ...... . .. ............. trace. 

Boiling produced a rather small precipitate, consisting of carbon
ates of lime and magnesia. 

10.-Water from a spring on Mount Baldur, between Fosthall and 
Pingston Creeks, west side of upper Arrow Lake, West Kootenay 
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district, proYince of 13l'iLi~h Columhii1. Tliis, and the following Natural 
water, were examined for Mr. W. D. McGee. waters-Cont. 

The sample sent for examination, contained a small quanLity of 

brownish-yellow ilocculent matter in suspension. This was removed Water froni a 

by filtration. It consisted almost exclusively of hydrnted peroxide si\1
1
>ring on 

I . ount 
of iron. The filtered water was clear, bright, colourlesH, odourle::;s, Balclm, Wl'ot 

l d 'd f J l R . f . tl 'd 1'1 Kootenay anc ev01 o any mar me taste. eact10n, ain y am . ie district, 
total dissolved saline matter, dried at 180° C., amounted to 0· 196 B.C.-Cont. 

parts per 1000-equivalent to 13·72 grains per imperial gallon. 

A qualitative analysis showed it to contain: 

Soda ............................. . 
Limo .................... . .......... . 
l\Iagnosia . . . . . . . .. . . . ............. . 
FC'rrous oxidC'. . . . . . . . . . . . ..... . 
Sulphuric ::.cid ...... . . 
Chlorine .......... . 
Silica ........... . 

trace. 
small quantity. 
vpry small quantity. 
very small quantity. 
HOmewhat hu·ge qu::.ntity. 
tmce. 
trace. 

Boiling produced a ,·cry slight pl'ccipitate, consisting of hydrated 
peroxide of iron with a trnee of sulphate of lime. 

11.-vV atcr from another spring-son1e eight hundred feet distant from Water from a 
that from which the preceding water was taken- on Mount Baldur, s1\1:ri ng on 

~ lJOUllt 
between li'osthall <Llld l'ingston Creeks, wc::;t side of uppc1· Arrow Haldur, \Ve,;L 

L k 'v t "~ t d' · · f B · · 1 C l 1. · Kootenay :i, e, es n_OO enay 1stnet, provrnce o nt1s 1 o umuia. district, :C.C. 

The sample received for exmninaLion, conL;tilled a trifling i.Lmount 
of whiLe, llocculent org<tnic rntttter in suspentiion- tliis was renioved 
by fi l Lration. The filtered w:i,ter was found to be clear [Lncl bright, 
of tt faint brownish-yellow colour, devoid of odour, and !Lny nmrked 
taste. ltc'1ction, neutnil-when evaporated to i.1 tinrnll volume, 
however, faintly alkaline. The total clissol ved saline rnaLter, dried 
at 180° 0., amounted to 0 ·07± parts per 1000--equivalent to 5·18 
grains per imperi:i,l gallon. 

It was found to contain : 

Soda ........ .. ........... . 
Lin1e ... .. 
l\Iag•esia ... 
J?errous ox id C' . . . 
Sulphmic acid . . . 
Carbonic acid ... . 
Chlorine .......................... .. 
Silic::. . ... ... .... . 
Organic mattf'r . .. . 

trace. 
very sm,ill qtrnntity. 
Htrong traces. 
trace. 
,.N'Y small quantity. 
,·c·ry small quantity. 
trace. 
trace. 
trace. 

Boiling produced but it trining precipiLate, consisting of carbon
ate of lime. 
4 



Natural 
waters-Cont. 

\Vater from a 
spring on 
Mayne 
Island, B.C. 

\Vater from a 
spring on 
Cai'ion Creek, 
Alaska. 
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12.- Water from a spring on Mayne Island off the south-east coast of 
Vancouver I sland, province of British Columbia. 

The sample sent for examinn.tion, contained a very trifling 
amount of white, flocculent organic matter in suspension. This 
was removed by filtration. The filtered water was colourless; had 
a faint odour of sulphurettecl hydrogen, and a somewhat flat 
taste. It reacted neutral; when evaporated to a small volume, 
however, distinctly alkaline. The total dissolved saline matter, 
dried at 180° C., amounted to 0·42 parts per 1000-equivalent to 
29·4 grains per imperial gallon. 

A qualitative analysis gave: 

Potassa.. . . . . . . . . . . . . . . . . . . . . . . . . . very small quantity. 
Soda . ........ . .... .. ................... small quantity. 
Lime......... . . . . . . . . . . very small quantity. 
Magnesia.... . . . ... . ..... . . .. . ..... . 
Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . .. 
Carbonic acid.... . . . . . . . . . ............ . 
Chlorine ... . .... . . ..... . . . 
Silica . . ... . 
Organic matter .. . . .. . 

trace. 
very small quantity. 
very small quantity. 
small quantity. 
trace. 
trace. 

Boiling prnduced but a very slight precipitate. 

13.-Water from one of several springs on CiLiion Creek, a tributary 
of Forty-mile River, about three miles west of the International 
Boundary, in Alaska; but springs of a similar water occur, accord
ing to Mr. 'William Ogilvie, in a south-easterly direction from 
this, on Glacier Creek, an affiuent of Sixty-mile River, a short 
distance east of the Internatiomil Boundary, in the Yukon dis
trict, North-west Territory. 

The sample examined-which was collected by l\1r. Ogilvie
was, apart from a trifling amount of white fiocculent organic 
matter, clear and colourless. On removal of the stopper of the 
container, there was a brisk evolution of carbonic acid, t he water 
became turbid, and deposited earthy carbonates. Reaction, acid; 
when evaporated to a small volume, however, alkaline. Its 
specific gravity, at 15·5° C., was found to be 1005·10. The total 
dissolved saline matter, dried at 180° C., amounted to 3·795 parts 
per 1,000-equivalent to 266·98 grains per imperial gallon. 

A qualitative analysis showed it to contain; 
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Potassa . ...... . , ... , .... . , .. . 
Roda ...... . 
LiLh·ia. 
Stronti a .. 
Lime. 
Magnes ia. ... . . .... ....... . 
Ferron~ oxide . ......... . ....... . ...... . 
Sulphmic acid . . ...... . .. .. . ... .. . .. . 
Carbonic acid . . . . . . .. ............... . . . 
Chlorine ............. . . . .......... . .. . . 
S ilica ...... .. . . . .... .. ........ . .... . . . 

trace, 
small quantity. 
faint trace. 
faint trace, 
lal'ge quantity. 
hl'gc quanti ty. 
trace. 
sornewhat large quantity. 
vel'y l:irge quantity. 
very small quantity. 
very small quanlity. 

Organic matte!' . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

Boiling produced a copious precipitat.c, consisting of carbonates 
of lime and magnel'ia. 

This water recalls to mind that of .Dougherty's so-called "Car
bonic acid spring "-previously described as occurring in mountains 
between Clinton and Carguile's, but which is now known as the 
"Soda" spring, and would ue more accurately described as being 
situate on the west side of the wagon road, about ton miles 
south of Clinton, in Lillooet district-the results of the exami
nation of which arn given in one of my previous reports. (Rep. 
Geol. Surv. Can., new serif's, .-ol. 2, p. 13 T, 188G). 

MISCELJ.JAN EOUS EXAMINATIONS. 

Natnral 
waters- Cont. 

·water from a 
spring on 
Cafion Creek, 
Alaska- Cont. 

1.--Actinolitc. A greenish-gray, fine-columnar, compact, massive actino- Actinolite, • 

liLe, from Kelsey's lot, townHhip of .Da.lhousie, Lanark county, from Lanark 
enunty, 0.; 

province of Ontario; and a light greeuish-gray, fine-fibrous, massive and Brome 

variety of this-mineral from the township of PoLton, Brome county, county, Q. 

province of Quebec, have been examined by Mr. Johnston and 
found to contain-the former, 3·02; and the latter, 4·71 per cent of 
ferrous oxide. 

2.-Clay. A sample of clay from R iding Mountain, province of Mani- Ola~ from 

toba, received from Messrs. Munson and Allan, has been exarnined ~~~~~ain 
by Mr. Wait, and found to be impregnated with sulphates of Man. ' 

magnesia, lime, alumina and iron-principally the first named. 
These, amounting in all to from three to four per cent of the 
whole, were readily removable by treatment of the material 
with water. The residue subsequently treated with hot dilute 
hydrochloric acid , yielded to this reagent rather large amounts 
of iron, alumina and magnesia, and a small quantity of lime. 
The clay proved to be highly plastic at a ll stages, namely, in its 
natural state, after treatment with water, as likewise after treat-
ment with dilute acid. In its natural state, it burns light reddish-



:.Iis0<•llanoons 
ex:tmi11ationli 
-Cont. 

Clay from 
junctiun of 
Coldw:iter 
and Nicola. 
Rivern, B.C. 

Clay from 
i\Iar~hall 's 
Town. N.S. 

G1·aphitic 
shale from 
French Vale, 
Cap<' Breton 
county, N.S. 

Graphitic 
shale, from 
Thorns Book, 
]{ing=-' county, 
N.B. 
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brown and is rea.dily fusible; after treatment with water, it still 
burns p>tlc rcddish-bmwn n.nd is somcwhn.t readily fu sible; n.fter 
treatment with acid it burns pel'fectly white an<l is somewhat 
c1illicultly fusible. This material would appear to h:we resulted 
from the weathering of a highly pyritiferous slmle. 

3.-0lay. This clay occurs in connection with the coal seams at the 
junction of the . Coldwater with the Nicola river, Yale district, 
province of British Columbia. It is a bluish-gray-in the air_ 
dried comlition, dull yellow to brownish-yellow weathering, non
ca.lcareous, plastic clay, which when burnt assumes a very pleas
ing light red, gniy, or pale russet colour. It is somewhat readily 
fusible at an elev<ited tempera.ture. 

4.-Cby. From wlrn.t is S<tid to be <in extensive deposit situ<ite <tbout 
a mile south-east of Marshall's Town church, Digby county, prov
ince of Nova Scotia. A light gray-in the air-dried condition, 
non-calcareous, plastic, d ifficultly fusible clay, which when burnt 
has n. yellowish-white tinge. It would appe<ir to be well suited 
for the manufactul'e of ordin11.ry building brick, stove linings, rmd 
would mn.ke a. fairly rdractory fire-brick. 

:).-Graphitic sha.le. From near Guthro' Lake, French Vale, Cape 
Dreton county, province of ~ova Scotia. The results of a com
plete analysis of a sample of the rnateri:il from this locality, 
together with full p1.1rticuiars in regard to the nature of the 
grnphite contained in it, are given in the Report of Progress of 
this Sur vey for l 870-80, p. 1 n . The pre;3Cnt spe.::imen was 
received from the H.ev . .!\J. A . Macpherson, who stated that the 
deposit is now in course of development, a.nd seems to turn out 
very well. Jt was found by :i\Ir. vVait to contain 45·43 per c1mt 
of graphitic carbon. 

6.---Gra.phiLic shale. From Lhe east side of Thorns brook, parish of 
I-Iavelock, Kings counLy, province of N ew J3runswick. Collected 
by Mr. H. P. H. Brumcll, who describes the ueposit-B.eport of 
Progress uf this Survey for 1890-91, p. 71 ss- in the following 
words:-" It is <tLout Lweuty feet wide, striking north-ea.st, and is 
in altered slates which <i1·e very much j ointed and broken up. 
The grnphite is nowwhcre very solid where expm;ed, but can 
readily be dug with pick and shovel. It is sa.id the deposit can 
be tmced for OYer <t mile on Lhe strike of the vein." This material 
was founcl by Mr. \Vait to cont1.1in not more than 7·51 per cent 
of graphitic carbon. 
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7.-Hematite. A fossiliferous red hematite from the mouth of Mabou Miscellaneous 

Harbour, Inverness county, province of Nova Scotia, received from 0.:'._~~~~ations 
Mr. M. McFaclyen, has been examined by Mr. ·wait and found to Hematite 

. f . 'd 61 10 49 77 11· . 'd from l\.Labou contmn ernc oxi e · = ..,· meta lC iron; manganousoxi e Harbour,N.S. 

0·14; phosphoric acid equivalent to at least 0 ·4 phosphorous, and 
insoluble re8idue 30·77 per cent. 

8.-Peat. A sample of peat received from Mr. Gideon Bower, of Peat from 

V . f B .. l 0 1 b' . d b M W 't Vancouver ancouver, province o nti,,; 1 o um ia, examrne y . r. a1 , B.C. ' 

was found to contain 49·05 per cent water, and to leave on 
incineration 15·23 per cent of a light brownish-yellow coloured 
ash. 

9.-Tremolite. The percentage of ferrous iron in trcmolite from the 
undermentioned localities in the province of Ontario, has been 
estimated by Mr. Johnston, and found to be as follows :-(a) A 
light faint greenish-gray tremolite from the west half of the 
twenty-sixth lot of the twelfth concession of the township of 
Bathurst, Lanark county, 0·92 per cent ferrous oxide: (b) a dark 
gray, radiating fibrous tremolite, from the township of Kennebec, 
Frnntenac county, l ·13 per cent ferrous oxide: (c) a very pale 
greenish-gray, fine fibrous tremolite from the thirty-seventh lot 
of the seventh concession of the township of Clarendon, also in 
Frontenac county, 0·96 per cent ferrous oxide; (d) a grayish
white translucent tremolite, with a vitreons lustre, from the 
twenty-third lot of the fourth concession of the township of Ross, 
Renfrew county, 0·17 per cent ferrous oxide: (e) a light greenish
gray fibrous tremolite, found on the twenty-second and twenty
third lots of the fourth concession of the township of Blyth
field, also in Renfrew county, 2·25 per cent ferrous oxide : (/) 
a massive faintly greenish-grayish-white, radiating fibrous tremo
lite from the thirteenth lot of the third concession of the town
ship of Bagot, in the last mentioned county, 0·91 per cent, ferrous 
oxide. 









ERRATA. 

P. 108 s, PETROLEUM article :-line 5, for 25 per cent read 4 per cent. 

Table 1. Petroleum. Paraffine wax, 1896. Value: for 

$466,978 read $76,249 and total below: for $2,267,64-2 

read $1,876,913. 
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To Dr. G. M. DAWSON, C.M.G., F.R.S., 

Director Geological Survey of Canada. 

Srn,-Herewitb permit me to band you the detailed statistical re 
port of the mineral industry of Cri,nada for 1896. The preliminary 
summary statement for that year was completed on the 13th February, 
1897, and issued in pamphlet form, as usual, soon after. 

The report for 1895, contained only the figures relating to the dif
ferent mineral industries, as it was found impossible, as therein ex
plained, to £nd time for the preparation of a more complete statement 
with the then lessened staff of tb~ section. 

In the present report, many of the tables of £gures have been re
vised in the light of more complete information which bas of late become 
available, and the vacancies left by the resignation of Messrs. Brumell, 
and Brophy having now been filled by Messrs. Cole and McLeish, a 
beginning has been made in the direction of adding the explanatory 
matter necessary for an intelligent annual review of the various 
mineral industries of the country. It is felt, however, that this cannot 
be accomplished completely and thoroughly until the arrears of 
office work have been overcome and the officers of the section can 
become more personally familiar with many of the localities with which 
they have to deal. 

It is gratifying to be able to state that already the strengthening 
the staff of the section has borne fruit, and our report will not only be 
fuller, but will be ready earlier than last year, thus fulfilling the promise 
then made. 

Besides the annual report ahove alluded to, the work of the section 
has included, as in past years, the preparation of numerous memoranda 
in reply to inquirers on various points relating to Canada's mineral 
resources and industries and general technical matters. 

I desire to make special acknowledgment of the efficient and 
careful work done by Mr. A. A. Cole, as well as by Mr. J. McLeisb, 
since bis accession to the staff in July. 

It 
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Although too numerous to mention, thanks are due also to those who 
individually have, by answering our circulars or letters, provided 
much valuable material for the report. Our acknowledgments are 
also due to the provincial mining departments of Nova Scotia, Quebec, 
Ontario and British Columbia and to the Dominion Customs and 
Inland Revenue departments for aid received. 

I am, sir, your obedient servant, 

ELFRIO DREW INGALL. 

Section of Mineral Statistics and Mines. 



EXPLANATORY NOTES. 

YEAR AND TON USED. 

Except for t he figures of imports, which refer to the fiscal year end
ing 30th June in the current calendar year, the year used throughout 
this Report is the calendar year. The ton is that of 2000 pounds, 
unless otherwise stated. 

EXPOR'l'S AND Ii\IPORTS.-'l'ARIFF. 

The figures given throughout the R eport referring to exports and 
imports are compiled from data obtained from the books of tha Cus
toms Department, and will occasionally show discrepancies, which, 
however, there are no means of correcting. 

The exports and imports under the heading of each province, do not 
necessarily represent the production and consumption of the province, 
e.g., material produced in Ontario is often shipped from Montreal and 
entered there for export, so falling under t.he heading, Quebec. 

N.E.S.= Not elsewhere specified. 

The rates of duty given in the tables of imports throughout this 
Report, are those of the tariff ruling during the fiscal year 1895-6. 
This was replaced during the Parliamentary Session of 1896-7 by the 
present tariff, which came into force 23rd of April, 1897, and which 
may be obtained, at 15c. per copy, by application to the Queen's 
Printer, Ottawa. 

VALUES ADOPTED. 

The values of ths metallic minerals produced, as per returns to this 
Department, are calculated on the basis of their metallic contents at 
the average market price of the metal for the current yea1•. Spot 
values have been adopted for the figures of production of the non
metallic minerals. 

GENERAL NOTES. 

As in the past, care is taken to avoid interference with private in
terests in the manner of publishing results, and all returns of produc
tion of individual mines are treated as confidential unless otherwise 

arranged with those interested. The confidence of the mining com-
R 
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munity thus gained, has resulted in an increasingly general response 
to our circulars, although to complete our data personal application is 
still necessary in a small number of instances, and a yet more prompt 
response on the part of all applied to, will help still fur-ther towards 

· an earlier publication of the material. 

In view of criticisms of these statistics which have been made 
recently, and from time to time in the past, it may be well to take this 
opportunity to explain the working methods adopted, in order to pre
vent the misunderstandings which underlie such criticisms and sug
gestions, and to correct the impression thereby conveyed to the public 
that the reports are unreliable. 

The figures given throughout the reports are based, as far as pos
sible, upon returns obtained direct from the various operators, and the 
totals have for some years been checked by comparison with railway 
shipments, exports, and all other available sources of information. It 
can be therefore fairly claimed, that they are as accurate as it is pos
sible to make such figures. 

After investigation of the subject we have, however, found that in 
the nature of things, export and railway figures can only be taken as 
approximately correct in most instances. In the case of the export 
figures, entries are made as a rule by those having no technical know
ledge of mineral substances, and in the case of the railways, but few 
of the shipments are actually weighed, so that car-load lots, for 
instance, may differ considerably from the theoretical load of the car. 

CORRECTIONS-AL1 ERATIONS. 

Corrections and alterations have been made throughout this Report 
wherever they seemed to be called for, according to more complete 
and reliable data available since previous issues. 

The tabulated statement given in the folded sheet at the be.ginning 
of the Report, represents a compilation of all the similar statements 
found in previous reports, re-modelled and further revised wherever 
possible. 

NOTE. 

Natural Gas.-Attention having lately been drawn to the question 
of the production of natural gas in Canada, it may be mentioned that 
the figures given in this Report represent the estimated value of the 
gas where produced, as in the case of all other non-metallic minerals. 

R 



INTRODUCTIOK. 

In examining the attached table of the Mineral Production of 
Canada for the past eleven years, the following important features 
relating to Canada's mineral development will be noticed. 

In 1886, the total mineral production of the country, a<> per direct 
returns, supplemented by close estimates where complete returns could 
not be obtained, was valued at a little over ten million dollars. In 
1896, the value of Canada's mineral production had increased 125 per 
cent or to over twenty-two and a half million dollars. Taking the 
data given for the United States in the volume of the "Mineral 
Industry," issued by the Engineering and Mining Journal of New 
York, we find that in a similar period the increase there has been 
only about 40 per cent. The mineral production of the United States, 
however, is of course vastly greater than that of Canada, the latter 
amounting in 1896 to but 3! per cent of the former. The relative per 
capita production of minerals for the two countries is as follows, viz., 
for Canada about $4.50 and for the United States about $8. The 
rapid growth noted above is, however, a most encour3'ging feature, 
and the present outlook for mineral discovery and development in 
Canada would seem to promise a rapid rate of increase for many years 
to come. The main part of this increase must of course be in those 
minerals which permit of being exported and sold in foreign markets, 
as the home market is necessarily limited and grows slowly in a 
country with so small a population, and in which the population is 
scattered over so large an extent of territory. This also influences in 
an important way the question of distribution, enhancing considerably 
the cost of carriage from producer to consumer, and even rendering 
many of our deposits of the lower priced minerals unworkable at a 
profit at present. Great improvements have been made in this respect 
of late years, and others are contemplated in the near future which 
will bring some of the most promising mineral districts within 
economically reachable distance of extensive markets and help con
siderably towards the expected general growth of the industry. 

1t is interesting to note the proportions contributed by the various 
minerals towards the grand total, and their arrangement according to 
importance, as in the following table, brings out some instructive 
points. 

R 
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MINERAL PRODUCTION OF CANADA, 1896. 

Proportionate Value of different Mineral Products. 

I 
Product. 

Contribut- 1 Con.tribut-

ing be~~en 
over 10 p.c. 10 and 5 p.c. 

Coal................ 31·94 
Gold . . . . . . . . . . . . . . 12·30 
Silver . . ... 
Bricks (estimated) .. 
Nickel. .............. . ...... . 
Petroleum.. . ... .. .. . ...... . . . 
Co'\)per.... . . . . . . . . . .. . ... . . . 
Bmlding stone (esti-

mated) . ....... ·1· .... .. ... . 
tf!~ (~~ti~~te«:i):::: : .. ..... ... . 
Asbestus . . . .. . . . . . . . . . .. .. .. . 
Salt . ... .. ... . .... .. .. .. ....... . 
Natural gas. . . . . . . . . .. . .... . .. . 
Gypsum ..... . ... ... . . ......... . 
Iron ......... .. .. . 
Sundry under 1 p.c . 

Totals .... .. . 44·24 

9·50 
7·10 
5·25 
5·11 

26•96 

Contribut- Contribut-ing 
between ing 

5 and 1 p.c. under 1 p.c. 

4·52 

4·43 
3·20 
2·ss 
1•90 
1'50 
1'22 

19 ' 65 

0·76 
o·G5 
7·74 

9·15 

Total. 

100·00 

From the above it will be seen that, in the year under consideration, 
coal is to be credited with almost a third, while gold comes second at 
about 12 per cent. In the five to ten per cent class come silver, bricks, 
nickel and petroleum; whilst in the one to five per cent class we find 
copper, building stone, lead, lime, asbeEtus, ~alt and natural gas, in the 
order named. Gypsum and iron contribute less than one per cent· 
Over 90 per cent of the to tal is thus accounted for under the above 
fifteen headings out of a total number of fifty-four minerals mentioned. 

Taking the different classes of minerals, we find that the metallic 
group contributed 35·63 per cent; the miscellaneous non-metallic 
44·12 per cent; the structural materials 19·14 per cent, with an allow
ance of 1·11 per cent for estimated value of mineral products un
returned. 

R 
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In studying a comparative statement such as the tabulation given, McrnRAL 

it must be remembered that the above percentarres are of the o-ross PRODUCTION 
0 b Q}' CANAlJA. 

values, which vary from year to year, not only by reason of varying 
amounts produced, but also on account of the fluctuations in the price. 
This latter factor has affected some minerals more than others. The 
heavy decline in the price of silver, for instance, in the past few years, 
has very greatly affected its place in the scale, and copper, nickel and 
asbP.stus have also suffered heavily in this respect, as can be seen by 
comparison of 1896 with earlier years in the main table. In order to 
facilitate this use of the table, the features of increase and decrease 
have been brought out the use of differing type as explained in the 
foot notes. 

EXPORTS. 

:MINERA LS AND MINERAL PRODUC'rS MINED OR MANUFACTURED IN 

CANADA DUHTNG CA!,EKDAH YEAH 1896. 

Products. 

I 
Asbestus, first class. . . . . I S 

" second class .... I 
third class .. . . . . 

Bricks .......... .... . 
Cement . . .... . ... .. . . ... . 
Chromite .... ... . .. .. . 
Clay, manufactures of. ... . 
Coal .. . .......... . ... . . 
Coke ... . .......... . ... . 
Copper ..... ..... ........ . 
F elspar ... . . . .. .... ... . 
Gold . ..... . ...... . ... . . . 
Grindstones .. . ..... . .. . . . 
Gypsum, crude. . . . . . . . .. . 

" ground ........ . . 
Tron and steel. . . . . . . .. . 
Iron ore . . . . ......... . . .. . 
Lead . . ................. . 
Lime .. . ... . .... . ... . 
Manganese ore. . . . . . . . . 

- --·---· --------~-----

Value. 

107,527 
320,842 
139,598 

5,678 
1,328 

:n,411 
752 

2,388,735 
151 

281,070 
2,583 

1,318,545 
19,139 

186,589 
21,267 

284,295 
1,911 

462,095 
70,820 
3,975 

Products. 

Mica ......... .. . . 
Mineral pigments .. . 
Nickei .. .... . .......... . 
Oil, crude .......... . . . 

" refined.... .... . . 
Phosphate .. . .. . .. . ..... . 
Platinum .............. . 
Plumbago, crude . . . . .. . . 

'' inanufactures of 
Pyrites.... . . . .... . . . 
Salt . ... ..... . ..... . 
Sand and gravel. . 
Silver ....... .. .. . ... . 
Slate ........ . . . 
Stone, unwrought . ... . .. . 

" wrought ... . 
Other ar ticles .. . 

Total.. .. . .. 

EXPORTS 

Value. 

47,756 
5,459 

658,213 
101 
999 

2,995 
225 

9,126 
354 

33,837 
899 

80,110 
2,271,959 

8,913 
32,897 

4,934 
15,273 

8,822,360 

Q}' PHODUC'l'S OP THE MTNE, WI'l'H DF.S'l'!XATIONS, DUHING THE FISCAL YEAR 1895-1896. 

Destination. Va.hie. Destination. Value. 

------------- ____ I __ 

87,437,814

1 

China . . . .. . . . .. . . . . . . . I · 13,05! U nited States (and Alaska)[ 
Newfoundland.. . . . . . . . . 
Great Britain. . . . . . . . . . 
Germany . . . .... . ... . 
Hawaiian I slands ...... . 
British Guiana . .. . 

" W est Indies . .... . 
Bsel~um .. ............ , 

t. nerre ....... .. . ... . . .. [ 

183,080 France. . . . . . . . . . . . . . . 12,llo 
175,512 B ayti . . . . . . . . . . . . . . . . . . . 5.640 
128,652 Central American States.. 5,GOO 

25, 909 fulanish West Indies . . . . 3,865 
20,085 H ong Kong . . . . . . . . . . . . 2,143 
16,315 Argentine Republic. . . . . . . 750 
15,375 ----· -, 
13, 744 Total.. . . . . . . . . .. . . . . . SS, 05\l, 650 

R 
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IMPORTS. 

Jl.fIKERALS A:>'D MINERAL PRODUc.'TS, FOR ~'!SCAL YEAR 1895- 1896. 

Products. 

Alum and aluminous cairn. 
Aluminium ..... . .... . 
Antimony . . . ......... . 
Arsenic.......... . . . . 
Asbestus and mfrs. of ..... . 
Asphaltum .. . 
Bismuth .. . 
Borax . ... .... . ..... . 
Bricks .. . 

" bath ...... . .... .. .. . 
and tiles, fire. . . . . . 

Buhrstones .............. . 
Building stone. . . . . . .. 
Cement ........... . .. •.. 

" Portland .... . .. . . 
Chalk .. .. .. . ... . ... . ... . . 
Clay, china ..... . 

'' fire . . . ... . . . ..... . . . 
" pipe ............. . 
" all other, N.E.S . . .. . 

Coal, anthracite ... ... .. . 
" bitu1ninous . . . ..... . 

dust, &c .... . 
tar and pitch ..... . 

Coke ....... . ... . . . . .... . 
Copper, pigs, precipitate, 

scrap, &c . . . . ... . 
ingots and mfrs. of 

Copperas .. . .... .. .. . 
Cryolite . . .. . . . . .. · [ 
Earthenware ........... . 
Emery . .. . 
Fels par, quartz, flint, &c .. 
]'ertilizers ...... . . . .. .. . 
Fuller's earth .. . .. ....... . 
Graphite, crude . .... . . . . . 

' mfrs. of . .. . . .. . 
Grindstones .. . .... . ..... . 
Gypsum, crude ......... . . 

" plaster of l'aris,&c. 
Iron and steel-Pig, scrap, 

blooms, &c. 
ferro-silicon, ferro

manganese, &c. 
" Rolled-bars } 

plates, &c'. I 
including chrome steel. 

Vaine. 

$ 28,375 
7,537 
9,557 

27,523 
23,900 
33,875 

188 
35,255 
33,321 
1,655 

129,024 
2,04() 

54,130 
12,620 

242,409 
6,467 

33,836 
19,729 

955 
8,464 

5,667,096 
3,299,025 

53,742 
31,209 

203,826 

9,226 
285,220 

3,178 
2,699 

575,493 
27,740 
8,7o0 

45,334 
1,834 
2,865 

37,!l31 
26,561 

848 
2,198 

G75,811 

12,811 

3,339,568 

R 

Products. 

Iron and steel-mfrs. of
mach in e ry, 

hardware,&c 
L ead·-pig, bars, bl'ks, old 

scrap, &c . ...... . 
manufactures of. . . 

Lime . ... . 
Lithographic stone .. 
Manganese, oxide of .. . .. . 
Marble-blocks, slabs, &c. 

'' mfrs. of ........ . 
Mercury . ...... . ..... . 
Metallic alloys - brass, 

bronze, german silver, 
pewter, &c .. . . .. . 

Mineral and bituminous 
substances, N.E.S .. . .. 

Mjneral and metallic pig· 
nients ........... . ... . . 

Mineral waters. . ..... . 
Nickel ................ .. 
Ores of metals, N .E.S. , .. . 
Paraffine wax ......... ... . 

candles .. . ... .. . . 
Petroleum and products of. 
Platinum ... .. .......... . 
Precious stones ..... .. ... . 
Pumice .. ....... . ....•. 
Salt ... 
Saltpetre ... . . ...... •. 
Sand and gravel . . . . ... . . . 
Slate .. ... ...... . . 
Stone and granite, N.E.S .. 
Spelter. . . . ........ .... . 
Sulphate of copper ..... . . . 
Sulphur.. .. . .. .. .. . . .. . 
Sulphuric acid .... . ...... . 
Tiles, ~ewer pipes, &c ..... . 
Tin- pigs, bars, &c ...... . 

" mfrs. of. 
Whiting ........ . ,. . ... . . 
Zinc--pigs, bars, dust, &c. 

" mfrs. of ....... . ... . 

'l'otal . . . . . . . . . 

Value. 

$ 5,943,912 

193,331 
42,778 
7,331 
4,964 
4,075 

21,970 
68,0\)5 
32,3~3 

505,076 

28,75-1 

426,651 
55,864 
4,787 

24,038 
10,042 

4,072 
735,913 

ti,185 
380,279 

3,721 
363,438 

55,628 
24,604 
24,176 
51,499 
40,548 
57,380 
63,973 
1,430 

19,296 
213,710 

1,023,974 
27,322 
81,488 

6,290 

25,581, 771 
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ABH.ASIVE MATERIALS. 

11 s 

ABRASIYE 
~JA TERI.US. 

The production under this heading includes grindstones, wood-pulp, Grindstones. 

stones, spindlestones, polishing grit, whetstones, buhrstones, &c., and 
for the year was as follows :--

New Brunswick . .... .. 2,263 tons, valued at $18,810 
Nova Scotia . . . . . . . . . . 1, 450 " " 14, 500 

Total. . . . . . . . . . . . . . 3, 713 

TABLE 1. 

A BRASIVE l\1ATERIALS. 

ANNUAL PRODUCTION OF GRINDSTONES. 

Calendar Year. 

1886 ......... . ............... .... .. . 
1887 ... 
1888 .. .. .. ... .. ....... . 
188!! ............. . ................. . 

1

1890. . ..... . 
189L .. .. .... . .. ........... .. 
1892 . .. . . ... ... .. . .. ...... . ... . 
1893...... .. ....... . . 
18!l4 .. .... . .............. . . . ..... . ... . 
1895... ......... .. ....... . 
1896 .. .................... .. 

Tons. 

4,000 
5,292 
5,764 
3,404 
4,884 
4,47!l 
5,2il3 
4,600 
3,757 
3,475 
3,713 

$33,310 

Value. 

846,515 
64,008 
51,129 
30,863 
42,340 
42,587 
51,187 
38,37!l 
32,717 
31,932 
33,310 

As in former years, the quarries which have supplied this product 
are situated in the provinces of New Brunswick and Nova Scotia, 
those of the former province being situated chiefly in W estmoreland , 
Northumberland and Gloucester counties, and in the latter in Picton 
and Cumberland counties. 

Grindstones.-Mr. Hugh Fletcher "rites as follows about the Atlantic 
Stone Company's quarries at Lower Cove, Cumberland, which he visited 
during the autumn of 1896 :-"The product sold is all manufactured; 
grindstones for all kinds of edge tools (including scy thes, &c., from 
84 inches in diameter by 14 inches thick, to 6 inches in diameter and 
1-k to 3 inches thick, supplied in dimensions as ordered, not manufac
tured haphazard; whetstones (for field use for scyth<Js, &c.) These are· 
from the gray sandstones of the quarry at Lower Cove, the fine ·graincd 
waving stone being best adapted for scythes, the coar.ser varieties for 
other purposes." 

" A rfld 'oil-stone,' with gray and greenish fine stripes and spots, is 
also here made from a quarry near Mill Cove, about five miles higher

R 
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ABBA IYE up the bay, also on the property of the Atlantic Stone Company. The-
l\IArEmALs. stone used is taken from tide-water." 

Grindstones. " The quanies of gray stone are near the reefs on the shore, also a 
short distance inland. The thick fine layers are exposed in a face 
thirty feet high, and twenty feet of good stone is to be quarried below. 
A horse-winch is used to raise from this upper quarry blocks ten tons 
in weight, and a stone-winch on the ground is capable of lifting sixteen 
tons. The large blocks are sawn into the required thickness." 

Pul2Jstones.-'.l'here have been several inquiries at this office about 
stones for grinding wood-pulp. Mr. C. E. Fish, of Newcastle, N.B., 
writes in this connection that wherever bis product has been tried it 
is very well liked. He states that the Canada Paper Company, of 
Montreal, are using these stones at three of their mills, and find them 
entirely satisfactory. 

Mr. Fish says further : " We are furnishing two stones free to any 
of the mills that will give them a trial, and we have in every case 
succeeded in getting a share of their order and in overcoming their 
preference for foreign stones." 

Messrs. Read & Clark, of Sackville, N.B., also made some sample
stones for grinding wood-pulp, and reports, so far, say they are proving. 
vflry good for that purpose. · 

TABLE 2. 

ABRASIVE ::VL1.'fERl1\ r.s. 

EXPORTS OF GmxosTo:o:s . 

Calendar Y ear. 

1884 . - .. - . - . . . .. . . - - . 
1885 ... -.. - - .... - - - - - -
1886 - . . . - . - . . . .. . . - - .. -
1887 ... - .. . -.. - - . - - - - - -

1

1888. - -.. - . . . . . -.. - • - - . 
1889 ...... .... ..... ... .. . 
1890 . . ... - - - .. - -.. - -
1891...... . . . . . - .. ... . 
1892 . . - . . ...... .. 
1893. - - - - - .. 
1894 ....... - ...... - - . ... . . 
18!l5 . -- - ...... . 
189G .. . .. . . ... ... . .. 

R 

Value. 

828,186 
22,606 
24,185 
28,769 
28,176 
29,982 
18,564 
28,433 
23,567 
21,672 
12,579 
16,723 
19,139 
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TABLE :'I. 

ABRASIVE MA'.l'ELU.US. 

ExPOR'.l'S o~' GRr~ms·roNES. 

Provinces. I C .\LENDAR YEAR. 
--------------------! 1893. 1894. 1895. 18!l6. 

~uebec ..... ..... . . .. . . . . 
Nova Scotia ....... . . .. .•... 

s 625 s 1 ........... . 
11,317 10,048 I s 8,723 s 12,145 

New Brunswick .. . .... . .... . 9,730 2,530 8,000 6,994 
-------------- ------

Totn.ls .... . . . $ 21, 672 I s 12, 579 I s 16, 723 s rn, 139 

TABLE 4. 

ABRASIVB MATERIALS. 

!Mrou:rs o~· GRrnns:roN1;:s. 

Fiscal Year. 

1880 ....................... ······ . ... . 
1881..... . . . ................. . 
1882 ... . ......... . ....... . 
18S3..... . . ... . .... . ......... . 
1884 ........... .... . .......... ' ... . 
1885. .. .... . . .. .. ............... . 
1886... ... . . ...... .. .......... . 
1887 .. .. ......... . ............ ... .. 
1888 .. . ... . ...... ' .............. ' 
1889 .. .... .... .. ... -· ........... . .. 
1890 .. ............. . ...... . .. . 
1891.. ........................... . 
1892.............. . . • . . ..... .. .. . .. . 
1893 .............. . .. - . .. .... ...... . 
1894.' ..... ... ..... . ... ' . . .... ... . 
1895 . . ...... ............. . .. 

*1896.......... . . Duty, Sl. 75 per ton. 

Ton. 

1,044 
1,359 
2,098 
2,108 
2,074 
1,148 

964 
1,309 
1,721 
2,116 
l,fJG7 
1,381 
1,484 
1,682 
1,918 
1,770 
1,862 

Value. 

$11,714 
16,895 
30,654 
31,45G 
3\l,471 
16,065 
12,803 
14,815 
18,263 
25.5G4 
20,569 
16,!191 
19,761 
20,987 
24,4211 
22,834 
26,561 

* :N"ot mounted and not less chan 12 inches in diameter. 

ABRAKJ\"E 
MATERIALS. 

Grindstones. 



ABRASIVE 
MATERIALS. 

Buhrstones. 
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TABLE 5. 

ABRASIVE MATERIALS. 

I MPORTS m' BUHRSTONES. 

Fiscal Y ea.r. 

1880 . ... . .. . .. .. .. . ..... . 
1881 ....... . ........ . 
1882 ........... . .. ..... . 
1883 ............. . 
1884 ....... . ........... .. 
1885 ..... . .... .... .... . . . 
1886 . . . . 
1887 ........ . .. ... .. 
1888 .......... . .... .. .. . 
1889 .... .............. . 
18!l0 . ..... .. ........ . . .. 
1891 .. ............ .. 
1892.... . .. .. .. . . .. 
1893 .... ... . ........ . . .. 
1894 ........ ...... . 
1895.. .. .. 

*1896-Duty free . . ....... . 

V a.Jue. 

$12,04!l 
6,3.37 

15,143 
13,2-12 

5,365 
4,517 
4,062 
3,545 
4,753 
5,4G5 
2,506 
2,089 
1,464 
3,552 
3,029 
2,172 
2,049 

* Buhrstones in blocks, rough or un
ma,nufactured, not bound up or prepa.red 
for binding into mill-stones. 

Pumice<:"stone. As no pumice-stone stone is produced in Canada, the figures of im
ports given below constitute all the information on the subject. 

TABLE 6. 

ABRASIVE MATERIALS. 

lMPOl\TS OF PUMICE STONE. 

Fisca.l Yea.r. 

1885........ . . . . ...... . 
1886 . .......... .. . .. . . . .... .. .. .. 
1887. .. . .. . . . . .. . .. . . . 
1888...... .. . . ... .. . .. .... . 
1889 . ... . . . .. . . . .... . . . .. . ......... . 
1890 .. . .. .. .. . .... . ........ . .•...... 
18!!1.. . . . ........ . 
1892 .. . ...... .. 
1893....... .. ... .. . . .. .. ...... . 
1894....... . .. . . .. ... ... .. 
1895 ............ . ..... . ..... . .... .. 

1 

*1896-Duty free . ... . . .. . . ... ... .. . . 

Value. 

$ 9,384 
2,777 
3,594 
2,890 
3,232 
3,003 
3,696 
3,282 
3,798 
4,160 
3,G09 
:l,721 

*Pumice and pumice stone, ground or unground. 
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Corundum is known to occur in Canada, but so far the deposits ABRASIVE 

· h MATERIALS. have not been worked, and there is therefore nothing to report 111 t e 
way of production of either that mineral or of the granular form Corundum. 

known as emery. 

The recent discoveries of corundum in Hastings and Renfrew coun
ties in eastern Ontario are located along a belt of country varying 
from one and a half to three miles in width, extending from the 
German Settlement, south of the village of Rockingham, in the town
ship of Brudenell, for about sixteen miles W.S. W. into the township 
of Carlow. The mineral occurs as a very important and at times 
abundant constituent in pegmatite, cutting biotite-granite-gneiss; in 
a very felspathic granite or syenite gneiss and in a light-gray or 
whitish al bite-gneiss and nepheline-syenite. It is also sparingly present 
in small crystals disseminated through the more felspathic bands of 
the ordinary biotite-gneiss but seems to be rarely if ever present in the 
dark-coloured basic portions interbanded with these rocks. Over 
certain limited areas the mineral is more concentrated, in many 
instances constituting from 30 to 60 per cent of the rock mass. Some 
of the deposits at present known, especially those in the north-western 
part of Raglan are easy of access.* 

Table 7 below, giving the imports of emery, illustrates the home Emery 

market for this class of abrasive materials:-

TARL~ 7. 

ABRASIVE MA'l'ElUALS. 

IMPOUTS 0~' EMERY. 

Fiscal Y ear. 

1885 ....... . ............ . 
1886 .. . ....... . .. ... .... . 
1887 ............ . .. . ... . 
1888 ' .. ... ... .... .. .. .. 
1889 .................. . 
18!;10 ..... . ..•..... . .. . . . . 
1891 . ................... . 
1892 ..... ..... . . . . 
1893 ... . ... . ... . ........ . 
1894" .............. .. .. 
1895' . ... ' . . . .... .. .. ' .. . 
189G ..... .... ... ..... .. 

Emery. 
Cl. 

s 5,066 
11,877 
12,023 
15,674 
13,565 
16,922 
16,179 
17,782 
17,762 
H, ,133 
H,569 

tl6,287 

a. Emery, in bulk, crushed or ground. 
b. Emery wheels and manufactures of emery. 
t Duty free. 
* Duty, 25 per cent. 

Mfrs. of 
Emery. 

b. 

s 4,920 
5,832 
4,598 
4,001 
3,948 
5,:n:i 
6,GG5 
6,492 
5,606 
2,223 
7,775 

*11,913 

*Further particulars regarding the discovery, &c., of this mineral will be found 
in the Sum!llary Report of_ tbe Director of the Geological Survey for 1896, pp. 116-
118A, aud m the forthcommg Geological Report uf Mr. A. E. Barlow on the district. 
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ASBESTUS. ASBESTOS. 

The production of asbestus in Canada during 1896, amounted to Production. 

12,250 tons, valued at $429,856, as compared with 8,756 tons, valued 
at $368,175, for the previous year, an increase of 3,494 tons, or about 
40 per cent. The total value of the production increased $61,681, 
or only about 17 per cent, indicating a much lower average value. 
This is due to the much larger proportion of the lowei· grades in the 
sales and shipments for the year. 

The development of this industry is well illustrated in the accom
panying g raphic table, where the production from 1880 to 1896 is 
shown by the he,1vy solid line, the heavy broken line showing the total 
value of the same and the light broken line the average value of the 
shipments for each year as deduced from the last two. The most 
interesting feature thus brought out is the great rise in production and 
value in 1890. ln a description of the industry, given by Mr. Klein, 
printed in the report for 1890, he attributes the high prices, 
to which this great increase in both production and value was 
due, to the operation of speculators who bought up and held all the 
stocks of the mineral, and to the eagerness of the manufacturers to 
buy owing to their belief in the limited capacity of the mines. In the 
following three years, 1890 to 1893 the inevitable reaction brought 
values down to tib:>ut what they had been in the earlier history of the 
industry. An examination of the average value curve shows a decrease 
of about 60 per cent between 1890 and 1896. This is to be accounted 
for partly by the drop in prices and partly by the increase in the pro
portion of the lower grades of mineral in the shipments made, as 
compared with previous years. 

Calendftr Year. 

1892 ... 

TABLE 1. 

ASJJE8TU8. 

ExeoR'rs. 

Tons. 

~m.:.:::::·:·:·: .... ·:·:·:·:::::::::: :::: :::1 
G,380 
5,917 
7,fl87 
7,442 

{

lst class ........ . 
18()6 '.lncl " .. .. • . . • .. 

3rd " . .. ..... . 

Total, l 89G. 

--------
1,83'1 
5,.es 
'1,580 

11,842 

Value. 

8373, 103 
3:38,707 
477,837 
4:ll GOO 

Sl0~,32'i I 
320,84:l 
13H,5D8 

B567,!l6i' 

Exports. 



ASllESTUS. 

1mports. 
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It had been intended to show the relative proportions of the three 
grades, as given in the export figures (see Table of Exports of 
Asbestus in this and previous reports), but on taking out the percent
ages and average values for the different grades, the results in the latter 
case showed that the division into 'firsts' and 'seconds' has been merely 
nominal during the past five years. It was found that the average 
price of the asbestus entered for export as 'firsts' was often much 
lower than that entered as 'seconds ' and sometimes about the same. 
This arises from the fact that the practice of the producers with 
regard to grading has varied very much, so that the best grade from one 
mine has often been only equivalent in length of fibre to that ranked 
as 'seconds' liy another opera tor. The grade of the 'thirds,'howeYer, has 
probably been more uniform than that of the firsts and 'seconds.' A 
comparison of the two curves in the graphic table representing the 
average value per ton of the production, anl that of the exported 
asbestus, as per .customs returns, shows a great discrepancy in t he 
years from 1888 to 1891 inclusive; while for the years 1892 to 1896 
inclusive, the value curves mentioned are seen to conform very fairly, 
although the average value of the exported mineral is considerably 
higher than the value of the produce as per direct returns. This is 
about as it should be, n.s the exports, especially to Europe, would be of 
the hi~her grades. For the rest, the figures in Table 1 must be taken 
for what they are worth. The customs officers can only take the entries 
of the shippers as the basis of their compilation, and these are 
undoubtedly very often lacking in accuracy, for various reasons. 

Table 2 gives all the figures there are available regarding imports of 
asbestus and needs no further explanation. 

TABLE 2. 

AsnESTUS :-IMPORTS. 

Fiscal Year. 

1885 .. ....... . . . .. . . . .... . 
188G . .......... . ........ . 
1887....... . ......... I 
1888 . . ....... . . . .... . ' .. . 
1889 ... ' ...... . . . ..... .. 
1890 . . .... ' . . ..... . . . .. . 
189l .. . ............. .. 
1892 ... . ... ... . . . 
1893 . ..... . 
1894 ..... . 
1895.... . . . ... . 

*1896-Duty 25 p.c ....... . 

Value. 

s 674 
6,831 
7,836 
8,793 
9,943 

13,250 
13,2!18 
14,090 
19,181 
20,021 
26,094 
23,900 

* Asbestus, in any form other than crude, 
and all manufactures of. 
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In the autumn a visit was made to the asbestus mining distiicts of AsnEsTus. 
. . Discovery and 

Black Lake, Thetford and Danville, of which Mr. Ingall speaks as de,·elopmem. 

follows (see Annual Report of the Geological Survey for 1896, vol. 
ix., p. 120A) :-

"The eastern trip was undertaken by myself, and a short visit was 
made to the asbestus mining centres of Black Lake, Thetford and 
Danville. In this industry the low prices ruling for the past few years 
have caused all but the larger producers to suspend operations, and 
have resu lted, in the case of those still operating, in a much larger use 

. of machinery and the extraction of much fibre that used to be con-
sidered too short to be worth treatment. The processes in use consist, 
in a general way, of some method that, while crushing the rock, frees the 
fibre without breaking it; followed generally by the passage of the 
crushed material over travelling picking tables, where the longest fibre 
is selected. out, and then over shaking screens having a slight slope. 
The effect of these screens is to sort out the remaining shorter fibre 
into lengths, and also by reason of a funnel with strong up-draught, over
hanging the lower end of the screen, to lift the fibre away from the 
rock particles, the latter then passing off over the ends of t)le screens. 
At Danville this latter material is being stored outside the mill in 
dump, as it is now coming into use to replace ordinary sand and hair 
in wall plastering. It is claimed that this 'Asbestic,' as it is call ed, 
takes a better finish than ordinary plaster, does not crumble under the 
action of fire, and that it will not crack or crumble when nails are 
driven into it." 

At this mine very considerable developments have been made in the 
last few years, and a very large and well appointed mill is in operation 
for the crushing of the mineral and the separating of the fibre ·from it. 
This has a capacity of 400 to 500 tons per day, and is driven by a 600 
h. p. engine. The rock is first crushed in large Blake rock breakers, 
and the11 passes to revolving screens having a jolting as well as a 
rotary motion. The sorting out of the lumps of long fibred material 
to go into the first and second grade, is done by hand as the material 
passes a row of pickers seated on either side of a travelling picking 
table. The rest of the material is more finely crushed and passes over 
the series of flat shaking screens above desc~·ibed. The "asbestic" 
which passes away out of the mill, consists of the rock material crush ed 
to the consistency of s<Lnd intermixed with a proportion of very short 
asbestus fibre. Its val ue is about $5 per ton, f.o.b., at D anville, and 
it is hoped that an extensive market can be worked up for this 
material, which should in that case become an important factor in the 

2t 
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AsnEsTus. future prosperity of this industry. This company employs some 300 
Discovery and 
development. men. 

Besides the above-deocribed mills, visits were made to those at Thet
ford, where assistance was kindly given by Ml'. George H. Smith, 
manager for the Bell's Asbestus Company, anu by Mr. R. J. Bonnet, 
manager for Messrs. King Bros. Both these mines have fully equ ipped 
mills in operation, as have also the Johnson Asbestus Co. At Black 
Lake, the mill of the American Asbestus Co., under the management 
of Mr. L. A. Klein, and that of the Glasgow and Montreal Co., under 
the direction of Mr. J. S. Costigan, were in operation. The latter 
company, however, was not working its pits, the mines having been 
idle for about four years, and operations only recommenced in 
October. At this time the plant was increased by the addition of a 
100 h. p. Corliss engine, cyclone pulveriser, fans, screens, etc. , for 
extr<tcting the asbestus fibre from the mineral. A rotary dryer is also 
in process of construction for drying the lower grades of material. 

Although no shipments of asbestus were made by the Brampton 
Lake Asbestus Co. during the year, development work was in progress. 

The above comprise the chief operators in this industry, but some of 
the mines which used to work in the days of higher prices, although 
now idle, have contributed to the production from old stock. 

Outside the original asbestus district in the Eastern Townships of 
Quebec, the only work prosecuted was that bytheNon-M11gneticAsbestus 
Co. at Point au Chene, Argenteuil county, and by the Armitnge Co. 
of N ewark, New Jersey, U.S.A., in Lowe township, Ottawa county, 
both points situated in the province of Quebec. At the first-mentioned 
place a mill has been erected for the separation of the asbestus from 
the rock, and the company, besides treating their own pro
duct, have put through, from other mines in the Eastern Town
ships as well as the Ottawa Valley, some 600 tons or more of mineral 
which has been fibreized and cleaned for the European and American 
markets. The conditions at these two last mentioned mines are differ
ent from those found in the Eastern Townships, the asbestus in the 
former occurring in connection with the serpentinous limestones of the 
Laurentian system, whilst in the latter it occurs in a rnnge of intrusive 
serpentine rocks of mu~h later age. 

In Ontario nothing was done at the actinolite deposits in Elzevir 
township, Hastings county, but it is hoped that financial arrange
ments can be made to start in the near future. A few tons of actino
lite were, however, shipped at Tweed on the Canadian Pacific Railway 
from the Bridgewater actinolito deposits. It has been suggeRted that 
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the actinolite of this vicinity be quarried and sawn for making fire- AsnEsTus. 
b · k f f l' · h d ~b . b . d d Discovery and nc or urnace rn1ngs, stoves, etc., t e " ns e1ng groun an development. 

utilized for paper filling, boiler coatings, etc., and such uses as are 
found for fibrous talc and the lower grades of chrysotile. 

CHROMITE. 

The mineral chromite, also known as chromic iron or chrome iron 
ore, has a composition repre-;ented by the formula FeCr 2 0 4 . If pure 
it would be compose of 68 per cent of chromium sesquioxide (Cr2 0 3 ) 

and 32 per cent of iron protoxide (FeO). Analyses of the commercial 
chrome ore usually show considerable quantities of magnesia, alumina 
and silica, derived in most cases from the serpentine in which ore 
occurs. (See analyses given below). The value of the ore depends 
on the percentage of chromic oxide contained. In order to make it 
readily marketable, the ore should contain at least 50 per cent of 
chromic oxide. In the use of chromite for the production of chromium 
salts, the cost of treating low- and high-grade ores is the same, but 
there is a decided difference in the qu 'tntity of the finished product, so 
that unless the smaller initial cost of the low-grade ore will counter
balance the value of this difference of the finished produc t, its use is 
unprofitable. These factors therefore fix the price of low-grade ore, 
and circumstance;; such as labour and cost of shipment, will determine 
whether it can be worked at a profit or not. 

The principal producer;i of the world's supply of chromite are Russia 
and Turkey. Turkey produces about 40,000 tons of chromite an
nually, or >tbout one-half the total production of the world. New 
Caledonia is also an important producer, having exported in 1896, 
17,887 mett·ic tons, valued at 967,942 francs. Chromite is produced 
in the United States, in California, but the ores am for the most part 
low-g rade, and the production small, being for 1896, only 786 long 
tons valued at $6.667 . 

Canadian chromite comes from the E astern Townships in the 
province of Quebec, the points of shipment being Black Lake, 
D 'Israeli and Broughton on the Quebec Central R.ailway. 

The Canadian prociuction of chromite for 1896 shows a decided 
decline, both in quantity and value, when compared with the previous 
year. The prices received ranged from $8.00 to $18.00 per ton, de
pending on the percentage of chromic oxide contained in the ore. 
More low-grade ore than usual was shipped this year, thus lowering 
the average price of the shipment!!' to $11.53 per short ton. 

CHROMITE. 
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Table 1 gives the production of chromite from the year 1886. Test 
shipments were made in 1886 and 1887, but it was not until 1894 
tha t the industry was firmly established. 

TABLE 1. 

CHROMITE. 

ANNUAL PRODUCTION. 

Calendar Year. 
Average 

Tons, Price lYalue. 
(2000 lbs.) per ton. 

s cts. s 
I *1886 . ..... . 

1887. 
60 15 75 !'145 
38 15 00 570 I 

1894 . . ...... . . . . . 1,000 20 fO 20,000 
1895 ..................•.. . . 3,177 13 00 41,300 
1896 . . . . .. . . . . . ... . .. . ·1 *2, ::142 11 53 27,004 

* Railway shipments. 

The following analyses will indicate what may be expected in the 
composition of a chrome ore :-

A~.u•sEs m· Cmio~JE ORES. 

Number. Cr2 0 0 • FeO. Al20 3 • Si02. MgO. CaO. Total. 

------ ------- - - ------- ----

% % % % % % % 
1 45·90 35 •68 3 ·20 .. . . . ... 15"03 .. . .. . .. 99 ·31 
2 49·75 21·2s u ·3o . . . . . . . . 18"13 ....... 100"46 
::I 52·s2 . . . . . . . . . .. .. . .. ........ ······ · · . .... . .. .. ...... 

~ I 
35-.,16 ... . ... . ·· · · · · · · · ·· ·· ·· - ········ . ... ... .... . .. . 
39 ·15 21·12 7·00 7·00 rn·n 3·41 99·79 

6 51·03 13 ·uG 12•16 5·22 16"32 2·e1 100 •40 
7 53·07 15 "27 s·o1 5·44 16 "08 1 "20 100·07 
8 50"65 13• 93 12 "70 3·35 15"0-! . .... .. ~)5"67 

9 55·04 11 ·57 lo·s1 3 ·so 16·10 1 "13 93·45 
10 51 ·so 2~·72 13·90 2· 05 1·s1 0·41 100 69 
11 55·54 14"50 15·43 1 1"30 12 ·s5 o ·so 100 ·42 
12 42"40 12·28 20·2::1 5·6g I l(j· 521 1"40 93·52 

I 13 42·45 H· 83 10·75 6"48 16"42 1 "21 9s·14 

No. 1, Tp. Bolton, Qne. G. S. C . .Report, 1863, p. 504. 
" 2, Lake Memphremagog. G. S. C. Report, 1863, p. 504. 

3, Tp. Coleraine, Megantic Co., Que. Coleraine Mining Co. G. S. C. Report, 
1894, p. 67 R . 

" 4, 17. I V. Thetford , Megantic Co., Que. G. S. C. Report, 1887-88 pt. IT, 56 T. 
" 5, 6 and 7, Canadian Mining :Manual, 1896, p. 342. 
" 8, Canada } 
" 9 and 10, Turkish (Asia) "Mineral Industry," 1895, p. 101. 
" 11, New Caledonia Scientific Pub. Co., New York. 
" 12 and 13 Californ ia 
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The principal producers of chromic iron in Canada for 1896 were CHROMITE. 

f Producers. the ollowing :-

Name. Shipping Station, 
Quebec Central Railway. Address. 

Anglo-Canadian Asbestus Co. Black L ake. 314 Board Trade, Montreal, Que. 
Blondeau & Roberge. " Black Lake, Que. 
L. J. Frechette . St. F erdinand " 
W. H . Lamblay. Inverness 
Victoria Mining Co. (.P. P. H all). Quebec 
J. 0. Brousseau. D 'I sraeli. D 'I sraeli 
Leonard & Morin. 
J ames Reed, M.D. Broughton. 

COAL. 

R eccl sdale 

The total production of coal for the Dominion is shown in graphic 
Table A. From the figures there given, it will be seen that the in
crease over last year amounted to 267,372 tons and $487,309, or 7 · 69 
and 7 · 23 per cent respectively. The increase since 1886 has been 
$3,486,622, equal to about 93 per cent, and 1,629,063 tons, equal to 
about 77 per cent. 

COAL. 
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COAL. 
ANNUAL PRODUCTION. 

Table A. 

c 1 d' I a en r 
Year. Tons. Value. 
---~~~~~~~~ 

s 
1886 2,116,653 

3,739,840 

1887 2,429,320 

4,388,206 

1888 2,602,552 

4,674,140 

188!) 2.G58,303 

4,894,287 

1890 
3,084,682 

5,676,247 

1891 3,577,749 -
7,019,425 

1892 3,287,745 -
6,363, 757 

18!)3 3,783,499 -
7,:!59,080 

18!)4 3,847,070 

7,429,468 

1895 
3,478,3-14 -

6,139,153 

18!lG 
3,745,71G 

7,226,462 

The relative proportions contributed by the different provinces to 
the grand total are graphically exhibited in Table B, and the below 
given figures in Table I show the increase or decrease for the different 
proviuces in 1896 as compared with 1895 :-
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TABLE 1. 

COAL. 

PRODUCTIO:s<. CoMrAmsoN OE' 1895 A.c'ID 1896. 

INCREASE OR DECREASE. 

Province. 

'rons. P er cent. Value. P er cent. 

-----------------------------
Nova Scotia ..... ········· ~ 12"7'1 ~ 12·74 

N ew Brunsw1ck. . .... . . .. 2,000 21·05 3,000 21·05 

North-west Territories . . .. . . . 40,214 21·66 ~ 46"57 ::;;1 -British Columbia. . .... . ... 5· 13 145,383 5·13 

Dominion ..... ....... ··· ··I ~1 ~1 ~1 7·23 

O'l'E.-The figures underlined in this table represent increases, the others 
decreases. 

The export trade for the Dominion is illustrated by graphic Table 
C. From this it will be seen that the increase in the amount of coal 
exported from 1886 to 1896 is about 112 per cent, whilst the differ
ence between the first year given, viz., 1873 and 1886, represents an 
increas~ of about 163 per cent. 

Graphic Table Dis given as supplementing Table C, although it has 
hardly any bearing upon the mineral industry. 



IN GA LL J 

I 
Calendar I 

Y ear. 

- --

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

MINERAL S'l'A'l'ISTICS AND MINING. 

COAL. 
T ons. EXPORTS. 

PRODUCE O>' CANADA. 

- - --- Table c . 
420,683 

310,988 

250,348 

2'18,638 

301,317 

327,959 

306,G48 

432,188 
. 

395,382 

412,682 

486,811 

474,405 

127,937 

520,703 

580,965 

588,627 

665,315 

724,486 

971,259 

823,733 

960,312 

1,103,694 

1,011,235 

1,lOG,661 

27 s 
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COAT,. 
Ex
ports. Calen dar 

Yea r. 

-

18 73 

18 ~4 

18 75 

18 76 

18 77 

18 

18 

18 

78 

79 

80 

1 881 

1 882 

1 883 

1 884 

1 885 

1 886 

1 887 

1 888 

889 

1 890 

1 8\Jl 

1 892 

1 893 

1 894 

1 8!)5 

1 896 

Tons. 

-----

5,403 

12,859 

14,026 

4,995 

4,829 

5,468 

8,468 

H ,217 

H,245 

37,576 

44,388 

62,665 

71,003 

78,443 

89,0!)8 

84,316 

89,294 

82,534 

77,827 

93,988 

102,827 

89,786 

96,836 

116,774 

GEOLOGICAL SURVEY OF CA NADA. 

COA L. 
EXPORTS. 

(N O'l' 'rHE PRODUCE 0£' CAN ADA. ) 

Tabl e D . 

-
~-

-
I -

-
-
-
-
-

~ 
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Table 2 below gives the export by provinces and explains itself, ex- COAL. 
. . . Exports by 

cept that it should be borne m mmd that the entries made under the provinces. 

heading of any given province do not necessarily or always represent 
coal produced in that province, for some coal is undoubtedly shipped 
to other provinces and exported thencll, thus appearing under the 
head of the exporting rather than the producing province. 

Table 3 of exports not the produce of Canada is given as supple
menting the previous one. 

COAL. 

EXPOBT~. THE PRODUCE Ol' CAXAIU. 

CALENDAll YEAH 

Provinces. 1894. 1805. 18DU. 

Ontario .. ~-. . -. ~on~~4 8vah:~5 Tons . .l..~ah~ . 'ron~ .. ~alue ... 
QuebPc . . . . . . . 7,600 22,995 148 S 382 
Nova Scotia.. . 310,217 G33,398 241,091 534, ,179 380,149 S 787,270 
New Brunswick 91!) 2 048 4,44.) 13,3<!3 1,075 3,364 
P. E. I sland.. . 1,221 2;850 150 450 
N . W. Ter..... 13, 134 24,203 37,118 77,015 45,(i38 90,349 

1 Brit. Columbia. 770,~:ln 2,8.)5,21G 728,283 2,G92,5o:.l 67!J,7!JO 2,507,752 1 l Total. .... .. l,lo3.G94 S3,5.il,fil5 l,Oil,m
1
83,3i8,2311 J.-,10G,(iGl i"3,388,735 

TABf,E 3. 

CO,\L. 

EXPOUTS. NO'!' '!'HE PnonucE m· CAXADA. 

I Provinces. =--~894. _ j _C,iLES~~~~ .YE.:B. j- 18!l(i.-= 

'l.'ons. I Value. Tons. I Value. 1'ons. Value. 

Onta1=- ---.. -83,599- ~4,314 -03,027 S l!Jl,783 112,539 1 S 222,4Q4 
Quebec........ 5,338 11,378 2,956 6,139 28 lGO 
Nov:i, Scotia.... G31 1,314 472 1,791 5·16 2,0(i4 
New Brunswick ~18 577 380 1,01!) 3,(iGl 9,432 
Manitoba . . . . . . 1 13 ..... 

Total. .... . .. --sn,786 S 197,(i-!3 !JG,836 S 200,745 j~ml8234,]AO 

Table 4 gives the exports of coal from Nova Scotia and British 
Columbia from 187 4 to 1896. An examination of the figures will 
show that the export trade for the former province, while varying 
consiclerahly from year to year, has yet remained fairly uniform on an 
average. On the other hand, the exports from British Columbia have, 
with the exception of occasional years, maintained a steady and con-
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COAL. siderable increase. Thus t he tonnage in 1896 was over thirteen times Exports. ~ 
BritishColum- that of 187 4. 
biaandNova 
Scotia. 

T ABLI!: 4. 

COAL. 

EXPOU'.l'S. NOVA SCOTIA ANO Bllll 'TSR COLUMBIA. 

Calendar Year. 1-
- No __ va Scotia ____ *Brit1sh_Columb-ia. 

__________ • __ Tons_. -I Value_._~~ ~:e_. _ 

1874 ... .. . .. .... ' . . 252,124 8647,53!) 51,001 s 278,180 
1875.... 17fl,ll26 404,351 65,842 1 356,018 
187G..... . .. ... .. .. .. 126,520 263,5-13 116,910 627,754 
18z1.. . . . . . . . . . . . . . 1~3,389 ?52,~5~ rn.~52 ono,2~3 
1818. . . . .. . . ... ... - . lo4,1H 293, I !lo 165, I 34 698,810 
1879. . . .. 113,742 203,407 186,094 608,81.) 
1880... . . . . . . . . lHfJ, 552 344, 148 21!1,878 775,008 
1881...... .. 193,081 311,721 Ul7,791 622,965 
1882. . . 21G, 951 3!l0,121 179/iG2 628,-137 
1883... . . 192,793 336,088 271,214 946,271 
1884.......... . . .. . .. 222,709 430,330 2-13, ·178 901,HO 
188'5... 17Ci,287 ~4!J,650 250,J!ll 1,000,764 
1886.. . 240,459 441,(i!J3 27'1,4()6 I 960,649 
1887... .. . . . . . . . . . . . 207,941. 3HO, 738 35G,G57 1,262,552 
1888. .. JG5,8G3 3!"!0, 115 405,071 1,605,650 
1889..... . ... .. . . . . 186,60K 3!)6,830 470,G83 l,!ll8,2113 
1890.... . ... . . .. . .. 202,387 42G,070 508,882 1,977,191 
1891... . ......... . . .. 194,867 417,816 7G7,734 2,958.G95 
1892. . ....... . . . . . . . 181,547 407,!JSO 5()9,716 2,317,734 
1893.... 203,1!l8 470,6ll5 708,228 2,693,747 
1894 ... . 310,277 633,398 770,439 2, 855,216 
1895. .. . . 241,091 5:34,479 728,283 2,692,562 
18!rn.. .. .... . .. . ..... 380,149 787,270 Gta,799 2,507,752 

*See foot note table 16. 

The imports of tlie various grades of coal are to be found in the 
Tables N os. 5, 6 and 7 below. From the figures in Table 5 it will be 
seen that since 1880 the imports of bituminous coal have increased 
335 per cent. From 1886 there was a continual increase in the 
amount up to 1892, since which year the figures show a certain amount 
of rise and fall. The per capita consumption of imported bituminous 
coal has risen from a little over i 0 th of a ton to nearly -firths in 1896. 
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Mineral Production 0£ Canada, Calendar Years 1-886 to 1-896. 

1886. 1887. 1888. 1889. 1890. 1891. 1892 . 1893. 1894. 1895. 1896. 

PRODUCTS. --- --- ·----··----·----·---- - --- ·---------- ------ ------ - --- ------- ---------- - - - ----- - - - - --- ----- - ----- ---- ---- ----- PRODUCTS. 

Quantity. Value. Quantity. Value. Quanti~y. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 

- - --------- --- ------ - ·---------- - - ·- - --- - - ·--- --- - - · - -----·---·---·-- - - ---- --- -·- -------- -- - --- ·- - ·- -------- ------- - - --------
METALLIC. 

Antimony ore .... . ...... . . .. . ....... .... Tons. 
Copper (c) .. ..... . .. ... .. . . . . ............ Lbs. 
Gold (d) . .. • ....... ...... . .... • ..• ...... Oz. 
Iron ore (a) ..... ........... . . . . ......•... Tons. 
Lead (e) . . • .... ..• •...•.. ....... ..•... - .. Lbs. 
Mercury .. ...... . ....... · ·· ··· · ·· ··· ···· " 
Nickel (/) .•.. . ............. . .... · · · · · · · " 
Platinum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oz. 
Silver ..................... .. .... .. ···· · · '' 

665 
3,505,000 

66,061 
69,708 

$ 

31,490 
385,550 

1,365,496 
126,982 

584 
3,260,424 

59,884. 
76.330 

204,800 

$ 

10,860 
366,798 

1,237,804 
146,197 

9,216 

345 
5,562,864 

53,150 
78,587 

674,500 

$ 

3,696 
927,107 

1,098,610 
152,068 

29,813 

55 
6,809,752 

62,658 
84,181 

165,100 

$ 

1,100 
936.341 

1,295,159 
151,640 

6,488 
............. ............ .. ......... ....... .. .... ········ ·· .. ... .... ..... .. .... .. ... . ....... .... . 
. . . . • . . . . . . . . . . . . • . . . . . . . . . • . • • . . . . . • . . • • • . • . . • . . . . . . . . . . . . . . . . • . . . . • . . . (l) 830,477 498,286 
.. .. . . . . .. .. .. .. .. .. .. .. 1,400 5,600 1,500 6,000 1,000 3,500 

*210,141 *209,090 349,330 341,645 395,377 371,654 383,318 358,785 
----- - -- ------ ----------- -----·[--·--- ----. 

$ $ $ $ $ $ $ 

--
Tot.I :::.::: • . ~== "2,:::,608 = 2,:::,120 = 2,::948 == 3,::299 . . . . . . . . . . . . 3,6(::488 .. 

1 

5,:659 = 3,:,897 == ~:.495_ === ~:·551_ === 6,1::469 · · ..... · ·.. . 8,:946 
Arsenic (white) . ... .... ...... ~ . . .. ...... . Tons. 120 5,460 30 1,200 t30 tl,200 . . . . . . . . . . . . . . . . . . . . . . . . 25 1,500 20 . 1,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 420' . ........................ .................... ... Arsenic. 
Asbestus.. ... ................. . .... .. ... " 3,458 206,251 4,619 226,976 4,404 255,007 6,113 426,554 9,860 1,260,240 9,279 • 999,878 6,082 390,462 6,331 310,156 7,630 420.825 8,756 368,175 12,250 429.856 Asbestus. 

g:f~~-:::::::::::::::::::::::::::: : : : :: *2,116,;~g *3,739:~~ 2,429,~ 4,388,~~~ .. ·2.002·,552· · · ·4,674j40 · · · ·2.658:303. · · ·4,894:287 · .. ·3,os4:682 · .. ·5,676:247 · · · ·3,577:749 · · .. 7,019:425 · · · ·a,28~< 745 · .. ·e,363;·757 · · ·3, 783:499 · .. -7.359:080· 3,84~:~ 7,4~8:~~~ 3,41~:~IT 6, 1i~:ygg 3.1~:~~ 1.2~~:m g~~l.mite. 
COke (g) . . . • . . • • . . . . . . . • • • • • . . . • . • . . . . . . :: *35,396 *101,940 40,428 135,951 45,373 134,181 54,539 155,043 56,450 166,298 57,084 175,592 56,135 160,249 61,078 161,790 58,044 148,551 53,356 143,047 49,619 110,257 Coke. 
Felspa.r . . . .. . .. . . . . . .. .. .. . . . . . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . .. . . . . . .. · · .. · . · · . . .. .. · · · · · · . · 700 3,500 685 3,425 175 525 575 4,525 ........... . I . . . . . . . . . .. . .. . . . . . . . . . . (k) 2,545 972 {k) 2,583 Felspar. 
Fire da.y . .. ........ ..... . . ........ , . . . . . " . . . . . . . . . . . . (b) . . • • . . . • • . • . (b) . • • • . . . • • • • • (b) *4-00 *4,800 . . . . . . . . . . . . . . . . . . . . . . . . 250 750 1,991 4,467 540 700 539 2,167 l,329 3,492 842 1,805 Fire clay. 
Graphite........... . . ................... " 500 4,000 300 2,400 150 1,200 242 3,160 175 5,200 260 1,560 167 3,763 . . . . . . . . . . . . . . . . . . . . . . . . 69 223 220 6,150 139 9,455 Graphite. 
Grindstones. . . . ....... . ........ . ........ " *4 OOO *46,545 5,292 64,008 5,764 51,129 3,404 30,863 4,884 42,340 4,479 42,587 5,283 51,187 4,600 38,379 3,157 32,717 3,475 31,932 3,713 33,310 Grindstones. 
Gypsum ........ . . . .... ........... . ..... " 162:000 178,742 154,008 157,277 175,887 179~393 213,273 205,108 226,509 194,033 203,605 206,251 241,048 241,127 192,568 196,150 223,631 202,031 226,178 202,608 207,032 178,061 Gypsum. 
Limestone for flux . . . .. . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . (b) *17,171 *17,500 16,857 16,533 22,122 21,909 18,478 18,361 11,376 11,547 22,967 21,492 27,797 27,519 35,101 34,347 34,579 32,916 37,462 36,140 Limestone. 
Lithographi.:i stone. . . .. .. . . . . . . . . . . . . . . . . " . . ........ ... ..•. .. .. ........ · · · · · · · · · · · .. . . · · . . .. .................... .. · · · · · · · · · · · · · · · · · · · ... . · ...............• · · · · · · · . .... · ...... · · ... . · · · · · . · · · • · · · · · · · · · · · · · · · · · · · · ... .... .... · · · · · · · · · · . . . 180 30,000 . . . . . . . . . . . . 2,000 ........................ Lithographic stone. 
Manganese ore . . . . . . . . . . . . . . . . • . . . . . . . . . " 1,789 41,499 1,245 43,658 1,801 47,944 1,455 32, 737 1,328 32,550 255 6,694 115 10,250 213 14,578 74 4,180 125 8,464 123~ {k) 3,975 Manganese ore. 
Mica .......... ... ..... .. . .............. Lbs. *20,361 *29,008 22,083 29,816 29,025 30,207 36,529 28,718 770,959 68,074 . . .. . . .. . . . . 71,510 . .. . . . . . . . . . 104,745 .. . . . . . . . . . . 75,719 . . . . . . . . . . . . 45,581 . . .. . . . . . . . . 65,000 .. . . . . . . . .. 60,000 Mica. 

MinB~!§f!ments- .... Tons. 3,864 19,270 400 2,400 1,100 3,850 . . . . . .. . . . . . . . . . . . . . . . . . 1,842 7,543 .. . . . . . . . . . . . . . . . . . . . . . 315 l,260 . . . . . . . . . . . · ·...... . . . . 1,081 2,830 · ... · .. · · · · · · · · ·. · · · .. 145 715 Baryta. 
Ochres·.'. '.'.'.·.'. ".'. '.".'.'.'.·.·.·:. ·.'.·. ·.·.'.·.: .... " *350 *2,350 485 3,733 397 7,900 794 15,280 275 5,125 900 17,750 390 5,800 1,070 17,710 611 8,690 1,339 14,600 2,362 16,045 Ochres. 

Mineral waters . . . .. ... . .. . ... ...... ..... Galls. . . . . . . . . . . . . (b) .... .•.• · · · • (b) *124,8EO *11,456 424,600 37,360 561,165 66,031 427,485 54,268 640,380 75,348 725,096 108,347 767,460 110,040 739,382 126,048 706,372 111,736 Mineral waters. 
Molybdenite . . . . . . . . . . . . . . ....... .... .. Lbs. 150 *156 ... ... .. ...... ... . ... . . ... . .... ... . . .......... . . .... . ..... . ... .................. .... . ....................... Molybdenite. 
Moul<ling sand ..... .. . . ......... . ....... Tons. .. . . . . . . . . . . (b) .. ... .. *i6o" ...... . *soo' ........ ifi9' ........ 845 . .... .... i7o· ........ s5o· ........ 320' ..... · 1:4io· ...... "2ao· ..... . i:ooo· .... .... 345· l,380 4,370 9,086 6,214 12,428 6,765 13,530 5,739 11,478 Moulding sand. 
Natural gas ...... .... ........... ... . ...... ... ............. . .... .. ... . . .... · · · · · · · · · · · · ·. · · · ........... ... . ......... . .............. . ........ .. . ..... .... ......... . .. · · .......... ........ .... .... .. ... . . · · · · 150,000 . . . . . . . . . . . . ;376,233 . .. . . . . . . . . . . 313,754 . . . . . . . . . . . . 423,032 . . . . . . . . . . . . 276,301 Natural gas. 
Petroleum (h) .............. . ............. Brls. 584,061 5~5.655 713,728 556,708 695,203 713,695 704,690 653,600 795,030 902,734 755,298 l,010,211 779,753 984,438 798,406 874,255 829,104 835,322 726,138 1,086,738 726,822 1,155,647 Petroleum. 
Phosphi.te (apatite) ... ............... . . .. Tons. 20,495 304,338 23,690 319,815 22,485 242,285 30,988 316,662 31,753 361,045 23,588 241,603 11,932 157,424 8,198 70,942 6,861 41,166 1,822 9,565 570 3,420 Phosphate. 
Precious stones ...•. . .. .. .......... . . .. ........ . ·- .... . ... . ........... · · · · · · · · · · · · · · · · · · · · · · · · .... ...... . ............ .. .. ·........ . . . . . . . . . . . . . . . . . . . . . . . . 700 . . . . . . . . . . . . 1,000 · ...... · · · · · tl,000 . . . . . . . . . . . . 1,500 . . . . . . . . . . . . tl,500 ................. ....... ..... ... ....•...... . ... . Precious stones. 
Pyrites .......... .. .. . ............ ... ... Tons. 42,906 193,077 38,043 171,194 63,479 285,656 72,225 307,292 49,2'27 123,067 67, 731 203,193 59, 770 179,310 58,542 175,626 40,527 121,581 34,198 102,594 33, 715 101,155 Pyrites. 
Quartz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " · · · · · · · · · . . ....... · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · · . . · · ... · . . . . . . . · · · · · · · · · · .... · . . . . . . . 200 1,000 . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · ... · . . . 100 500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 50 Quartz. 
Salt.. . ......... . . . .. . .................. " 62,359 227,195 60,173 166,394 59,070 185,460 32,832 129,547 43,754 198,857 45,021 161,179 45,486 162,041 62,324 195,926 57,199 170,687 52,376 160,455 43,960 169,693 Salt. 
Soapstone..... .. ........ . .. . ............ " *50 *400 100 800 140 280 195 1,170 917 1,239 . . .............. ., . . . . . . 1,374 6,240 717 1,920 916 I,640 475 2,138 410 l,230 Soapstone. 
Structural materials and clay products- * 

Bricks ..... . . ....... ........... .. . . . M. 139,345 *873,600 181,581 986,689 165,818 1,036,746 200,561 1,273,884 211,727 1,266,982 176,533 1,061,536 202,147 1,251,934 290,000 1,800,000 ........... · tl,800,000 308,836 1,670,000 . . . . . . . . . . . . l,600,000 Bricks. 
Building stone ...... .......... ..... .. c. yds. "165, 777 *642,509 262,592 552,267 411,570 641, 712 341,337 913,691 382,563 964,783 187,685 708,736 . . . . . . . . . . . . 609,827 . . . . . . . . . . . . l,lOQ,000 · · , . . . . . . . . . 1,200,000 · .. . ·.. . . . . . 1,095,000 .... ·... . . . . 1,000,000 Building stone. 
Ceu;i.ent, natural . ..... . .............. B;;s. } . . . . . . . . . . (b) *69,843 *81,909 50,668 35,593 90,474 69,790 102,216 9!M05 93,473 108,561 { 88,187 94,912 126,673 130,167 } 108, 142 144,637 128,294 173,675 { 70,705 60,500 Cement, natural. 

" Portland............... ... .. 29,221 52,751 31,924 63.848 78,385 141,151 " Portland. 
Flagstones ..... . .....•. . . ... .. .... .. sq. ft. *70,000 *7,875 116,000 ll,600 64,800 6,580 14,000 1,400 17,865 1,643 27,300 2,721 13,700 1,869 40.500. 3,487 152,700 5,298 80,005 6,687 . . . . . . . . . . . . 6,710 iFlagstones. 
Granit-e ..... ..... ...... . ............ Ton.~. '*6,062 *63,309 21,217 142,506 21,352 147,305 10,197 79,624 13.307 65,985 13,637 70,056 24,302 89,326 22,521 94,393 16,392 109;936 19,238 ~4,838 18,717 106,709 Granite. 
Lime . .... . .......... . ..... . ........ Bush. *1,535,950 *283, 755 2,269,087 394.859 2,216,764 339,951 2,948,249 362,848 2,501,079 412.308 I,829,824 251,215 2,260,640 411,270 6,750,000 900,000 . . . . . . . . . . . . t900,000 5,225,000 700,000 . . . . . . . . . . . . 650,000 Lime . 
.Marhle .. .. . .. .... .....•........ .. . Tons. *501 *9,900 242 6,224 191 3,100 83 980 ·7go 10,776 240 1,752 340 3,600 590 5,100 ....... ..... · ........... 200 2.000 224 2,405 !Marble. 
Miscellaneous clay products {i) .. . . . . . . . . . . . . . . . . . . . . . . . *112,910 . . . . . . . . . . ... 182,150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239,385 ................... . . .... ...... .... . . ....................... . .......... . ....... . ............. . .. . . .. ............ . ....... . ............... . . ..... ................ ........ . Mi~cellaneous clay products. 
Pottery...... . ............................ . . . . . . . . . . . . (j) . . . . .. .. .... (j) . .. . .. .. . .. . *27,750 . . . . . . .. . . . (j) . . .. . .. . . . .. 195,242 . .. .. . . . .. . . 258,844 . . . . . .. . . . 265,811 . . . . . . . .. . . . 213,186 . . .. .. . .. . . . 162,144 . . . . . . . . . . . . 151,588 . . . . .. ... . . . 163,427 Pottery. 
Roofing cement . ... ... .... . .... . ... , Tons. . . . . .. . .. . . . (b) . .. . . . . . . . . . (b) . .. . . . . .. .. . (b) .. • . . . . . . . . . (b) *1,171 *6,502 1,020 4,810 800 12,000 951 5,441 815 3,978 . . . . . . . . . . .. 3,153 86 430 Roofing :iement. 
Sands and gravels (k) ......... , . . . • . . . " *124,865 *2!l,2'26 180,860 30,307 260,929 38,398 283,044 52,647 342,158 65,518 243,724 59,501 297,878 

1 
85,329 329,116 121,795 324,656 86,940 277,162. 118,359 224, 769 80,110 Sands and gravels. 

S.iwer pipe....... . .. . .. .. ................. . . . . . . . . . . . . (j) . . .. .. . . . . . . (j) . . . . . . . . . . . . *266,320 . . . . . . . . .. . . (j) .. . . . . • . . . . . *348,000 .. . . . . . . . . . . 227,300 . . . . . . . . . . . . 367,660 . . . . . . . . . . . . 350,000 . . . . . . . . . . . . 250,325 .. . . .. . . . . . . 257,045 .. . .. . . . . . . . 153,875 Sewer pipe. 
Slate .......... ... .... , ...... ..... .. . Tons. •5,;i45 *64,675 7,357 89,000 5,314 90,689 6,935 119,160 6,368 100,250 (l) 5,000 65,000 5,180 69,070 7,112 90,825 . . . . . . . . . . . . 75,550 . . . . . . . . . . . . 58,900 . . . . . . . . . . . . 53,370 Slate. 
''"Motta ....... ............ ...... ... .. . ... · · .. · · ·.. (j) .... . · · .... · (j) ...... · · .. · · "49,800 I..... ....... (j) . . . . .. . . . . . . "90,000 .. . . . . . .•• . . 113,103 . .• .. . .. .. .. "·""' .. . . . . .. . .. . 55,704 . .. . • .. . •••. 65,600 . .. . . . . .. . .. 195,123 . ........ .•• 83,8'5 Tmo.oot"'. 

Trip~\:s .'.'.'.".'.'.'.'.'.'.'.'.'.'.".".".'.'.'.'.'.'.'.'.: ·:.::: T!s ... .. ~:~'.~~~- ... ~::~'.~~'. . ..... ~:'.~~~ . ... . ~~?'.~~~- ...... ?'.~~~- .... ::::~~'. ...... ~?'.~~~ - .... ~~:'.~~~- .... .,1?'.~~~ .... . ~:?:~'.'. . ..... ~~'.~~ - .... ~~'.~~- .. ... ~~'.~ . .... ~~?'.~~'. . .... ~??'.~~- · · .. ~??'.~~. : : : . : : .... .. · · · ~??'.~. · · · · · ~~'.~~~. · · · · ~?'.?~? .... ..... 664" ~;~ ~~l~s~lite . 
Whiting ........ .... ................ . ... Brls. *400 *600 t400 t600 160 240 . . . . . . . . . . . . . . . . . . . . . . . . 500 500 . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 750 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ...... '\!Vhiting. 

>----------~------ --- ------- - ---- ------ ------ ------ ------ - - ---- - ----
Total structural materials and clay products.. . . . . . . .. . .. . . . . . *2,22.5,376 . . . . .. . . .. . . 2, 707,579 . . . . . .. .. . . . 2, 798,001 . . . . . . . . . . . . 3,247,674 . . .. . . . . . . . 3, 761,271 . . . . . . .. . . . . 3,074,534 . .. . . . . .. . . . 3,603,455 .. . . . . . . . . . . 5,133,946 .. . . . . . .. . . . 5,004,408 . . .. . .. • . . .. 4, 726,:168 . . . . . . . . . . . . 4,327,542 
All other non-metallic............. .. ....... .. . . . . . . . . .. . . . . *5,627,271 . . . . . . . . . . . 6,290,006 . . . . . .. . . . . . 6,842,601 . . .. . . .. . . . . 7,264,940 . . . . . . . . . . . . 9,137,594 . . . . . . . . . . . . 10,230,423 . . . . . . . . . . . . 9,076,265 . . . . . . . . . . . . 10,020,641 . . . . . . . . . . . . 9,990,898 . . . . . . . . . . . . 9,585,482 . .. . . . . . . . . . 9,976,338 

- --- ----- - ---- --- ---- --------- --- --- - - - ---- - - ---- ------ ------ ------ - ---
Total value, non-metallic............. . . . . . . . . . . . . *7,852,647 .. . . .. . . . . . . 8,997,585 . . . . . . . . . . . . 9,640,602 . . .. . . . . . . . . 10,512,614 .. . . . . . . . . . . 12,898,865 . .. . . . . . .. . . 13,304.957 .. . . . . .. . . . . 12,679,720 . .. . . . . . .. .. 15,154,587 . . .. . . . . . . . . 14,995,:~06 . . . . . . . . . . . . 14,311,850 .. . . . . . . . . . . 14,303,880 

" metallic........... . ... .. . . .. . . . . . . . . *2,118,608 . . . . • .. . . . . . 2,118,120 . .. . . . . .. .. . 2,588,948 .. .. . . . . . . . . 3,251,299 .. . . . .. . . . .. 3,614,488 .. . . . .. . . . .. 5,421,659 ,. . . . . . . . . . 3,698,697 .. . . . . . . . . . 4,630,495 . . . . . . . .. . . . 4,688,551 . . . . . . . . . . . . 6,153,469 f.'.......... 8,055,945 
Estimated value of products unspecified or no1 

reported (m)..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t?.50,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 . . . . . . . . . . . . t250,000 _____ ,_ _ ____ _ ----- - ---- - - ---------------------- ___ . ------------ ----------- ---- - ----
Grand total.. . . ..... . .... . ...... . ... .... ........ *10,221,255 . . .. . . . . . . . . 11,365,705 .. .. . . . . . . . . 12,479,550 . . . . . . . . . . . . 14,013,913 . . . . . . . . . . . . 16,763,353 . . . . .. . . . . .. 18,976,616 . . . . . . . .. . . . 16,628,417 . . . . .. . . . . . . 20,035,082 . .. .. . . ... . ". 19,933,857 ·. . ........ . 20,715,319 .. . . . .. . . . . . 22,609,825 

(a) Value a.t mine, quarry or works. 
(b) Not reported. . 
(c) Copper contents of ore, matte, etc., at the average market price for the year. 

(d) Ounces, fine, calculated at value of $20.67 per oz. 
(e) Lead contents of ore, matte, etc., at average market price for year. 
(f Nickel " " 

(g) Oven coke. 
(h) Calculated from official inspection returns and computed at average yearly 

price per barrel (of 35 imp. gallons) 

(i) Includes (for the years given) terra-cotta, pottery, sewer pipe and earthenware. 
(j) Included in miscella.:i.eous clay products. 
(k) Exports only. 

NoTE.-The a?ove. figures represent tl~e summary statements incorporated in t)ie annually ~sued reports of the.Section, those forth!'. earlier years.being corrected and revi~ to make tl?-e method of state~ent conform ~th that adopted for .recen~ years. · . . . 
· The difienng type shows the mcrea.ses, decreases, etc., as compared with the ~revious year as follows :-Heavy faced type, mcrease; ordmary type, decrease; ordinary type with t, same as previous year; ord.ina1·y type with*, neither mcrease nor decrease to record, the figures for previous yea.re not being available. 

This document was produced 
by scanning the original publication . 

Ce document est le produit d'une 
numerisation par balayage 
de la publication originale. 

(l) Railway shipments. 
(m) Mostly structural materials. 



INGAL L.1 MINERAL STATISTICS A:'.'i'D MINI:'.'i'G. 

TAULE 5. 
COA T, . 

IMPOll'.l'S OF B11·umN11rs COAL. 

Fiscal Year. Tons. Value. 

------·- --·--- ---------

1880 .. .. .... . . 
1881.. ... . .... .. . .. . 
1882 .. ... ... ... .. ..... . ... . .. . 
1883 ..... ....... .... . .. .. .. . 
1884.. . . . . .. . . . 
1883 .. .. . . .... . .. ... . . 
1886 .. ...... . . . .. .. . . 
lRS'i .... . 
1888 .... . .... .. . ... . .. . .. . 
1889 .. . . . . . . .... . ... . . . . . · 1 
1890 .... .. ......... . . ..... . . 
1891.. . ... . . .. . . .. . ..... . 
1892 .... . .. . . ....... ... ... . . . 
18!13 .... . ............. . . 
18!1L .. ... ......... . ... .... . . 
1805.. ............ . . . . . I 
1896 ....... . Duty, GOc. per ton.

1 

457,049 
587 024 
636'.374 
!Jll,G29 

1,118,615 
1,011,875 

930,949 
1,149,792 
1,2.~l,2.'34 
1,248,540 
1,409,282 
1,598,855 
1,615,220 
1,603,154 
1,359,509 
1,444,928 
1,538,489 

$1,220,7Gl 
1, 741,568 
1,992,0 1 I 
2,99G,Hl8 
3,613,470 
3,197,539 
2,591,554 1 
3,12G,225 
3,451,GGl 
3,235,171 
3,528,!!5~) 
4,060,896 
4,099,221 
3.!lG7,7G4 
3,315,0!J4 
3,321,387 
3,209,025 

31 s 

A study of the figures in Table 6 brings to light the follow
ing interesting facts. Since 1880 there has been a steady increase in 
the importations of anthracite coal, with the exception of the years 
1888 and 1895, in the former of which there was a very exceptional 
increaset and in the latter a slight fall ing off. The ratio of importa
tion of anthracite coal per capita of the population of the country 
increased from about tiJ20'ths of a ton in 1880 to a little over lo%-ths of 
a ton in 1896. 

TAULE G. 

Co AI.. 

lMPOR'.l'S m• AN'l'HHACI'l"E COAL. 

---F~~Year. --!-~:___ v.1:_
1 

l880... . . . . . . . • . . . . . . . . . . . . 51G,729 Sl,509,9GO I 
1881.. . . . . . . . . . . . . . . . . . . . . . . . 572, 092 2, 325, 937 
1882... . ... . . . .. . . . . . . . ... ·I 638,273 1 2,G66,35G 
1883.. . . . . . . . . . . . . . . . . . . . . . 754,891 3,344, \J36 
1884..... .. . . . . . . . . . . . . . . . . 868,000 3,831,288 
1885....... .... . ... . .. . . . . . . . 910,324 3,909,844 
1886.. .. ... . . . . . .. . . . . . . 995,425 4,028,050 
1887 .. .. ".. .. . . . . . . . . . . . . . • 1,100,165 4,423,062 
1888.. "... . . . . . . . . . 2,138,627 5,291,875 
1889.. .. ............... . .. . . . 1,291,705 5,199,481 
1890... . .. . . . . . . . . . . . . . . . . 1,201,335 4,5()5,727 
18fll. .. . . ... .. .. ... " . . . . . . . . 1,399,067 5,224,452 
1892.. . . . . . . . . . . . . . . . . . . ". 1 ,479,106 1 5,640,346 
1893........ . . . . . . . . . . . . . . . 1,500,550 6,355,285 
1894..... . . . .. .. . . . . . . . . . . 1,530,522 6,354,040 
1895.. . . . . . . . . . . . . . . . . . . . . . . . 1, 404, 342 5, 350, 627 

*1896... . .. . . .. Duty free. 1,574,355 5,661,096 

* Coal, anthracite, and anthracite coal du•t. tThere is some reason to believe 
this is due to typographical error in the 'rracle and Navigation Report. 
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COAL. 
Imports. 

Home con
smn ption. 

32 s GEOLOGICAL SURVEY OF CANADA. 

There is a yearly importation of small coal, classified by the Customs 
Department as "coal dust," as shown in Table 7, and in this also there 
has been a general increase since 1881. 

COAL. 

IMPORTS OP Co,~L Dcs·r. 

Fiscal Year. 

1880 ............... . .. 
1881.. . . . . . . . . . . .. . 
1882 .......... ... ........ .. 
1883 ........ . ........ . ...... . 
1884 ..... . 

I 1885 ...... . .... . 
188u .... ......... ....... . .. 

1
1 1887 .. . 

1888 .. . 
188fl .. . 
1800 .. 
1891.. 
1892 .. 
1893 .. 
18~)-l... 
189.'\ ... . 
1896 .... . 

3,565 
R37 
471 

8,15-1 
12,78:! 
20,185 
36,230 
::ll,401 
28,808 
3fl,980 
53,104 
G0,127 
82,091 

109,585 
117 573 
181:31, 
210,386 

Value. 

:s 8,877 
666 
!JOO 

10,082 
14,GOO 
20,412 
3G,!'lfJ6 
33,118 

34,730 I 
47,139 
20,818 
36,130 
30,840 
44,47.f 
49,510 
52,221 
53,742 

Taking the data given in the abo,·e tables and assuming that the 
figures of imports for the fiscal year as given in Ta,bles 5, 6 and 7 above 
represent closely enough the importation of coal during the calendar 
year we have the consumption of the country for 1896 as follows:-

'rons. 

Production, Table A............... 3,745,716 
Exports of coal the produce of Canada, 

Table C. . . . . . . . . . . . . . . . . . . . . 1,106,661 

Home consumption of Canadian coal ..... _ ..... 
Imports of bituminous, anthracite and 

coal dust, Tables 5, 6 and 7. . . . . 3,323,230 
Exports of coal not the produce of 

Canada . . . . . . . . . . . . . . . . . . . . . . 116, 7 7 4 

2,639,055 

3,'.W6,456 

Total consumption of coal in Canada, ------
home and imported ......... .. ..... .... .. 5,845,511 
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Table 8, following, calculated on the same basis, gives the figures for CoAL. 
the past ten years ·- Home. con~ 1 · sumpt10n. _:J 

T.\BLE 8. 

CONSUMPTION 01'' COAL IN CANADA. 

Calendar Year. 

1886 ............................. . . 
1887 . ......... . . ... . . ..... .. .. . ...... . 
1888.. ..... . . ..... .................. . 
1889 ................. ... .......... . .... . . 
1890 ............ . . .. .............. .... . 
1891.. . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . 
1892 .. . . . ....................... . .... . 
1893 .. ............................... . 
1894 .... ...... ................... . . . .. . 
1895... ... . . .. .... . ............. .. .. . 
1896 ...... . ....... .. .............. • ...... 

Tons. 

3,480,111 
4,040,625 
5,328,278 
4,483,919 
4,941,383 
5,586,712 
5,546,441. 
5,933,649 
5,661,194 
5,41)0,861 
5,845,511 

From the eleven years covered by the figures given above, it will be 
seen that the consumption of coal in Canada has increased about 67 
per cent. Calculating from estimates of the population furnished by 
the Census Department for the years 1886 and 1896 it will be found 
that the per capita consumption for the two years dealt with is as 
follows:-

TABLE 9. 

PEn CAPH'A CONSUMPTION o~ COAL IN CANADA. 

Home product ... . ........... .. 
Imported .. .. .. ... . ... . . .. . 

Total ............... . 

NovA SCOTIA. 

Increase 
1886 . 1896 . over 1886, 

Tons. Tons. 
0·347 
0·411 

0·753 

0 ·514 
0 ' 626 

1·140 

percent. 

48'1 
52·3 

50·4 

The growth of the coal mmmg industry of this province is well 
illustrated in Graphic Table..E, below. Comparing 1896 with 1872, 
the first year given, we find an increase in the production of this pro
vince of 1,564, 773 tons or almost 150 per cent. 
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Table 11 following, illustrating the production by districts, is self 
explanatory. In Table 12 the year's production is given for the dif
ferent collieries which are again grouped under the heading of the 
districts where they are located :-

TABLE ll . 

COAL. 

NOV A SCOTIA :-COAL TRADE BY COUNTIES. 

Cumberland. Pictou. Cape Breton. Other 
Calendar Counties. 

Year, 1896. ---------------- ----
Raised. Sold. Raised. Sold. R aised. Sold. R ais'd l Sold. 

------------- ---- ----
Tons, Tons, Tons, Tons, 'fons, Tons, Tons, Tons, 

2000 lbs. 2000 lbs. 2000 lbs. 2000 lbs. 2000 lbs. 2000 lbs. 2000 2000 
lbs. lbs. 

lBt quarter .. 148,397 130,881 94,029 92,930 122,3401 67,786 1,198 470 
2nd " 129,156 113,548 107,391 116,622 455,735 405,488 6,574 5,442 . . 
3rd " 107,920 94,289 118,133 97,363 643,553 631,101 8,016 7,941 .. 
4th " 132,678 113,597 106,015 67,975 382,016 342,833 4,743 4,181 .. 

------------ - -- ----
Totals, 1896. 518, 151 452,315 425,568 374,890 1,603,644 1,447,208 20,531 18,0341 -- --

" 1895 542, 202 470,520 455,956 405,203 1,229,146 1,123,689 12,423 8,857 

TABLE 12. 

COAL. 

NOVA SCOTIA :-OUTPUT BY COLLIERIES DURING THE CALENDAR YEAR 1895. 

Colliery. Tons Colliery. Tons 
2000 lbs. 2000 lbs. 

------------- -----------
Cumberland Co. Ccipe Breton Co. 

Chignecto .. ...... 202 Sydney .. ... . ..... 312,069 
Joggins .... . ... 57,74::. Dom. Coal Co.-
Minudie ....... ... 2,971 Old Bridgeport. I 
Scotia ... ... ...... 1,196 Caledonia .. .... 

I Cape Breton ...... 19,518 Glace Bay . . .... 
Springhill ........ 455,942 Gowrie . . ...... 

I 

In ternational. .. }- 1,291,127 
Pictou County. R eserve ....... 

I Victoria .... .. .. 
Acadia ... ... ..... 223,219 Hub .. . .... .. . . 
Intercolonial ..... 202,349 Dominion No. 1 J 

Greener . .. . . ..... 448 
Inverness County. ----

Total .. ........ 2,567,796 
Broad Cove ...... 529 

I 
Mabou .... ... . .. . 485 

Nova Scotia coal, as one would suppose, finds its chief market in the 
eastern provinces of Canada and the adjacent colony of Newfoundland, 
from five to ten per cent only going to the U nited States and about 
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one-half per cent to the West Indies. The exact. figures for 1895 and CoAr,. 
Nova Scotia. 

1896 are given in Table 13 below:-

TABLE l:l. 

COAL. 

Nov A SCOTIA :- DISTRIBUTION OF C;;>AL SOLD. 

Calendar Years. 
Market. 

1895. 1896. 

Tons 
2000 lbs. 

Nova,~cotia, trans~?rted by land.... . . ... . . . . . . . . . . . 388,625 
sea. . . . . . . . . . . . . . . . . . . . . . 307, 196 

Tons 
2000 lbs. 

378,500 
359,231 

Total, Nova Scotia.......... . .. . . .. . . . . . . . . . 695,821 737,131 
New Brunswick... . .. .... .. .............. . . .. . . . .. . . 248,198 281,144 
Prince Edward Island...... . . . . . . . . . . . . . . . . . . 73,706 69,547 
Que!Jec. . ... . .. . . . . .. . . . . . . . . . . .. . . . . .. . . .. .. . . .. .. . 818,675 882,672 
Newfoundland.... . . . . . . . . . . . . . . . . .. . . . . . . .. . . . .. . . 86,!Jl9 104,048 
·west Indies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !J, 070 11, 324 
United States...... . ....... . . . . .. .. . . .. .. . . . . . .. . . 75,881 202,981 
Other countries................. . . . . . . . . . . . . . . . . . . . Nil. Nil. 

Total. .. ........ .. ... ........ ...... . . . .. . ... --;:OoS,270 1~2,447 / 

NEW BRUNSWICK. New Bruns
wick. 

The production of coal m New Brunswick shows a falling off of 
from 20 to 25 per cent in 1896 as compared with 1895. From a study 
of the figures in Table 14 following it will be seen that the industry is 
small, and while varying somewhat from year to year, has remained on 
the average in practically the same condition for the past ten years. 

TABLE 14. 

COAL. 

NEW BRUNSWICK :-PRODUCl'IOK. 

Calendar Year. Tons. Value. 

----------------

1887 ............. 10,040 s 23,G07 
1888 ............ . 5,730 11,050 
1889 ............. 5,673 11,733 
l89tJ ............ 7,110 13,850 
1891. .. . ....... .. 5,422 11,030 
1892 .. .. . .. . ... 6,768 9,375 
1893 .... . ...... . . 6,200 9,837 
1894 .. . .. . ... .... 6,469 10,264 
1895 ...... .... 9,500 14,250 
1896. . . . . . . . . . . . 7,500 11,250 
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COAL. MANITOBA AND NORTH-WEST TERRITORIES, 
Manitoba and 
North-west 
Territories. The statistics of the coal mining industry of Manitoba and the 

North-west Territories are given in Table 15 following. They show 
an increase in the production of 1896 of about 22 per cent over 1895 
and of about 205 per cent over 1887. 

TABf,E 15. 

COAL. 

Nou'!'H-WES'L' TEUllfi'OllIES :- Puonuo·rrnN. 

Ca!Andar Year. 

1887 .. . .... . . . . ..... .. .. 
1888 ... " ... ... - " ... - . " .... . 
1889 .. " . " ... " . " .. .. .. .. 
1890.. . . . . .. - ..... " " ... .. 
1891.. " . " " . " " .. -
1892.. . . . ...... - . - . - .. - .. 
1893. - . " .... - . ... .. " - . ... .. . 
1894.. .. . .. " .. - .. - . . . . . . 
1895 ..... ... - . .. . .... . ... ... - . 
1896 ... " .. . " .. . ... " .. .. . -

BRITISH COLUMBIA. 

Tons. 

74,152 
115,124 

97,364 
128,953 
174,131 
184,370 
238,395 
199,991 
185,654 
225,868 

Value. 

s 157,577 
183,354 
179,640 
198,498 
437,243 
469,930 
5()8,745 
488,980 
414,06-! 
606,891 

A glance at Table F will show the fluctuations in the growth of the 
coal mining industry of this province for lhe past 60 years. It will be 
evident that on the average there has been a steady and considerable 
growth since the beginning, although in the last five years there is 
shown a falling off of about five per cent as compared with 1891. 
Comparing 1896 with 1876 there is shown an increase of about 540 
per cent in the period of 20 years. 
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C.lood~· 1 Too• 
Year. 2000 lbs. 

------
COAL. 

1836-52 11,200 BmTISH COLUMBIA. 
1852-59 28,444 

ANNUAL PRODUCTION. 
*1859 2,228 
1860 15,956 

Tabl<> F. -1861 15,427 ~ 

1862 20,292 ~ 
1863 23,90G -
1864 32,068 -
186.:; 36,757 -
1866 28,12() -
1867 34,988 -
1868 49,286 -186() 40,0()8 -
1870 33,424 -
1871 I -
1872 ~ 166,2'i4 ~ 
1873 j -
1874 90, 788 -
1875 10(),361 -
1876 157,007 -
1877 15G,455 -
1878 21::!,750 
1819 260,277 
1880 305,045 
1881 257,056 
1882 ::!23,201 
188:'! 240,075 
1884 441,130 
1885 372,987 
1886 375,415 
1887 486,142 
1888 530.467 -
1889 636,439 
1890 767,586 
18!)1 1,130,277 

1892 937,218 

1893 1,09~,()80 

1894 1,112,628 

1895 1,058,045 

18!)6 1,003,769 

*Two months only. 

Table 16, following, gives the details of the output, production, &c., 
for the same period of 60 years compiled from data contained in the 
"Mineral Wealth of British Columbia," by Dr. G. M. Dawson,* and 
in the reports of 1he Minister of Mines of the province. It represents a. 

*Part R. Ann. Rept., Geological Snrv., Canada, 1887. 

COAL. 
British 
Columbia. 
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revision of t he figures according to t he latest data available. Similar 
details for each colliery for the past two years will be found in Table 17. 

TABLE 16. 

COAL. 

Bmi·rsH COLVMBIA :-PnonucTION. 

I Calendar 

~~- I 8 I':! 
PRODUCTIO:s'. * =o 

Output ~~.; Sold for Price 
Year. Tons, 0 ;:9 Export, ---- per ton, Value. 

2,240 lbs. Q) ~ ... $ Tons, 2,240lbs. 8 .9 ""· 2,240 lbs. Tons, '11ons, 
O..:> C"'l + 2,240 lbs. 2,000 lbs. 
~ + 

--··------------ -------- -------
s s 

1836-52 .. 10,000 

l 
( 11,200 4 00 40,00() 

1852-59 . . 25,098 

I 
28,44G 4 00 101,592 

**1859 .... 1,989 2,228 4 00 7,95G 
1860 .. .. . 14,247 15,957 4 00 56,988 
1861. .... 13,774 

I From 1836 to 1873 inclu-J 

15, 427 4 00 55,0!J6 
1862 . .... 18,118 20,292 4 00 72,412 
1863 ..... 21,345 23,906 4 00 85,31'0 
1864 . .... 28,632 r sive the output is taken 32,068 4 00 114,528 
1865 ... '. 32,819 as production. I 36,757 4 00 131,276 
1866 .. . ' 25,115 28,129 4 00 100,460 
1867. 31,239 34,988 4 00 124,956 
1868 . . . ' . 44,005 

I I 
49,286 4 00 176,020 

1869 .. ". 35,802 40,098 4 00 143,208 
18'i0. . .. . 29,843 33,424 4 00 ll!J,372 
1871- 2-3. 148,459 J l 166,274 4 00 593,836 
1874." . ' 81,547 25,023 56,038 81,061 90,788 3 00 243,183 
1875 . . ' '. nu,145 31,252 66,392 97,644 109,361 3 00 292,932 
1876 .... . 139,192 17,856 tl22,329 140,185 1.57,007 3 00 420,555 
1877."'. 154,052 24,311 115,381 139,G92 156, 455 3 00 419,076 
1878 .. ' ' . 170,846 26,166 164,682 190,848 213,750 3 00 572,544 
1879. ' .. . 241,301 40,294 192,096 232,390 260,277 3 00 6!)7,170 
1880 .... . 267,595 46,513 225,849 272,362 305,045 3 00 817 086 
1881..". 228,357 40,191 189,323 229,514 257,056 3 00 688,542 
1882 .. ' . . 282,13!) 56,161 232,411 288,572 323,201 3 00 865,716 
1883 .. ' . . 213,299 64,786 149,567 214,35:! 240,075 3 00 643,059 
1884. 394,070 87,388 306,478 393,866 441,130 3 00 1,181,598 
1885 .. ". 365,596 95,227 237,7!J7 333,024 372,987 3 00 99!l,072 
1886.' .'. 326,636 85,987 249,205 335,192 375,415 :! 00 1,005,576 
1887.' .' 413,360 99,216 334,839 434,055 486,142 3 00 1,302,165 
1888 .. '' . 489,301 115,953 365,714 481,667 539,467 3 00 1,415,001 
1889.'." 579,830 124,574 443,675 568,249 636,439 3 00 1,704, 747 
1890 .. " . 678,14() 177,075 508,270 685,345 767,586 3 00 2,056,035 
1891.' . . . 1,029,097 202,6U7 806,479 1,009,176 1,130,277 3 00 3,027,528 
1892.' . . 826,335 19G,223 640,579 836,802 937,218 3 00 2,510,406 
1893 .. ' .. 978,294 207,851 768,917 976,768 1,093,980 3 00 2,930,304 
1894 ... . . 1,012,953 165,776 827,642 993,418 1,112,628 3 00 :!,980,254 
1895 .. "' 939,654 188,349 756,334 944,683 1,058,045 3 00 2,834,049 
1896 ..... 894,882 261,984 634,238 896,222 1,003,769 3 00 2,688,666 

*This production is obtained by adding "Home Consumption " and " Sold for 
Export." 

t52,935 of this amount was reported as sales without the division into home con
sumption and solrl for export . 

:t:The figures in the " Sold for Export " column do not agree as they should with 
those given in Table 4, the only explanation being that the data in the two cases are 
from different sources, and there is no possibility of finding out the cau e of the differ
ence. 

**Two months only. 
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TABLE 17. 

COAL. 

BnrrrsH COLUMBIA :-PnoouOTION, SALES, &c., CALF.NnAn YEAR 1896. 

Name 
of 

Collii:ry. 

Coal 
raised. 

Sold 
for Home 

Con
sumption. 

Sold for On hand On hand I Number 
Exporta- Jan. lst, Jan. lst, of men 

t10n. 1896. 1897. employed. 

_______ , ____ --- ---- -----· ------

anain10 .. . . . . 
Wellington. . . . 
Union . .. . .. .. . 
W. Wellington. 

Tons. 

359,044 
380,684 
261,643 

896 

Tons. 

102,375 
115,504 
74,G46 

896 

Tons. 

260,328 
264,226 
185,791 

Tons. Tons. 

3,435 
16,390 
lG,139 

981 
959 
7!l8 
15 

Pnooucno~, SAT,ES, &c., ~·on CALF.NDAR YEAR 1895. 

Name Sold Sold for On hand On hand Number 
of Coal for Home ExJ?orta- Jan. lst, Jan. lst, of men raised. Con-Colliery. sumption. t10n. 1896. 1897. employed. 

------- ----------------------

Tons. Tons. Tons. Tons. Tons. 

Nanaimo .. .... 378,782 113,287 21i2,440 4,039 7,094 1,087 
Wellington .... 377,334 57,214 330,263 25,692 15,549 1,024 
Union ......... ~~ ~~ \ ~~ ~m ~m m --------------- --------

Total .. . .. 1,052,412 210,951 847,093 43,208 37,576 2,924 

From the figures given in Table 16 it will be seen that the propor
tion of the production to be credited to home consumption is very small 
varying since 187-± by calculation between 20 and 30 per cent. This 
is of course as might be expected in view of the comparatively small 
population of the province nnd the prohibitive distance of the 
eastern home markets. With the advent, however, of increased activity 
in metal mining, accompanied by the use of steam power in mining 
and milling, the future should see a much larger home consumption, a 
condition which will be assisted by the contemplated construction of 
rail way communication between the present mining centres in 
Kootenay and the coast. 

A bout 60 per cent of the coal exported_ by the mines of the province 
went to the Californian market, the remainder being sold in the States 
of Oregon and Washington, and in Alaska, Petropaulovski and the 
Hawaiian Islands. The following figures give the consumption of coal 

COAL 
British 
Columbia. 
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in the Californian market for the year ending 3lst December, 1896, 
and the sources from which it is supplied. From these it is evident 
that British Columbia coal occupies a prominent place, supplying as it 
does about 36 per cent of the total. 

Tons of 2, GOO I bs. 

British Columbia.. . ... .. .... ... ... .. 618,074 
Australia . . . . . . . . . . . . . . . . . . . . . . . . . . 306, 707 
English and W elsh .... ... .... ,. .... . 175, 132 
Scotch . .. .. . ... ..... , . . . . . . . . . . . . . . 9,359 
Eastern (Cumberland and Anthracite) .. 20,056 
Seattle, Franklin and Green River . . . . . 144,38 7 
Carbon Hill and South Prairie . . . . . . . . 285, 928 
:Mount Diablo and Coos Bay... . . . . . . . 123,465 
J apan .. , .......... . . . .. . . ... .... ... 2,516 

Total for the year 1896 
" " 1895 

COKE. 

1,685,624 
1,653,520 

The production of coke in 1896 shows a decrease of 3,737 tons, or 
nefLrly 7 per cent, whilst the decrease in value amounts to $32, 790, or 
nearly 23 per cent. The figures for the current and past years a re set 
forth in Table 1, below, from a study of which the pro~ress of this 
industry c;;.n be seen. There is found to have been a steady increase 
in the production from 1886 to 1893, since which each subsequen t year 
has shown a falling off. Future years should, however, show an 
increase in view of t he possible demand for use in smelting the ores of 
the rapidly developing British Columbia mining districts. 

Another reason for expecting an increased activity in coke produc
tion in the future lies in t he recent organization of the People's Light 
and Heat Company of Halifax, N .S., which proposes to operate a coking 
plant at that place with a capacity of 15,000 to 20,000 tons, using 
Otto-Hoffmann ovens with some modifications, and besides other by
products, utilizing the gas for heating and lighting purposes in the 
city, working in conjunction with the electric light and street car ser
vice. 

A similar effort will also be made in St. John, N. B. 
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TABLll 1. 
COKE. 

ANNUAL PnonucTION. 

Calendar Year. Tons. Value. 

188G .... .. ....... .. .. ... 35,39G $101,940 
1887 . ..... .... . . . . . . . . . . 40,<!28 135,951 
1888 .... . ..... .. .. . ... . ... 45,373 134,181 
1889 ......... . .. . . . . 54,539 155,043 
18\10. ········· .. . .. ....... . .. 5G,450 166,298 
1891. ... .............. 57,08-! 175,592 
1892 .... . . .. . . . . .. . . .. 56,135 160,249 
18fl3. ... . . ..... . . . . . . . . . . . . . 61,078 lGl,790 
1894 .. .. ..... .............. 58,044 148,551 
1805 .. .. ·········· . 53,356 H3,047 
1896 .. . . . ········· 49,619 110,257 

Table 2, below, taken in conjunction with Table 1, illustrates the 
demand for oven coke in Canada. It will be seen that there was a 
continuous increase in the use of foreign coke until 1893, after which 
year the importations were smaller until 1896, which witnessed not 
only a large actual increase, but also a reversal of the relative propor
tions of the home product and imported, the latter being for the first 
time greater than the former. This has been due to the greatly 
increased importations into Ontario, probably for use at the Hamilton 
smelter, and into British Columbia for use in smelting the sulphuretted 
ores of West Kootenay. The imports for the fiscal year 1896 into the 
form er province shows an increase of about 30 per cent, and those of 
the latter are about ten times what they were in 1895. 

T,\BLE 2. 

COKE 

IMron·rs OF OvEN Co:::E. 

Fiscal Year. 

1880 ....... .. ..... . ......... . 
1881 ..... ............. . ... . .. 
1882 .. . ............. . . . 
1883 ........... .. .. . .. ... . . .. 
1884.... .... . .. .. . .. . 
1885 .... . ............. . . . ... . 
1886 ......... ... . .. .. .... . . 
1887 .... . . • ............ . . . . . · 1 
1888 .............. . ........ . 
1889 ..... .. ....... .. . .... . .. . 
1890 ....... ........ ... .. .... . 
1891. .. .. .. . ..... . . . . . . . ... .. 
1892 .............. . .. . .. . ... . 
1893 . ............... . ....... . 
1894 ....................... .. 
1895. . . ...... .. 
1896 . . . . . . . . . . .... . Duty free 

Tons. 

3, 837 
5,492 
8,157 
8,943 

11,207 
11,564 
11,858 
15,110 
25,487 
29,557 
36,5G4 
38,533 
43,499 
41,821 
42,864 
43,235 
61,612 

Value. 

s 19,353 
26,123 
36,670 
38,588 
44,518 
41,391 
39,756 
56,222 

102,334 
91,902 

lil3,344 
177,605 
Hl4,429 
156,277 
17G,996 
149,434 
203,826 

COAL. 
Coke. 
Production. 

Imports. 
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The cust.oms figures for exports of coke during the calendar year 
show 57 tons, valued at $151. As, however, 52 tons of this are 
credited to Ontario and three tons to New Brunswick, where no oven 
coke is produced, it is evidently all gas coke, except perhaps the two 
remaining tons credited to British Columbia. 

There is nothing particular to note about this industry apart from 
the continuance of the Nova Scotia operations, except the recent 
inauguration of coke manufacture by the Union Colliery Company of 
British Columbia. This company have now a plant of 100 ovens, 
having a double front, 50 on each side. The gas generated in the pro
cess is used for raising steam. According to the statement of the 
Inspector of Mines in the report of the Minister of Mines for the 
province, the coke made is of good quality, with about 8·5 per cent of 
fixed ash, and the company is finding a ready market for its product 
in the California market, and has good reason to believe it can 
successfully compete with coke from the United States in thA rapidly 
growing home market. 

The "screenings" obtained from the Luhrig coal washer recently 
installed by the company supply the material used in making the 
coke. 

COPPER. 

In Table 1 below will be found the figures for 1896 and previous 
years illustrative of the copper production of the country. This state
ment shows the fluctuation in production, both in amount, value and 
percentage. In this way the variations are clearly brought out, as 
well as their connection with the activity of the industry and fluctua
tion in the prices. I t will be seen that at times decreases in the 
quantity produced have been more than made up by increases in the 
price. In comparison with 1895, the production for 1896 showed in
crflases of 603,850 lbs. or 6·87 per cent in the quantity, and $76,246 
or 8·06 per cent in the value, there having been a slight increase in 
the average market price. 



Year. 

--·--

1886 .... ... 

1887 ..... . 

1888 ....... 

1889 ...... 

1890 ....... 

1891. ...... 

1892 .. . .... 

1893 ....... 

1894 ....... 

1895 ....... 

11896 . .. .. 

MINERAL STA'.l'lSTICS AND MINING. 

I 
L bs. 

---
:l,505,000 

3,260,424 

5,562,864 

6,809,752 

6,013,671 

8,928,921 

7,087,275 

8,109,856 

7,737,016 

8,789,162 

9,39::1,012 

TABLE 1. 

COPPER. 

ANNUAL PRODUOTION. * 

Increase 
or 

D ecrease. 
------- Value. 

Lbs. % 
---- ---

... ..... ... . .... s 385,550 

244,576 6 •99 366,798 

2,302,440 70·60 927,107 -
1,246.88& 22·40 936,341 -

796,081 11 '69 947,153 

2,915,250 48'40 1,149,598 -
1,841,646 20 "62 818,580 

l ,022,381 14'40 871,809 -
372,840 4 "81 739,659 

1,052,146 13· 59 945,;14 -

Increase 
or 

Decrease. 
-----

s % 
---

. . . . . . . . . . . ....... 

18,752 4'86 

560,309 152 '70 

_J~ 0·99 -
10,812 1 15 -

202,445 21·37 -
il31,018 28'79 

53,229 (j·50 -
132,150 1.5 ' 15 

_206,055 27"85 

603, Ft· 6"87 1,021,960 I 76,246 3-oc; - ---

45 s 

Average 
Price 

per 
Pound. 

Ots. 
---

n·oo 
11 ·25 -
16'66 -
13·75 

15·75 

12·87 

11·55 

10 ·75 

9·5G 

10'76 

10"88 -
*The production is altogether represented by the copper contained in ore, 

matte, &c., produced and shipped, valued at the average market price for the year for 
fine copper in New York. 

No•.rE.-In the above table increases are shown underlined and decreases in the 
ordinary way. 

Table 2 gives the figures of exports of copper in copper-bearing 
material from 1885 to 1896. These figures, however, are given for 
what they are worth, as they do not agree with the direct returns of 
production, especially for later years. In regard to the quantities 
stated as pounds of copper contained in ore, matte, &c., it is supposed 
that the entries are made in that way by the exporters, but there are 
evidently many errors, as the figures do not compare at all with those 
of production, although all the production is exported. Then as to 
the valuation, the basis adopted is quite different from that followed by 
this office. For these reasons, no comparison between the two sets of 
'figures is possible. 

00PPEU. 
Production. 
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The consumption of foreign copper and of manufactures of this metal CoPPEn. 
in Canada is illustrated by the figures of imports given in Tables 3 and 
4. The data taken from the reports of the Customs Department have 
been divided so as to separate highly manufactured goods from the metal 
in those cruder forms such as would be produced from smelting works 
operated in Canada. 

Taking into comideration, then, the home markets for metallurgical 
products, as shown in Table 3, we find that from 1880 to 1893 
there was a decided growth, since which year the importations 
have ::LVeraged much lower. In the ten-year period-Hl87 to 
1896-the range has been between $2,500 and $16,000, not a large 
sum. The imports of manufactures of copper in Table 4 are seen to 
total about $~85,000 for last year. In the same period of years the 
lowest amount recorded was $123,060, in 1880, and the highest $563,-
5J2, in 1891. 

TABLE 3. 

COP PEil. 

IMPORTS OE" Pros, OLD, SCRAP, Ere. 

Fiscal Year. 

rnso . .......... ...... ..... .... ........... ... ... . . 
1881. ................ . .................. .. .......... . 
1882 ..................... . .....•................ . 
1883 ............ . ... .. .. . . . ............... . ...... . 
1884............ . .... ... . . ... • ................... . 
1885 . . . ........ . .....•... . . . ... ... . . .. . .. . . . .. . ... . . 
1886 ....... . ....... . ........ . .......... . . . ...... . . . 
1887 ......... . .. .. .......... . ... . .............. . ..... . 
1888 .. . ................ . ............. .. ........ . . ·1 

iii~::_:::~:::: · :::.::::.:: .. :_:::::_:·::::::~::·:::·: 
1893. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .... . . ·1 
mt.:: .:::::: ·:::::::::::::::::::::::::.::: .. :::::· 

Pounds. 

31,900 
9,800 

~0.200 
124,500 

40,200 
28,600 
82,000 
40,100 
32,300 
32,300 

112,200 
107,800 
34:1,600 
168,300 
101,200 
72,062 

Value. 

$ 2,130 
1,157 
1,984 
~.273 
3,180 
2,016 
6,969 
2,507 
2,322 
3,288 

11,521 
10,452 
H,894 
16,331 
7,397 
6,770 

--------------------11 ------ ---- --

1896 Copper in pigs . . . . . . . . . . . . . . . . . . . . . . . do {

Copper, old and scrap . .. . ............ Duty free. 

Precipitate of copper, crude.. . ... . . . . . . do 

T otal, 1896 . ..... . ..... . 

33,100 
48,GOO 

205 

86,!.105 

3,40() 
5,784 

36 

s 9,226 

Imports. 
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TABLE 4. 

COPPE!l . 

l MPOR1'S OF MANUFACTURES. 

l!' iscal Year. 

I ~!it:::: :: :: :: ::::::::::::::: : :: : :::::::::: ::::: ::::::::::::::: : ::: 
1883 .... ............. . ..... .. ....... .. .. . ... . .... . .. . . . ... .. .. . . . 
1884 . . . . . . .... . . . •...... . ..... ... ........... . . . . .. .. . . .... ........ 
1885 . . .. • .. .•........... • ... . .. .. ... . ... . .......... . ..... . .... . ... 
1886 . ... ....... . .... . ... . .......... . ....... . .......... . .. ...... .. 
1887 . . .... . .. . .. . ... . . .. . .. . . ............ . ...•................... . 
1888 ....•.....•..•.... . ...... ... ... . .......... . ....... . .. . . . ........ 
1889 . ... . .. .. ... . .......... . ....... . .... . .... . ........... . . . . . . .... . 
1890 . .......... . ... . . . ......... .. . .... . ... . • . .. . .. •. . . .. . ... . .....•. 
18!Jl. ... • ......... . .. . .. • ......... . ... . ............. . ......... . .... . 
1892 .. . . . . . . . . .. . . . .. ... ..... .................. . .. . .. . . . .. . . . . . . 
1893 .. ..... ...... .. . ... . .. . . . . ..... .... . .. . .. .. . . .. .. . . . . . •.. . ..• 
1894 . .. 
18!15 .... 

f Copper, ingots, sheets, plates aud sheath-

j 
ing, not planished or coated .... . ..... . 

Copper nails, rivets and burrs .. .. . .. .. . . . 
" wire . .. . ....... .. .. . ... . 

1896 " wire-cloth . ......... . ... . . . ..... . 
• • • 1 " all other manufactures of, N .E.S .. 

I 
" seamless drawn tubing . . . . . . . ... 

in bars, rods and bolts in lengths 
not less than E ix fee-t .... . .. . . . 

l rollers for use in calico printing .. . 

T otal, 1896 ............ .. 

Q UEBEC. 

Duty. 

Free. 
30 p. c. 
15 " 
20 " 
30 " 
Free. 

Pounds. 

1,461,100 

346,9-!2 

205,100 

Value. 

$123,061 
159, 163 
220,235 
247,141 
134,534 
181,46!) 
219,420 
325,365 
30R,45!J 
402,216 
472,668 
563,522 
422,870 
458,715 
175,404 
251,615 

8168,421 
2,132 

46,902 
4,540 

24,!J!Ji) 
13,662 

24,282 
286 

8285,220 

The production of copper in this province represents, as in the past, 
the copper contents of the pyritous ores mined at Oapelton and E ustis, 
near Sherbrooke, which are utilized in acid making, part ly in Canada 
but the larger propor tion in the United States. 

This is an old established industry, t he two mines situated 
one at E ustis and one at Capelton, having been operated for a 
long period of years. They have each a fully equipped mining plant , 
and as might be expected t he underground developments are consider
able. A t Oapelton t hey ut ilize part of the ore on t he spot in t heir 
acid-making plant . 
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ONTARIO. COPPER. 

There is nothing new to note in this province. The copper con-
tained in the matte output of the nickel mines at Sudbury represents 
the whole production. These operations will be more fully des
cribed under the heading Nickel, so need not be further dealt with 
here. 

There are, of course, other known deposits of copper bearing ores in 
Ontario, including the sulphuret ores at various points in the west 
and the native copper bearing rocks on the Canadian shores of Lake 
Superior, but for various reasons no profitable use has been made of 
any of these of late years. 

Ontario. 

BRI'l'ISH COLUMBIA. British 

The production of this province, as elsewhere, represents the copper 
contained in the ores, matte, etc., produced from deposits mined pri
marily for other metals, so that the developments connected therewith 
will be more fittingly described under the heading of the Precious 
Metals. 

An interesting feature is to be noted, however, in the fact that the 
province has only recently contributed to the copper production of 
Canada, and yet last year its output amounted to over 40 per cent 
of the whole. Taking the figures from the report of the Minister of 
Mines for t.he province, given below, we see that the production for 
1896, compared with the first ye:Lr 1894, shows au increase of 
3,493,876 pounds, or, that since 1894 the production has increased 
nearly twelve times in quantity. 

Table 5 below gives the details of the production of the province. 
The figures of the amounts and spot values are taken from the report 
of the Minister of Mines whilst the items in the last column repre
sent the valuations of the metal on the basis elsewhere adopted in 
this report :-

Calendar Y ear. 

---

1894 .................. 

1895 ...... • .. . ....... . 

1896 ... - . - ... - . - .. . ... 

4 

TABLE 5. 

COPPER. 

PnooucnoN IN BmTrsn COLUMBIA. 

Copper con-
tained in Increase. ores, matte 

&c. --------- Spot Value. 

Lbs.• lbs. % 
- ·----- ------

324,680 . ...... . .... . ... . . 16,234 

952,840 628,160 193 47,642 

3,818,556 2,865,716 301 I 190,926 

Final Value. 

----

$ 31,039 

102,52() 

415,459 

Columbia. 
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GRAPHITE. GRAPHITE. 

Production. From the figures of production for this and past years given in Table 
1, below, it will be seen that the graphite industry of Canada can 
hardly yet be said to be well established, both the amounts and value 
per ton varying greatly. 

TABLE 1. 

GRAPHI'l'E. 

ANNUAL PRODUCTION. 

1886 . . 
1887 .. 
1888 . . 
1889. 
1890 .. 
1891. . . . 

Calendar Year. 

1892 ..... . 
18!l3. 
1894*. 
1895. 
1896 ... 

*Exports. 

.. .1 

Tons. 

500 
300 
150 
242 
175 
260 
l(j7 
nil. 

(j!) 

220 
139 

Value. 

84,060 
2,400 
1,200 
3,lGO I 
5,200 
1,560 
3,763 
nil. 
223 

6,150 
9,455 

The average value per ton, for the first three years given in the table, 
is about $8. AfLer t hat a conr>iderable rise is evident. The reason 
for this is to be found in the fact that in 1889 the Quebec mines 
began to contribute to the tot.al, whilst previously the only production 
had be1m that of low grade mineral in New Brunswick. The Quebec 
product, being in general more highly prepared, brought an average 
price per ton varying from $60 to $80, Lhus raising the average 
value of the whole product. 

In Table 2, below, will be found the quantities and values, for a num
ber of years, of the sh ipments of graphite frorr; Canada. Previous 
to 1896 the data entered under Ontario would represent altogether 
material mined in Quebec but entered for export at Ottawa. 
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TABLE 2. 

G RAPHI'J'E. GHAPR !'rE. 

EXPOR'J'S. lhports. 

New Brunswick Ontario. Quebec. Nova Scotfr" 

Calendar Year. 

Cwt. Vaine. Cwt. Value. Cwt. Vaine. Cwt. Value. 

$ s s s 
1886 . ..... . . . .. 8,142 3,5861 .. . .. . . .. ..... 
1887 ..... 6,294 3,017 . 
1888 . ... 2,700 1,080 .. 
1889. . .... . .. . ... . 6fi0 422 22 116 
1890 .......... 400 160 329 1,3G9 
18!Jl. 464 72 .. . 
1892. ............. 1,224 449 15 60 4,590 3,443 
1893. 12 38 
1894. ... .. . . .. 69 223 
1895 1 8 1,087 4,825 

----

18!)6 {Crude . ..... 270 106 2,285 7,415 160 1,605 
' i\Iannfactu'd . 3 351 ... 

------ --- --------- ------
270 106 2,285 7,418 . ... 351 160 1,605 
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The imports of graphite, crude and manufactured, into Canada 
amounted last year to about $40,000 worth. The details of the im
ports are given below in Table 3 :-

TABLE 3. 

GnAPHITE. 

lMPOR'J'S OF RAW AND MANUE'AC1'UllED PLUMBAGO. 

Manufactures of Plum
bago. 

Fiscal Y ear. 

1880 ............. . . . ...... • .. . .. .. 
1881. .... ... ... . ..... 
1882 ... .. . . . .... ... .. . . .... . .. . ... .. ... 
1883 . .. .............. ...... .. ... .. ...... . 
1884 . .. .... .. . .. . . ........... 
1885. ... . . .. . . ... .. .... .... . . .. .... ... 
1886. ....... . . . . .. . . .......... 
1887 . .. ...... . .... ····· · · ·· ······· 
1888. ... . .. ... . ....... . · ···· ······· ····· 
1889. ..... ........ .... . ... .......... . .. 
1890 ....... •. . .. . . .. . . .. .. ... . . ... 
1891. ................. . ....... . . .. . . .. . 
1892 ....... .. .. .. . .. . ........ . ......... 
18!l3 . . . .............. . ................ - .. 
1894.. ... . .... ... ..... . .. . . . . . . . . . . . . . . 
1895 ......... .. ... . .............. ...... 

Duty. 

Plumbago.---- - -
BI k-l d Other Manu

ac ea · factures, 

Sl,677 18,055 82,738 
2,479 26,544 1,202 
1,028 25,132 2,181 
3,147 21,151 2,141 
2,891 24,002 2,152 
3,729 24,487 2,805 
5,522 23,211 1,408 
4,020 25,766 2,830 
3,802 7,824 22,604 
3,546 11,852 21,789 
3,441 10,276 26,605 
7,217 8,292 26,201 
2,988 13,560 23,085 
3,293 16,595 23,051 
2,177 17,614 16,686 
2,586 13,922 21,988 

(Plumbago, crude ...... · ... . 10 p.c.. 2,865 .... .. . ... . 

1896 
I Black-lead . . ... ·: . .. . . . .. . 
~Plumbago, crucibles ..... . 

25 " . . . . . . . . . . . . . . 818, 434 
Free. . ........ ... .......... . s 7,407 

ll Pl
0
ufm, Nba.go.,8 . m .. a. n. u.fa .. c.tu. r. e. s. 

To:l, 1896 ........... ~
5

.P·.~·: .... ~~:~~~· ... ~~~.~~~ S~::::~ I 

During 1896 operations were carried on at the following places:

New Brunswick.-Marble Cove Mine, St. John, N.B., Canada Paint 
Co., 572 William Street, Montreal. 

Quebec.-Buckingbam Mine, 25 VI. Buckingham, the Buckingham 
Co. 

North American Graphite Co., Buckingham, H. P. H. Brumell, 
Elgin Street. Ottawa. 

Ontario.-Black Donald Mine, township of Brougham, Renfrew 
county, Ontario Graphite Co., Ltd., Hector :Y.IcRae, Queen St., Ottawa. 
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The list given below gives the localities at which graphite has been GRAPHTTE. 
reported to occur :- Occurrences, 

County. Township. Range. Lot. 

Q~?bec . . . . . . . . . . Ot.~awa ..... Bucki~pham . ... IV., 22, 24, 
v., 19, 20, 22, 23, 24, 27. 

Ontario 
" 

VI., 22, 23, 24, 25, 26, 27, 28. 
VII., 4, 15, 16, 21, 22, 23, 24, 25, 26, 

27, 28 . 
. . . . VIII., 20, 21. 

IX., 4, 5, 17. 
x ., 3, 4, 13, 17• 

XL, 4, 5. 
. . . . Lochaber . . VII., 10, 24 . 

. . . . . . . VIII., 23, 24, 25. 
x., 28, 

. . . . v.r akefielrl .. 
. . . . . Hull. . ...... .. . 

. Arg~:•teuil. . Gr~~ ville ... . .. . . 

. . \Ventworth ..... 
. . . . . . . . . . . .Chatham Gore .. 
. . . . . . . . . . . . Petite Nation .. , 

.. Pontiac ..... Litchfield .... . . 

XI., 23, 24, 25, 26. 
XII., 23 . 

I., 7 . 

II., 3. 
IV., 13, 14. 
v., 10. 

VI., 1, 3. 
x ., 3 . 

III., 1, 2. 
IX., 5. 

IX., 25, 26. 
IX., fi. .. . .... ... Fro~~enac .. Lou7,hboro' .... . 

West side of Mud Lake. 
: : Bedford . .. .. ::: IX., 18. 

Bira Lake. 
L~~ark ..... South Burgess.. I., 10 . 

. . . . North Elmsley. . VI., 21. 
. .. . . . ..... . ... . . ... Near Bob's Lake. 

. . . . . . . . . . . . . . . . . . . ... Parry Sound, Georgian Bay . 
. . . . . . . . . . . . . . . . . . . . . . ... . .... Robert's Bay. 

Nova Scotia . . . ... Inverness .. Glendale. 
" . .. ... CapeBreton.l<rench Vale. 

New Brunswick . .. . . . ... ... . ... . .. . .. . ........ Dumbarton Station, St. J ohn. 
" ..... . .. \Voodstock. 

N. \V. Territories. . . . . . . . . . . . . .. ... .... . ... Reindeer Lake. 
" ...................... . . ... North side of Athabasca Lake. 

. . . . . . . . . . . . . . . . . .Near Ashes Inlet, Hurlson Strait. 
British Columbia .......... .. .... . . ... . . . . . .... Alkow Harbour, Dean's Canal. 

QUEBEC. 

The outlook in this industry is at present uncertain. For many 
years past the chief interest centred in the operations of the Walker 
Mining Co., in Buckingham township, Ottawa county, Quebec. These 
operations were much more extensive and continuous than those of the 
few other occasional operators, and it was hoped that through them 

the possibilities of putting Canada's graphite deposits to profitable 
use might be demonstrated. After a varied career extending over 
many years, during which the venture can hardly have been said to 
have passed out of the experimental stage, the mines were closed 
down in July, 1896. 

Quebec. 
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In the summer of 1895, the North American Graphite Company 
opened on a deposit north of Donaldson's Lake in the same township, 
about three miles from the last mentioned. They erected a mill, 
which has been operated, with some idle intervals, during 1896. * 

On the adjacent property a mill was erected some years since by 
Mr. Jacob Weart, of Jersey City, N .J., U.S.A. The intention was to 
produce graphite for use by the same company in the manufacture of 
self-lubricating bushings. This mill has only been operated, how
ever, on a small scale and at intervals. It is at presant owned by the 
Buckingham Co. 

The operations above described constitute practically <ill that has 
been done to utilize the graphite deposits of the province of Quebec, 
with the exception of limited developments prosecuted from time to 
time at various points throughout the above-mentioned district. 

The business interests of those responsible for the works ca.rried on, 
of course, stand in the way of the acquirement of accurate details as 
to the results attained, but from what is publicly known it would seem 
as if they left the question of utilizing Canadian graphite deposits still 
in abeyance. 

Some of the mineral produced and marketed was undoubtedly of 
good quality, as evidenced by the exhibits, of the companies mentioned, 
in the Museum of the durvey. It seems yet doubtful however if 
profita.ble results can be expected without a large and extensive plant 
and a capital sufficient to enable working to be carried on at a loss, 
perhaps for some years, until the methods of production are perfected, 
and the difficulties of introduction of the product into a closed market, 
strongly prejudiced in favour of other brands, can be overcome. 

ONTARIO. 

Besides those already mentioned in western Quebec a number of 
occurrences of graphite are known in the adjacent parts of eastern 
Ontario. Whilst a certain amount of development work was done on 
these in the past, of late years no attention was paid to them 
until the discovery of the deposit in Brougham township, R enfrew 
county, in 1895. The good showing at this place led to an effort being 
made to utilize it, and a company was formed to work it, known as the 
Ontario Graphi te Company of Ottawa. This company has mined 
several hundred tons, some of which has been brought to Ottawa, 
where a small plant has been erected for experimental tests of the 

*This company suspended operations in July of the present year (1807)-
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best methods of preparation for the material, which tests were still GRAPHI~'E 
progressing at the end of the year. Ontario. 

This deposit is situated on lot 18, in range III., of Brougham town
ship, and has been named the Black Donald. It was visited by Dr. 
Ells, of the Survey staff in 1896, who in the Summary Report of the 
department for that; year thus describes it :-

"In the 18th lot of range III. of Brougham, at the south end of 
Whitefish Lake, an important deposit of graphite occurs. The con
taining rncks are crystalline limestone, but dykes of granite also appear 
in the vicinity. At the shore of the lake, the deposit has been 
uncovered to a distance of 150 feet or more, showing a bed of graphite 
eight to ten feet in thickness. The mineral appears to be, for the most 
part at least, amorphous, but a flakey structure is seen in certain por
tions. The mine is about twelve miles distant; from the railway at 
Calabogie, and a new road has been const.ructed for the purpose of 
shipment. A small deposit of similar graphite occurs in the township 
of Darling, near Tatlock." 

NEW BRUNSWICK. 

In New Brunswick work has been carried on with some intermis
sions near St. John, where graphite in a finely divided state is dis
seminated through the rock, and at a few points is found in beds of 
economic importance. The product is only hand-picked, and therefore 
none of the higher grades of mineral are produced. 

Nov A SCOTIA. 

Although there was no production of graphite proper in Nova 
Scotia, Mr. Hugh Fletcher, in the Summary Report of the Geological 
Survey for 1896, calls attention to the fact that graphitic shales have 
been worked near Christmas Island, among quartzites and dark 
slates underlying soft, red Carboniferous marl and conglomerate and 
perhaps of Cambrian agfl. 

GYPSUM. 

Gypsum is produced in Canada in Nova Scotia, New Brunswick and 
Ontario, and deposits of the mineral have been noted in Manitoba, the 
North-west Territories and British Columbia. Nova Scotia supplies 
nearly three-fourths of the total output. 

New 
Brunswick. 

Nova Scotia. 

GYPSUM. 
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TADLE 1. 
GYPSUM. 

ANNUAL PRODUCTION. 

Calendar Year. Tons. Value. 
____________ ,, _____ , ____ _ 
1886 . ............. . ........ . 162,000 $178,742 
1887 ........................ . 154,008 157,277 
1888 ....... .... .... ... ... . 175,887 179,393 
1889 ........................ . 213,273 205,108 
18!JO ...................... .. 226,509 194,033 
1891. .. .. .......... .. . . ..... . 203,605 206,25] 
18\l2 .............. . .... . . .. . . 241,048 241,127 
1893 ............. .. ...... . .. 192,5G8 196,150 
1894 .......... .. ......... .. .. 223,631 202,031 
1895 ....................... .. 226,178 202,608 

136,590 111,251 
67,137 59,024 

3,305 7,786 {

Nova Scotia . .. . . ... . .. . 
1896 New J?runswick ....... . 

Ontario .. . . . .. ..... ... . 
------ ----

Total, 1896 ... . ... . . 207,032 178,061 

The following tables, Nos. 2, 3, 4, 5 and 6, give all the data avail
able regarding exports and imports :-

TABLE 2. 
GYPS Cl!. 

EXPORTS OP CRUDE GYPSUM. 

NOVA SCOTIA. NEW ONTARIO. T01'AT,. 
Galen- BnuNswrcK. 

dar - ---------·-------------
Y ears Tons. Value. T ons. I va~ Tons. Value. Tons. Value. 

------

1874 67,830 $ 68,164 ········ .. · · · · · ··· ··· . ... ... 67,830 s 68,16-1 
1875 86,065 86,193 5,420 5,420 ...... ... . ... !Jl,485 91,613 
1876 87,720 87,590 4,925 6,616 120 s 180 92,765 !J4,386 
1877 106,950 93,867 5,030 5,030 ... . . ... . .. Jll,980 98,897 
1878 88,631 76,695 16,335 16,435 489 675 105,455 93,805 
1879 9.5,(i23 71,353 8,791 8,791 579 720 104,993 80,864 
1880 125,685 111,833 10,375 10,087 875 1,240 136,035 124,060 
1881 110,303 100,284 10,310 15,025 li57 1,040 121,270 116,3-19 
1882 133,426 121,070 15,597 2-1,581 1, 249 1,946 150,272 147,597 
1883 145,448 132,834 20,242 35,557 462 837 166,152 1G9,228 
1884 107,653 100,446 21,800 32,751 688 1,254 130,141 134,451 
1885 81,887 I 77,898 15,1-10 27, 730 525 787 97,552 106,415 
1886 118,985 J14,116 23,4!J8 40,559 350 538 142,833 155,213 
1887 112,557 106,910 19,942 39,295 225 337 132, 724 146,542 
J 888 124,818 120,429 20 50 670 910 125,508 121,389 
1889 146,204 142,850 31,4!)5 50,862 483 692 178, 182 194,40-1 
1890 145,452 1 139, 707 30,034 52,291 205 256 175,6!Jl 192,254 
1891 143,770 140,438 27,536 41,350 5 7 171,311 181,795 
1892 162,372 157,463 27,488 -13,623 1 . .... ........ 189,860 201,086 
1893 132, 131 122,556 30,061 

ii::~ I : ·: I::.:: : I J62,1!)2 159,262 
1894 119,569 111,5861 40,843 160,4121 158,124 
1 95 133,369 125,651 56,117 67,593 ..... ..... ... 189,486 193,244 
1896 116,331 109,054 64,!J46 77,535 .............. 181, 277 186,58!) 



fNGALL.J MINERAL STATISTICS AND MINING. 

TABLE 3. 

GYPSUM. 

EXPORTS OF Guouim GYPSUM. 

New 
Calendar Year. Nova Scotia. Brunswick. Ontario. I Total. 

1890 .......•. . ... 
1891. .......... . . 
1892 ...... .. . . . 
1893 ........ . ... . 
1894 ...... ~ .. . .. . 
1R95 ............ . 
1896 . ..... . . . . .. . 

s 

2,12-1 17,930 
3, 364 18, 827 
1, 270 19, 246 

105 
588 

20,255 
22, 132 
20,054 
22,233 
21,267 

. . .... · ;~~· ., 
:__ _____ __c _________ _ 

TADLE 4. 

GYPSUM. 

IMPORTS OF CRUDE GYPSU)J. 

Fiscal Year. Tons. Value. 

----------- ______ , ____ _ 
1880 . . ' ..... .... .. . . ...... . . 
1881. .... . .. . .... ... ...•. . ...... 
1882 ...........•.... . ....... . .. 
1883 ........ .. 1 
1884 . . . . . . . .... .. ... . 
1885 .. . .. . .... . 
1886 . . . . . . . . . . .. .. .. ...... . 
1887 . .. . .... . ..... . 
1888 ..... ' .................... . 
1889 ............................ . 
1890 ........... .. ............. . 
1891. . . . ............ . 
18!12 . ....... ... ... .. . 
1893 .. . ............. . . . 
18!J4 .. .. ...... . .. . .......... . 
18% ............. ' ...... . ..... . 
1896 ........... . ...... Duty free. 

1,854 $3,203 
1,7:!1 3,442 
2,132 3,761 
1,384 3,001 

····· · · · · · ·· 3,416 
1,353 2,354 
1,870 2,429 
1,557 2,4U2 
1,236 2,193 
1,360 2,472 
1,050 1,928 

376 6.J.O 
626 1,182 
496 1,014 

1,660 
603 960 

1,045 848 
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TABLE 5. 

GYPSUM. 

IMPORTS OF GROUND GYPSUM. 

Fiscal Year. Pounds. 

1880 .... ··· ·· · ... l,606,578 
1881. l,5!4,714 
1882 ..... . . . . 75!!,460 
1883 . .... 1,017,905 
188'1 . ... ........ 687,432 
1885 ..... 461,400 
1886. .. . ... . ... 224,ll!J 
1887. .. .... . .......... .. 13,266 
1888 . ... . .. 106,068 
1889. . . . . . . . . . . 74,390 
1890 434,400 
1891. 36,500 
1892 . . . . ... .. . . .. .. . . . . 310,250 
18H3 ..... .... . . ···· · 140,830 
1894. 23,270 
1895 ....... 20,700 

Dnty 15 p.c. *64,500 

* 215 brls. 

TABLE 6. 

GYPSUM. 

IMPORTS OF PLASTER OP PARIS. 

Fiscal Year. Pounds. 

1880 .......... 667,676 
1881. ... .... . .. .. .. .. ... . 574,006 
1882 . . . . . . . . . . . . ... . ..... 751,147 
1883 . .... . . . . . . . . . . . . . . 1,448,650 
1884 . .... . .. .. .. . . .. . ... 782,920 
1885. .... . .. .. ..... . .. . .. 689,521 
1886 ... ····· . . . . . . . . . . 820,273 
1887 ...... . ... .. ... . 5fl4, 146 
1888. ·· ·· · ·· ······ · ·· 942,338 
1889. l,173,!J96 
1890. . . ..... .. 693,435 
1891.. .. . .... 1,035,605 
18()2 .... .. .. .. ... ... . 1,166,200 
1893. . . . . . . . . . . 552,130 
189-L . ... .. .... .. . 422,700 
1895. 259,200 
1896 Duty 40c. per 300 lbs. *297,000 

* 990 brls. 

Value. 

s 5,!l-18 
4,676 
2,576 
2,57!! 
1,936 
1,177 

675 
73 

558 
372 

2,136 
215 

2,149 
442 
198 
88 

ms 

Value. 

s 2,376 
2,864 
4,18-1 
7,867 
5,226 
4,809 
5,4\>3 
4,342 
6,662 
8,513 
6,004 
8,-112 
5,5()5 
3,143 
2,386 
1,619 
2,000 
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Nov A SCOTIA. 

Gypsum is very largely developed in Nova Scotia. It occurs 
in extensive beds associated with Carboniferous limestone. It is 
abundant in Hants county in the vicinity of Windsor, Cheverie 
and Wal ton, and in the counties of Pictou, Colchester and Antigonish, 
and also throughout Cape Breton I sland, notably at Mabou, Lennox 
F erry and Baddeck. Large cliffs of gypsum form a very striking 
feature in several localities on the shores of Bras d 'Or Lake. Most of 
the gypsum produced is exported to the United States in the raw state. 
The remainder is either burnt for plaster of Paris or used locally as 
land plaster. It is produced by open quarrying and little or no under
ground mining is done, 

NEW BRUNSWICK. 

There are abundant deposits of gypsum in New Brunswick 
underlying the Millstone Grit of the CarboniferouR and also 
occurring at the top of the Lower Carboniferous formation. It is 
found in the counties of Albert, Westmoreland, King's and Victoria. 
The principal deposit worked is near Hillsborough, in Albert county, 
where the thickness of the bed varies from 70 to 100 feet. Part of 
this, however, is anhydrite. 

The associated gypsum is mostly a pure white or slightly clouded 
alabaster. Calcination works were erected at Hillsborough in 1861, 
which have been working more or less constantly ever since. Work
able beds occur upon the North River, a few miles from Petitcodiac 
Station un the Intercolonial Railway in Westmoreland county. The 
gypsum from this locality is highly crystalline. Large beds of gypsum 
also exist upon the Tobique River, in Victoria county. 

ONTARIO. 

A small amount of gypsum is mined yearly in Ontario, on the 
Grand River in the vicinity of Paris in Brant county, and 
Cayuga in Haldimand county. It is principally manufactured into 
"alabastine." 

OTHER OccuRRENCES. 

Specimens of gypsum are exhibited m the Geological Survey 
Museum from the following localities :-

Moose River, 38 miles above Moose Factory, district of Algoma, 
Ontario. 

GYPSUM. 

Nova Scotia. 

New 
Brunswick. 

Ontario: 
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Lake St. Martin, about 10 miles west of the outlet of Little Sas
katchewan River, Manitoba. 

Peace Point, Peace River, N.W.T. 

Salmon River, between the South Thompson and head of Okanagan 
Lake, B.C. 

From the vicinity of Spence's Bridge, Thompson River, B.C. 

InON. IRON. 

Production. During the year 1896 the production of iron ore in Canada shows 
a falling off of about 10 per cent. in the quantity and nearly 20 per 
cent. in the value, the output for 1895 being 102,797 tons valued at 
$~38,070 as compared with 91,906 tons valued at $191,557 in 1896. 
The total output of pig iron, however, shows an increase of 1 i,814 
tons, which is due to the opening of a blast furnace at Hamilton, Ont. 
The output of this furnace is much greater than the total increase for 
the year, so that the combined output of the older furnaces has 
decreased. 
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Calendar 
Year. 

---

1886 

1887 

1888 

1889 

18!)0 

1891 

1892 

I 1893 

1894 

18!)5 

1896 

MINERAL S1'ATISTICS AND MINING. 

IRON. 
ANNUAL PRODUCTION OF ORE. 

Table A. 

Tons. Value. 

------
69,708 

$126,982 

76,330 

146,197 

78,587 

152,068 

84,181 

151,640 

7G,511 

155,380 

68,979 

142,005 

103,248 

263,866 

125,602 

299,368 

109,!lm 

226,611 

102,7!J7 

238,070 

91,!)06 

191,557 
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1Ro1'. In Table 1, following, will be found the contributions of the various 
Prod~ction by provinces to the grand total. It will be seen that Nova Scotia leads 
ProvmcPs. . h b 64 Q b t . h 1 19 wit a out per r.ent, ue ec comes nex wit near y per cent, 

and Ontario with about 17 per cent. 

TABLE 1. 

IRON. 

PRODUO'r!ON 0~' ORE, BY PRovrnm;;s, 0AT,ENDAH YEAR, 189G. 

Provinces. 

Nova Scotia....... . ....... . .. 
Quebec ................. .. . .. ...... . 
Ontario .. 
British Columbia... . . . . . . . 

Tons. 

58,810 
17,630 

. . . 15,270 

Total. ..... : .. . 

. . .... . 1961 
.. .. ... . .. .. .. . 91,906 

Nova Scotia. In Nova Scotia there were two furnaces in blast during l896. The 
Nova Scotia Steel Company of New Glasgow had one furnace in 
opemtion at Ferrona. About 75 per cent of the ore used was Cana
dian, while the remaining 25 per cent consisted of Newfoundland and 
Spanish ores. This is the only company that manufactures steel in 
Canada. The Londonderry Iron Company also had one furnace in 
blast, which, however, used Canadian ores entirely. In both of these 
furnaces the fuel employed is coke. The Canadian ores used by these 
two companies were supplied principally by the Torbrook Iron Com
pany of Torbrook, Annapolis county, and the Pictou Charcoal Iron 
Company of Bridgeville, Pictou county. The furnace of this latter 
company was idle during 1896. 
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TABLE 2. 

IRON . 

NovA ScoTB :-ANNUAL PRODUCTION Oh' OtiE. 

Calendar Year. 

1876 . . ...... .............•. 
1877 .. . 
1878 ...... ... . 
137!!.. . .. . . . . 
1880 ..... . . . . ... . 
1881. . . . 
1882. 
1883 .. . 
1884 ... . 
1835 ... . 
1886 .. . 
1887... . . . . . . . . . . . . . . . . .. .. .. . 
1888 ........... . .. . ..... ............. . ... . . 
1889 . ........ . . . . .. . .. . 
1890 ....... . 
1891.. 
1892 .. . ..... . 
1893 ... . .. . ................................ . 
1894........... . . . ....... . 
1895 ... . . . ..... .. ............ . 
1896 ......... . . . .. . 

Tons. 

15,274 
16,879 
36,600 
29,889 
51,193 
39,843 
42,135 
52,410 
54,885 
48,129 
44,388 
43,532 
42,611 
54,161 
49,206 
53,649 
78,258 

102,201 
89,379 
83,792 
li8,810 
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:Nova Scotia 

No iron is now mined in New Brunswick. A small stone furnace New 

was run for a few years near Woodstock, Carleton county . . The ores Brunswick. 

used were the hmmatites of the locality, mixed with bog ores from 
Maugerville, Sunbury county, on the St. John River. This furnace 
has now been out of blast for at least fifteen years. 

In Quebec the furnace of the Canada Iron Furna.ce Company at Quebec. 

Radnor Forges was in blast for eight months. The ores used are 
principally the bog and lake ores of the St. Maurice district, and the 
furnace has a daily capacity of about twenty-five tons. At Drum
mondville, Drummond county, Messrs. John McDougall & Company's 
furnace was in blast for twenty-one weeks during 1896. The bog iron 
deposits of this locality supply the ore for the furnace. The fuel used 
by this furnace as well as that at- Radnor Forges is charcoal. 

The Bristol Iron Company's magnetite mines at Bristol, Pontiac 
county, were reopened and worked, the output being shipped to the 
United States. 

The opening of a blast-furnace at Hamilton, Ont., by the Hamilton Ontario. 

B last F urnace Company, has revived the mining of iron in that pro
vmce. Mr. L. L . Brophy, who visited the furnace in the autumn of 
1896, writes as follows in the Summary Report of the Survey :-"Their 
furnace was blown in on the 3lst of December, 1895, though no pig 
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iron was made until some weeks later. Production has, however, 
been going on continuously ever since. The ore used is derived both 
from Canada and the United States, the Canadian ore coming from 
the Wall bridge and other mines in Hastings, from the north shore of 
Lake Erie, between Port Rowan and Port Dover, and also from the 
district near Smith's Falls and Merrickville. The United States ore 
is obtained from Escanaba, Mich., and Two Harbours, Minn. The 
fuel used is entirely coke, which is procured from the Reynoldsville 
district in Pennsylvania, and costs, laid down at the works, about 
$3.60 per ton. The flux is a limestone obtained from Port Colborne, 
Ont." The amount of Canadian ore used in 1896 was :i.bout 37 per 
cent of the total ore charged. 

Deposits of clay ironstone have been noted in many localities m 
Manitoba and the North-west Territories, but none of these have as 
yet been worked. 

The Glen Iron Mine at Cherry Bluff, near Karnloops, British Col
umbia, was the only producing iron mine in that province during 
1896. The output was used as a flux in the Tacoma smelter. 

'J.'ABI.E 3. 

IRON. 

EXPORTS Ob' 0HE. 

CALENDAR YEAHS. 
--·----------------------

Province. 1893. 1894. 1895. 1896. 

Tons. Value. Tons. !Value. Tons. Value. Tons. Value. 
--------- ---- --- ------ --- ------ ---

Ontario. ... .... .. 1,042 $ 4,083 23 S 93 . . . . . . . . . . . . .. *10 33 S 1,911 
Quebec . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,813 . . . . . • . . . . . . . . . . . .. . . . ..... . 
Nova Scotia..... 2 6 ....................................... . . . 
Manitoba . . . . . . . 30 86 . . . . . . . . . . . . . . . . . . . ............ . ..... .. . 
British Columbia. 1,3±5 3,4151 878 7,3881 1,571 S 3,909 ............ . . 

---- --- --- ---- --- --- --- ---
Total . . . . . . . . 2,419 S 7,590 ....... $21,294 1,571 $ 3,909 10 33 1,911 

* Probably the product of the province of Qu13bec, shipped via Ontario. 
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TABLE 4. 

IRON. 

PIG IRON PRODUCTION : CONSUMPTION OP ORE, FUEL, &c., 

CALENDAR YEAR, 1896. 

65 s 

Canadian. Foreign. Totals. 
Materials made and used. ------ -------- --------

Quan- Value. Qiian- Value. Quan- Value. tity. tity. tity. 
--------- ---- --- --- --- ---

s s s 
Pig iron made .... .. . . Tons 40,720 579,089 26,548 345,040 67,268 924,129 
Iron ore consumed .... " 9G,560 200,81'7 46,300 100,205 142,860 301,092 

F 1 {Charcoal.Bush 756,600 32,256 ....... . 756,600 32,256 
Cons~~ed. Cob . ... T7:is 48,660 106,939 33,990 109,253 82,650 216,192 

Coal. .... 1,407 2,288 ... .. ... . ... 1,407 2,288 
·Flux consumed ....... " 37,462 36,140 ····· · ·· 37,462 36,140 ...... . 

A bounty of $2 a ton (2,000 lbs.) was paid by the Dominion Govern
ment on all pig iron made in Canada from Canadian ores. No bounty 
is paid on pig iron made from foreign ores.* 

TABLE 5. 

IRON. 

EXPORTS Q}' IRON AND S'l'EEr, Goons, ·rHE PllODUCE OP CANADA, 

CALENDAR YEAH, 1896. 

Province. 
g 
.... 

H 
0. 

~ e e 
U1 H H 

" <::l "' . So 
Totals. 

-----------s- -s- -s-· _ l_s_ -s- -s-

Ontario. . . ........ .. .. . . 2,167 330 109,502

1 

11,420

1 

18,738 142,157 
Queb~c.. ............ . . . . 1,519 682 42,862 50,521 4,455 100,039 
Nova Scotia......... .. .... . . . . . . . . 2,282 1,493 14,851 12,051 30,677 
New Brunswick...... . . . 144..... ... . . . . . . . . 7,460 . . . . . ... 7,604 
Prince Ed warrlisland . .. . 1 .. . .. .. .. .. .. .. .. .. .. . 1 
Manitoba . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 221 243 
North-west Territories. . ... 159 10 8........ 1,413 1,590 
British Columbia........... 1,510 . . . . . . . . . . . . . . . . 309 166 1,985 

Total .............. . . 5,499 3,305 153,865 84,583 37,044 284,296 

* By amendments to the tariff, made in April, 1897, this was altered to $3.00 per 
ton for pi~ iron produced from Canadian ores and $2.00 per ton for that produced 
from foreign ores. 

5 

IRON. 

Production. 

Exports. 
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TABLE 6. 

IRON. 

IMPORTS m· IRox, Pm, SCRAP, ETC. 

I 
Chn.rcoal Old and \Vrought Scrap 

¥-~~:l ____ P_i~-I-ro_n_. _____ P_ig_~_ro_n_. ____ s_c_r._ap_I_r~-· __ a_n_d_S_c_1~a_p_S_~e_e_1._ 
~~12al~e. To~, Value. Tons. , Va~ue. ~ns· .. 1~~ 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 I 
1889 
1890 
1891 
1892 

18~3 
]~!)4 

1895 
1896 

s 8 ·~ 8 
23,159 (a) 3il,95(; . . . . . . . . . . . . . . . . 928 14,042 ..... . ...... . ... . 
43,630 (:i,) 715,997 . . . . . . . . . . . . . . 584 8,807 . ...... . . . ..... . 
56,il94 81 l,221 6,837 211,791 1,327 20,406 .......... . . .. . . . 
75, 295 1, 085, 755 2, 198 58, 99~ 709 7, 776 . . . . . . . . . .. . .... . 
49,291 653,708 2,893 66,(;02 3,136 44,223 .. . ........... .. . 
42,279 545,426 1, 119 27,333 3,552 46,275 ................ . 
42,463 528,483 3,185 60,086 10,151 158,100 . . . . . . . . . . . .. 
46,295 554,388 3,919 77,420 17,612 220,167 (b) 79 1,086 

Pig Iron, &c. (c) 

Tons. Value. 

8 I 48, 973 648, 012 . . . . . . . . . . . . . . . . . . . . .. .. 
72,115 864,752 .. ..... . . . ... . . . ......... . ... . 
87,613! 1,148,078 . . . . . . . . . . . . . . . . . . . . . . 
81,317 1,085,9291 . .. . .. . . . . .. . . . . . . . . . . . ... 
68, 918 886, 485 . . . . . . . . . . . . . . . . . . . . . 

----------- -----------------
Pia Iron. I Charcoal Cast Scrap 

b Pig Iron. Iron. 
--------------.---------

----- ----- --------------
s 8 8 

23,293 
26,794 
47,846 
43,967 
32,627 

'l'ons. I Value. Tons. Value. Tons. Value. 

56,849 682,209 5,944 84,358 729 9,317 45,459 
42,3761 483, 787 2,906 34,968 78 7711 30,850 

(d) 31,637 341,259 2,780 31,171 643 4,347 23,390 
(cl) 36,131 394,591 917 11,726 93 741 (e)13,607 

297,496 
335,090 
678,574 
652,842 
433,695 

574,809 
369,682 
244,388 
157,996 

(n.) Comprises pig-iron of all kinds. 
(b) }i'rom 13th :May ouly. 
(c) These figures appear in Customs reports under heading "Iron in pigs, iron 

kentleclge and cast scrap-iron." 
(cl) Includes iron kentledge. Duty 1896, 84 per ton. 
(e) Scrap-iron and 8crap-steel, old, and fit only to be re-manufactured, being part 

of or recovered horn any vessel wrecked in waters subject to the jurisdiction of 
Canada. Duty-FrPe. 

Wrought scrap-iron and scrap-steel, being waste or refuse fit only to bo re-manu
factured, the same having been in actual use, not to include cuttings or clippings 
which can be used as iron or steel without re-manufacture, and steel bloom ends and 
crop ends of steel rails. Duty-84 per ton. 

Iron or steel, being pieces, punchings or clippings of boiler plate or other plates, 
sheets or bars of iron or steel, whether the same have had the ragged or cropped t>nds 
or edge~ sheared off or not, and crops from iron or steel rails having both ends sawn 
or sheared off, the same not having been in actual use and being fit for re-rolling or 
re-manufactming only. Duty-84 per ton. 
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TABLE 7. 

IRON. 

IMPORTS OF FERRO-MANGANESE, ETC. 

Fiscal Y car. 

*1887 ......... ..... .. ....... .... . . _ ............... . 
*1888 ....... . ....... . ........ .. ... : ... . . 
*1889 ....... . ... . ... ... ... .... . .. . .. . 
*1890 . . . . . . ............. . .. . . 
"18!ll .............. _..................... .

1 *18!)2..... . ... . . . . . . . . . . . . . . . . . . . . · 1 

:m~:: :::::: ::: ::::: ::::::::·:: :::::::: ::: ..... :· .. 
t1895 .......... . . . ... . . . ... . .... . . ....... . . . ..... · 1 
t1896 . .. . ...... . . _ ............. ... ... Duty- 5 p. c. 

Tons. 

123 
1,883 
5,868 

696 
2,707 
1,311 

529 
284 
164 
652 

'37 s 

Value. 

s 1,435 
29,812 
72,108 
18,895 
40,711 
23,930 
15,858 
9,885 
5,408 

12,811 

*These amounts includtl :-ferro-manganese, ferro-silicon, spiegel, steel bloom 
ends, and crop ends of steel rails, for the manufacture of iron or steel. 

t Ferro-silicon, spiegeleisen and ferro-manganese. 

TABLE 8. 

IRON. 

IMPOR1'S : I1wN IN SLABS, BLOOMS, LooPs AND Pu DDLED BAns, ETC.* 

]l'iscal Year. 

1880 . ... . .. .. .. 
1881. .. .. .. ....... .. 
1882 ........ .... .. . 
1883 ...... . .......... . 
188·!. .............. . .. 
1885 ...... .... . .. . .. .. 
1886 . .. . ............ .. 
1887 ....... . ......... .. 
1888 ..... .. ...... . .. .. .. . 
1889 .................. .. 
1890 ........ .... ...... . 
1891.. . ... ... ... .... . .. . 
1892 . ............. . .... . 
1893 . . ............... . .. . 
18fJ4 ............ . .. . .... .. 
1895 . . .................. . 
1896 .... . Duty $5 per ton. 

Cwt. 

195,572 
111,666 
203,888 
258,6~9 
252,310 
312,329 
273,316 
522,853 
110,279 

80,383 
15,041 
41,567 
64,397 
65,269 
50,891 
78,639 

128,535 

Value. 

$244,601 
111,374 
222,056 
269,818 
264,015 
287,734 
248,461 
421,598 

93,377 
67,181 
45,923 
38,931 
56,186 
58,533 
45,018 
67,321 

110,757 

*Iron in slabs, blooms, billets, loops, puddled bars, or other forms less finished 
than iron in bars, and more advanced than pig iron, except castings. 

InoN. 

Imports. 
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Imports. 

68 s GEOLOGICAL SURVEY OF CANADA. 

Tables 9a and 9b following have been compiled from data published 
in the Government Trade and Navigation Reports. The preceding 
tables, 6, 7 and 8, cover the importation of the cruder forms of iron 
and steel. Importations of more highly finished iron and steel goods 
are given below under a classification intended to show, roughly, the 
distinction between articles partially manufactured or the result of 
-first processes, and those of a more highly finished character. 

Inox. 

brPORTS 01'' IRON AND S'L'EEL Goons. 

Fiscal Year, 1896. Duty (189G). Quantity. Valui>. 

-------------------- --------1-----1----

Swedish rolled iron rods, under~ inch 
in diameter and not less than l ie. 
per lb. value... . ... .. ........ Cwt. 

Swerlish rolleu iron nail rods under 
half an inch in diameter, for manu
facture of horse-shoe nails . . . . . . . . " 

Switches, frogs, crossings and inter
sections for rail ways . . . . . . . . . . . . . . " 

Steel rails weighing not less than 45 
lbs. per lineal yard, for use in rail-
way tracks . . . . . . . . . . . . . . . . . " 

Iron or steel railway bars or rails of 
any form, punched or not punched, 
N .E.S. , for railways which term 
for the purposes of this item shall 
include all kinds of railways, street 
rail ways and trarnways, even 
although the same are used for 
private pmposes only, and even 
although they are not used or 
intended to be used in connection 
with the business of common carry-
ing of goods or passengers ........ Tons. 

Railway fish-plates and tie-plates . . . " 
Rolled iron or steel angles, channels, 

and other sections, weighi~f less 
than 35 lbs. per lineal yard , N. E.S. Cwt. 

Rolled iron or steel angles, channels, 
and special sections, weighing not 
less than 35 lbs. per lineal yard., . . '' 

Rolled iron or steel beams, joists, 
girders, column sections, trough 
sections, and other building or 
bridge structural sections, weighing 
not less than 25 lbs. per lineal yard 
and rolled iron or steel bridge plate 
not less than ~ of an inch thick or 
less than 15 mches wide, and flat 
eye bar blanks not punched or 
drilled ........................ . . 

15 p. c .... . ... .. 400 

15 " .... ... 21,064 

30 " 1,873 .. ... . .... 

Free . . . . . . . . . 1,043,511 

30 p. c .... . ..... . 
$10 per ton ...... . 

35p.c. but not less 
than $10 per ton. 

12~ p. c ......... . 

12~ " 

6,692 
2,233 

50,178 

87,371 

100,941 

s 9lG 

31,9!J8 

4,237 

1,034,578 

125,338 
50,535 

58,867 

101,504 

110,257 

I 

Carried forward . ......... _ . . . . .. . . .. .. . .. . .. .. . .. .. 1,518,230 I 
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TABT,E 9a-Con. 
IRON. Ium;. 

~---------I_M_P_o_R_'l_'s_o_F_'_I_n __ o_N_'_A_N_'o_S_,_rE_E_"L_G_o_o_n_s_. ----------- Imports. 

Fiscal Year, l89G. 

' 
Brought forward ............ , 

Iron or Rteel bean1s, sheets, ph\tes, 
angles and knees for iron, steel or 
cou 1posite ships or vesseh. ... . .. . Cwt. 

Locomotive and car-wheel tires of 
steel in the rough. . . . . . . . . ... 

Bar iron, rolled or hammered, com
prising rounds, squares, shapes of 
rolled iron not more than four 
inches in diameter, and flats not 
thinner than No. lG gauge, whether 
in coils, bundles, rods or bars, 
N.E.S ......................... . . '' 

Tron steel plateR or sheets, sheared 
or unsheared,and skelp iron or steel, 
sheared or rolled in grooves, and 
iron or steel of all widths thicker 

Duty (1896). 

Free . . .......... . 

ISJO per ton ... 

than No. 17 gauge, N.E.S ..... . '' 810 per ton ..... . 
Iron bridges and structural iron work. Lbs. 30p.c. butnotless 

Quantity. Value. 

.. Sl,518, 230 

16,080 

13,367 

GG,!l71 

33,040 

21,250 

32,697 

120,552 

lloop iron, notcxceeding three-eighths 
than 1 c. per lb. 1,198,973 

57,462 

48,318 

of an inch in width and being No. 
25 gange or thinner, used for the 
manufacture of tubular rivets ..... Cwt. 

Iron or steel hoops, bands and strips, 
8 inches and leHS in width, No. 18 
gauge and th icker... . . . . . . . . . . . . " 

Iron or steel sheets, or other iron or 
steel of all widths, sheet iron, com
mon or black, smoothed, polished, 
coat<:d or galvanized and Canada 
plates, No. 17 gauge aud thinner 
and hoop, band or strip, iron or 
steel, N.E.S..... . . . . . . '' 

Plough plates, mould boards, land 
sides and other plates for agricul
tnralimplements, when cut to shape 
from rolled plates of steel but not 
moulded, punched, polished or 
otherwise manufactured, and being 
of a greater value than 4 cts. a lb. . " 

Steel, valned at 2~ cts. per lb. and 
upward&, for manufacture of skates. '' 

Steel for saws and straw cutters, cut 
to shape but not furth er manufac-
tured . . . . .. . . . . . . . . . . . . . . . . . . '' 

Steel for the manufacture of hammers, 
angers and auger bits, when im
ported by the manufacturers of 
such articles, for use in their facto-
ries only . . . . . . . . . . . . ......... Cwt. 

Steel of No. 24 and 17 gauge, in 
sheets 63 inches long and from 18 
inches to 32 inches wide, for the 
manufacture of tubular bow sockets, 
when imported by the manufactu
rers of such articles, for use in their 
own factories only. . . . . . . . . . . . . . . " 

Free .... . . . ... . 265 623 

SlO per ton .... 22,G55 82,274 

5 p. c ......... . 377,149 751,705 

5 " 5,090 29,572 

Free 2,384 10,185 

7,655 G3,265 

Free .. ... . ...... . 2,360 4,758 

1,358 1,630 

Carried forward. .. .. .. .. . . . . .. .. . . . .. . ......... . ...... 82,692,521 
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Imports. 

70 s GEOLOGICAL SURVEY OF CANADA. 

TABLE 9a-Con. 

IRON. 

h!POBTS OF IRON AND STEEL Gooos. 

Fiscal Year, 1896. Duty (1896). Quantity. Value. 

----------- ----- ----·--- ----- -----
Brought forward .... 

Crucible sheet steel, 11 to 16 gauge, 
21 to 18 inches wide, imported by 
manufacturers of mower and reaper 
knives for manufacture of such 
knives in their owu factories ...... Cwt. 

Steel, rolled rods of, under ;!-inch in 
diameter, or under :!-inch square, 
imported by knob or lock manufac
turers or cutlers for use exclusi ''ely 
in snch manufactures in their own 
factories ... . . . ............. . ... . 

Steel of No. 20 gauge, and thinner, 
but not thinner than No. 30 gauge, 
to be used in the manufacture of 
corset steels, clock springs, and shoe 
•hanks; and flat wire of ~tee! of No. 
16 gauge or thinner to be used in 
the manufacture of crinoline or 
corset wire and dress Rtays, when 
imported by the manufacturers of 
such articles for use in their facto-
ries . .... . . .... . ... .. ..... . .. .. . . 

Steel of No. 12 gauge and thinner, 
but not thinner than No. 30 gauge, 
imported by mar:ufacturers of 
buckle clasps and ice-creepers. . . _ 

Steel for the manufacture of files, 
when imported by file manufactu
rers for use in their factories .. 

Steel, chrome steel. . . . ..... 
Steel ingots, cogged ing0ts, blooms 

a.nd slabs, or othn forms less 
finished than steel bars, N.E.S.. . 

Steel, bare rolled or hammered com
prising rounds and squares, shapes 
of rolled steel not more than 4 
inches in diameter, and flats not 
thinner than No. 16 gauge, whe
ther in coils, bundles, rods or bars, 
N .E.S . . . ....... . . . .. . .... .... . 

Steel plate, universal mill or rolled 
edge, less than thirty inches wide, 
and plates or sheets of iron or steel 
thirty i ncbes wide and over, and 
one-quarter of an inch and over in 
thidrness .. .... . 

Malleable iron castings and iron or 
steel castings, N.E.~ ............ _ " 

Iron sand or globules and dry putty 
for polishing &"lass or granite. . . . . . " 

rolls of cb1ll;:t:~m1 o.r ~t~~l. : : : : : : : : ... -

.. .. .. .. .. .. .. .. . . .. . .... S2, 692, 521 

Free ........... . 5,182 17,136 

1,357 

... . . . ..... 2,703 14.877 

. ... .. . .... 287 1,332 

. . . . . . . . . . . . 2,906 10,090 
15 p.c .... ······ · 9-11 6,218 

S5 per ton ........ 28,831 31,847 

$10 per ton ..... . 139,283 317,070 

12:! p.c .. .. 137,885 155,624 

25 27,304 80,653 

Free . . ....... 3,353 3,003 
35 p.c ......... . .. 1,792 5,157 

. . . . 3,339,568 
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TABLE 9b. 

IRON. 

IMPORTS m' IRON AND STEEL GOODS. 

Fiscal Year, 18!J6. Duty (1896). 

\Vit-e, covered with cotton, linen, silk 
or other material. . . . . . . . . . . . . . . Lbs. 30 p. c. . . . . . . . . . 

'Wire, galvanized-iron, No. G, !J, 12 
and 14 gauge, when imported by 
maker• of wire fencing, for use in 
their factories only . . . . . . . . . . Cwt. 20 " . . . . . ... 

Steel wire, Bessemer soft drawn 
spring, of Nos. 10, 12 and 13 gauge, 
respectively, and homo steel spring 
wire of N os. 11 and 12 gauge, res
pectively, when imported by manu
facturers of wire mattreHses, to be 
used in their own factories in the 
manufacture of "uch article;,. . .. 

Wire of all kinds, N.E.S . .... . . .. . 
'Vire rope, of iron or steel, N.O.P... " 
\Vire of iron or steel, No. 13 a.nd 14 

gauge, flattened and corrugated, 
used in connection with the wire 
grip and champion nailing machi· 
nes for the ma.nnfacture of boots 
and shoes and leather bPlting. . . . . Lbs. 

\Vire rigging for ships and vessels ... Cwt. 

Free .......... .. 
25 p. c .. ... . .. . 
25 '' ........ . 

..... I 
\Vire fencing, barbed, of iron or steel Lbs. ~c. per lb . . ..... . 
Wire fencing, buck thorn, and strip of 

iron or steel. . . . . . . . . . . . . . . . . . 
Steel strip and tln,t steel wire whpn 

imported into Ca.nada by manufac
turers 0f bucktlwrns, plain strip or 
other fencing, and safety barb wire 
fencing for use in their own fac-
tories in themn,nufacturethereof .. Cwt. lfree ..... . .... . . . 

\Vi.J:e, crucible cast steel. . . . Lbs. " .. . ...... . . 
Bn,r n,ncl round rods, galvanized ..... Cwt. 27~ p. c .. • ....... 
Chains, icon or steel, -f'n of a.n inch in 

diam. and over.... . . . . . . . . . . . . 
Chains,N.E.S .. . ............... . 
Forgings of iron and steel, of what· 

ever shape or size, or in whatever 
stage of manufacture, N.E.S . . . .. 

N a.ils, spikes a.nd sheating nails, 
composition .. . ... . .. . .... . .. . ... . 

Nails a.nd spikes, wrought and press
ed, ga.l vanized or not, horse-shoe 
nails, a.nd all wrought-iron or steel 
and other nails, N .E.S., a.nd horse, 
mule and ox-shoes. ... . . . . . . ... 

Nai ls and spike•, cut, including rail-
w,ty spikes. . . . . . . . .... . .... . 

Nails, wire. . .. .. . . . .. . .. ... . .. 
Tacks, shoe, ~ oz. to 4 oz. to the 

thousand. . . . . . . .. . .. . .... .. .. . 

Carried forward . .. . ... . 

5 p. c ' . '. ' .. . . . . 
27~p.c .. .. ... . 

Lbs. 35 p. c. but not 
less than S15 per 
ton .......... . 

15 p . c .... " .... 

30 

~c. per lb .. .. . .. . 
le. '' ...... . . 

71 s 

Quantity. Va.lue. 

4!J4,525 

28,152 

1,149 
93,742 

4,317 

7 438 
3:271 

440,2!)8 

4,688 

l,2GO 
412,905 

1,072 

25,223 
3,4G6 

719,670 

17,907 

655,096 

755,168 
268,536 

s 41,990 

46,674 

3,385 
119,683 
31,221 

1,105 
10,598 

8,854 

90 

2,777 
26,456 
2,373 

62,102 
13,854 

37,240 

2,177 

20,015 

15,93~ 
9,008 

246 

I 

IRON. 

Imports. 
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TABLE 9b-Con. 
IRON. 

hcPom·s OF IRO!i AND STEEL Goons. 

Fiscal Year, 1896. Duty (1896). 

Brought forward ............ . 

Cut tacks, brads or sprigs, not ex-
ceeding lG oz. to the thousand. . . . M. l~c. per M ...... . 

Cut tacks, exceeding 16 oz. to the 
thousand . . . . . . . . . . . . . . . . . . . . . Lbs. l~c. per lb. . . . . 

\Vrought iron or steel nuts and 
washers, iron or steel rivets, bolts 
with or without threads, nuts and 
bolt blanks, T and strap hinges and 
hinge planks, N.E.S ... .. . .... . 

\Vrought-iron or steel nuts and 
washers, iron or steel rivets, bolts 
with or without threads, nut and 
bolt blanks, less than three-eighths 
of an inch in diameter. . . . . . . . . . . Lbs. 

Screws, iron and steel, commonly 
called "wood screws ":-

2 inches and over in length ..... . . . 

1 inch and less than 2 inches ..... . 

Less than 1 inch . . . . ... 
Tubing-

Boiler tubes of wrought iron or 
steel, including .corru!)ated tubes 
or flues for manna boilers ....... Feet. 

Lap-welded iron or steel tubing, 
threaded and cou pied or not, one 
and one-quarter to two inches in
clusive in diameter, for use exclu
sively in artesian wells, petroleum 
pipe lines, and petroleum refin6-
ries .. .... ......... - . . ...... . 

Tubes, not welded, not more than 
ll; inches in diameter, of rolled 
steel. ...... . ... . ...... . .... . . . 

Tubing, wrought-iron or steel, 
threaded. and. coupled or not, over " 
2 mches m diameter ...... . . ... . 

Other wrought-ii·on or steel tubes 
or pipes.. . . . . . . . . . . . . . Lbs. 

le. per lb. :tnd 20 
p. c .. .... . ... 

le. per lb. and 25 
p.c., but notle•s 
than 35 per cent. 

3c. per lb. but not 
less than 35 p.c. 

6c. per lb. but not 
less than 35 p. c. 

Sc. per lb. but not 
less than 35 p. c. 

7h. c ........ 

20 " .. . .. . . . . 

15 " 

15 " .... . . .. 

/ 0c. per lb. and 30 
per cent . . . ... 

I 

Quantity. Value. 

47,330 

21,285 

l,086,411 

105,204 

23,128 

43,866 

15,718 

2,072,303 

751,898 

857,433 

1,867,089 

7,632,761 

s 
455,780 

1,980 

1,421 

38,638 

7,685 

1,841 

4,570 

2,873 

127,432 

40,832 

97,285 

295,390 

17'!,450 Rolled iron tubes not welded, under 
l~-inch in diameter, angle iron 9 
and 10 gauge, not over 1~-inch 
wide, iron tubing lacquered or brass 
covered. not over l~ mch diameter, 
all of which are to be cut to lengths 
for the manufacture of bedsteads, 
and to be used for no othPr pur
pose, when imported for the manu
facturers of iron bedsteads, to be 
used for these purposes only, in 
their own factories. . ......... Cwt. Free. . . . . . . ... · 1 1, 724 3, 86!) 

Carried forward ...... . ...... . ............ . ..... . ...... . . 1,254,046 
"'--~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE 9b-Con. 

IRON. 

IMPORTS Oh' IRON AllD STEEL Goons. 

Fiscal Year, 1896. 

Brought forward ..... _ ... ... . 

C:ist-iron pipes of every description. Cwt. 

Fittings of wrought iron or steel pipe Lbs. 
Tools 11ncl implements-

Axes of 111! kinds, N.E .S .. ... ..... Doz. 
S11ws.. . .. . . . . . .. . . .. . . .. . . . . S 
C11rpenters', coopers', c11binetm11k

ers' and 111! other mech11nics' 
tools, N.E.S .. . . .. . . ... .. .. . . . 

Files 11nd rasps ... ..... .. _ . . . . . .. 
Picks, mattocks, grub hoes, 11dzes, 

hatchet.; and ey~s or poles for 
same ... ..... ..... . .... . 

Tools of 1111 descript ions, N.E.S .. . . . 
Track tools, wedges, crow-b11rs 11nd 

sledges.. . . . ............. . .. . 
Knife bl'1des, or knife blanks, in t he 

rough for use by electro-pl11ters .... 
;\Ian ufactures, 11rticles or wares not 

specially enumernted or provided 
for, composed wholly or in part of 
iron or steel, 11nd whether p11rtly or 
wholly manufactured. . . . . . . . . . .. 

Pen knives, jack knives and pocket 

Duty (1896). 

SlOperton but not 
less than 35 p. c. 

35 p.c ...... . . .... 

35 " .. . .. " . 
32~" 

35 " ..... ... . 
3.i " .. .. ~ ..... 

:35 " . .. ..... .. 
35 " 
30 " 
10 " 

Quantity. 

43,776 
1,343,337 

6,6-15 

........ 

.......... 

.......... 

. . . .. . .... 

knives of all kinds.. . . . . . . . ..... 
T11ble cutlery, N.KS .. . . . 

25 " 
32~ " ..... . . . . " : : : : . I 
25"" All other cutlery, N.E.S .. . ... .. .. . 

Muskets, rifles and other fire-arms .. 
Needles, sewing machine, and all 

other, N.O.P ........... . . . . . .. . 

" ...... ... · 1· ....... " 
20 . . ... .... " . .. . 

30 " ..... . . . . . . ... . . . .. . 
Needles, knitting . .. .. . . . ... . .... . . 
Surgical and dent11l instrmnents .. _ . 
l:ln.rdware, viz. : Builders', cabinet-

makers', upholsterers', h11rness ma
kers' n.nd sadcll~rs', including curry 

30 " .. . . . .. . . 
J5 " 

combs, c11rriage hard ware, &c .... _ 32~ " ... .. . .... . 
Scales, balances and weighing beams. " 30 " ...... . ... . 
Skates, of ,.u kinds. . . . . . . . . . . . . . . . Pairs . lOc. per pair and 

:JO p.c ... ...... . 
S toves ......... . ...... , . . . . . . . . . . ~ 2H p c . ... . 
Butts and hinges, N.E.S . . .. . . . . . . 32;" . . . . . 
C.\st iron vessels. phi.tes, stove J?lates 

and irons, sad irons, hatters' irons, 
tailors' irons.. . . . . . . . . . . . . . . .. . . 

Locks of all kinds . . . . . . . . . . . . . 
S<Lfes, and doors for safes and vaults . 
vVare-stamped t inware, japanned-

ware, galvanized iron ware, includ-

27" " 
32;\." 
30"" 

39,743 

ing signs made from these ma-
terials ......... .. .. ... ..... .. . . . 25 " ......... . ....... . 

\Vare, enamelled iron or steel ware, 
including signs and letters enamel-

73 s 

Value. 

s 
1,254,046 

47,407 
68,9-10 

31,820 
84,543 

220,745 
65,085 

6,043 
46,297 

3,684 

1,445 

696,662 

75,704 
77,079 

113,831 
117,275 

27,527 
4,415 

46,846 

291,8-11 
21,325 

14,539 
55,890 
10,023 

9,033 
57,351 

4,878 

27,622 

led on any metal and granite or 
agate ware .. . .. . ............. . 35 . .. . . .... . . 

1

.. .. .. . . · 1 bS,535 

Carri ed forward...... .. .. . ... .. . . . . .. .. . .. . . .. . . .. .. 3,569,931 

IRON. 

Impor ts. 
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TABLE 9b-Con. 

IROX. 

IMPORTS OF IRON AND STEEL GOODS. 

Fiscal Year, 189G. Duty (1896). 

--- --------------- ------
Brought forward ..... .. ... .. . 

Machines and machinery, &c. : 
Windmills ..... . .. ...... .... . .. . No. 
]fanning mills . . . . . . . . . . . . . . . . . " 

Portable machines : 
Horse· powers. . . . . . . . . . . . . ..... . 
Portable steam-engines. . ....... . 
Por~able saw-~ills and planing 

mills ........... . ....... . ... . 
Threshers and separators.. _ ..... . 
All other portable machines ...... . 
Parts of above articles. . . . . . . . . . . . S 
Sewing rnachints, or parts of ...... No. 
Machines, type-writing.. . . . . . . 

All other machinery composed wholly 
or in part of iron or steel, N.E.S.. S 

Agricultural implements, N. E. S., 
viz.: 

Binding attachments .. . .. _ No. 
Cultivators ..... ... .... . .. ...... . 
Drills, grain seed. . ......•...... 
Forks, pronged ..... ........ .... . 
Harrows ...................... . 
Harvesters, self-binding and with-

out binders ........... . , ...... . 
Hoes . ......... .. ... . .. ... ... . 
Horse rakes. . . . . . . . ............ . 
Knives, hay . ........ . ... . _ ...... . 
Lawn molvers.. . . . . . . . . . . . ... .. . 
Mowing machines ............. . . . 
Ploughs, sulky and walking . .. . . 
Rakes, N.E.S ................ . 
Reapers .. ..... . ... . .. . .... . ... . 
Scythes.... .. .. . .. .. . . Doz. 
Spades and shovels an<l spade :md 

shovel blanks, and iron or steel 
cut to shape for the same . . ... , 

Steel bowls, for cream separators. . S 
All other agricultural tools or im-

plements, N.E.S ..... . ... . .. . 
Axles, springs and parts thereof, axle 

bars and axle blanks of iron or 

271 p.c ... ...... 
35 " . . . . . . . . . . . 

30 " · ··· ····· ·· 
30 " ........ 

30 " ..... ... 
30 " · · · · - ..... 
30 " . . . . . . . . . . 
30 " .. . . .. .. 
30 " · · · · · · · ···· 
27~" 

2H" 

20 " .. .. . . , ... 
20 " ... .. ... . .. 
20 " ... . ... .. 
35 " .......... . 
20 " ....... ... 
20 " 
35 " . ' . . . . . . . . 
21) " . . . . . ' . . . . . 
35 " ..... .. . .. 
35 " 
20 " . . . . . . . . . . . 
20 " .... ...... . 
35 " .......... 
20 " · · ··· ····· · 
35 " . . . . . . . . . . . 

50c. per cloz. and 
25 p.c .. ... .... 

Free ..... .... ... 

35 p.c . . ..... .... . 

steel , N.E.S . . .. .. ...... ...... Lbs. le. per lb. and 20 
Axles, springs and parts thereof, axle p.c ..... ... . . . 

bars and axle blanks of iron or 
steel, for railway or tram-way 
vehicles .................... Cwt. S20pertonbutnot 

Engines, locomotives and parts there-
of, for rail ways . .. ............ _ 

Fire ...... .. ....... ...... . 
Qther, a;1d b.oilers, N.E.S ...... . 
l! ire extmgmshers. . . . .. . ....... . 

Carried forward ... ... . . 

s 
No. 

leos than 35 p.c. 

35 p.c .......... . 
35 " 
27~" ........ .. 
35 " ..... ... .. . 

Quantity. Value. 

446 
15 

1G 
58 

18 
91 

1,487 

4,283 
1,243 

64 
4,533 
1,6~8 

27,315 
22,685 

1,201 
4,055 

747 
24 

238 
2,172 
3,187 
5,7G5 

33 
5,772 

6,273 

283,700 

9,331 

10 

3,569,931 

19,135 
166 

1,017 
15,640 

2,137 
23,805 
53,955 
40,220 

113,901 
53,590 

1,092,504 

3,766 
21,371 
40,496 
6,408 

18,684 

131,080 
1,052 

13,583 
7 

977 
72,338 
51,443 

983 
2,330 

22,430 

24, 115 
3.3,50S 

35,135 

18,773 

19,448 

80,102 
17,003 
2G,293 
3,595 

----- ----
5,632,921 
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'fABLE 9b-Con. 

IRON. 

IMPOR'rS OF IRON AND STEEL Goons. 

Fiscal Y ear, 1896. Duty (1896). Quantity. Value. 

-------------------- ---- _____ , ______ , ____ _ 
Brought forward ... ... . .............. . ....... . 

Pumps, N.E.S.. .. .. . .. .. .. . . .. . 30 " .. ....... . 
Pumps, steam ...................... No. 30 " ........ , .. 213 
Mining and smelting machinery, 

which is at the time of its importa-
tion of a class or kind not manu-
factured in Canada. . . . . 8 Free .... . . . ... . ........ . . 

Anchors. . . . . . . . . . . . . . . . . . . . . ... Cwt. 
Iron or steel masts for ships, or parts 

" . . . . . . . . . . . . 2,163 

8 
5,632,921 

70,711 
39,237 

193,0()8 
7,875 

of.. ........... .. .. .......... .. 

Total. ....... . .. ....... .. . .. .... . . .. .. ::::::::: : ::: -. . -.. -. ~GO. j 5,943,9:~ 

TABLE 10. 

IRON. 

IMPORTS m' Pm IRON, IRON AND S1'EEL Gooos, &c., CALENDAR YEAH, 1896. 
RECAPITULATION m· TABLES 6, 7, 8, 9a AND 9b. 

Pig iron and iron kentledge.. . . . . . . . . . .......... . 
'' charcoal.. ... . .... . .. .............. . 

Scrap iron, cast .. . . ... .. . . . ......... . . .. ........... . . . 
" steel, wrought ... , . . ... . . . ...... . .. .. . . 

Ferro-manganese, &c ..... . ... . .......... . . .. . . .. . .. . 
Iron in slabs, blooms, puddled bars, &c ....... . 
Iron and steel goods, manufactured ... . . . ... . 

" highly manufactured* .. 

Total.. ...... .............. .. .... ... . 

Tons. 

36,131 
917 

93 
13,607 

652 
128,535 

V alue. 

s 
394,591 
11,726 

741 
157,996 
12,811 

110,757 
3,339,568 
5,943,912 

9,972,102 

*Machinery, &c., classed under iron and steel goods, in Customs report. 

IRON. 

Imports. 
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LEAD. LEAD. 

Production. The production of lead for 1896 was 24, 199, 977 lbs., and is greater 
than that of the previous year by 7,738,183 lbs., or 47 per cent. The 
above production was entirely from British Columbia, no lead being 
produced during the year either in Quebec or Ontario. 

Calendar Year. 

TABLE 1. 

LEAD. 

ANNUAL PRODUO'l'ION. 

Pounds. Price per 
Pound. Value. 

------- --------- ------

1887 ... - . . . . ... . 
1888 .. .... . 
1889 .. . ...... . 
1890 .. ... .. ... . 
1891.. ........ . . 
1892 ...... . .. . .. · 1 
1893 . . ......... . 

I 

1R94 .. . . .. . .. . .. · 1 
1895 ............ . 
1896 ....... . .. . . 

204,800 
674,500 
165,100 
105,000 
88,6(;5 

808,420 
2,135,023 
5,703,222 

16,4Ul,794 
2-1,199,977 

cts. 
4·50 
4 · ~2 
3·93 
4·48 
4·35 
4·09 
3 ·73 
3 29 
3·23 
2·93 

9,216 
29,813 

G,488 
4,704 
3,857 

33,064 
79,636 

:i.87,636 
531,7161 
721,159 
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The table of exports below gives tbe figures as per entries made at LEAD. 

the various ports by the shippers. They are of values only and it Exports. 

will be seen that they are much lower than those in Table 1, for the 
same periods. The reason for this is to bP. found in the different 
basis of valuation adopted. Table 1 gives, as in the rest of the Report, 
the full and final value of the lead in the ore, etc., shipped. In 
Table 2, the lead contents have been valued by the variou!'l shippers 
at their spot value. 

TABLE 2. 

LEAD. 

EXPORTS. 

Calendar Year. Vaine. 

1873 .. . . .. .. . .. .. .. . .. .. .. ... .. .. .. s 1,993 
1874. . .. . .. .. . .. .. . .. . .. .. .. . .. 127 
1875 .. .. .. . . .. ... . . .. .. .. ... . .. .. . .. .. . 7,510 
1876 . . . . . . . . . . . . . . . . 66 
1877 . . . . . . . . . . . . . . . . . . . . . . . . . . 720 
1878 .. ......... . .. .. ....... . .... ... . . ....... . .. . . 
187!l .. .. . . .. . . .. .. . .. .. . . .. .. .. .. . .. . 230 
1880 .............. .. . .. ...... .. ........... ...... .. 
1881. .. .. . ..... .......... .... . ... .... . ... .. 
1882. .. . . . .. .. .. . .. .. . .. .. . . 32 
1883.... . .. .. .. . .. . . ... .... ...... .... 5 
J884.... . .... . .. . .. ... ..... . . .... . ... .. .. 36 
1885...... . ... . .... . .. ... ..... ... . .. ........ . 
1886.... ........... . .. .. .. ........ .. 
1887.... . .............. . ... . ..... . 
1888 ............................. .. 
1889 .. .......... . ........... ..... .... .. 
1890 ...... . .... ........... .. . ......... . 
1891.. . . ... . .. .. ..... . ..... . . . ..... . 
1892 ..... ......... ... ...... . . .. .. 
J893 .... .. ............ .. . . ............. . 
189·1.... . . . . . . . . . .....•.. . .. . .. .. • . •. 
1895 .... ............. . ..... . ...... .... ... . 

{

Quebec . .. ......... .. ....... .. . .. . 
1896 On_t~rio ... .... ._ . . . . . . . . .. . .. .. . 

Br1t1sh Columbia... . . . . . .. ...... . 

Total, 1896. . . . . 

724 
18 

5,000 
2,50!) 
8.099 

144,509 
435,071 

1,854 
250 

459,991 

462,095 

.. 
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TABT,E 3. 
LEAD. 

IMPORTS OE' LEAD. 

OLD, SORAP AND PIG. BARS, BT,OCKS, 
SHEE'rs. 

TOTAL. 

Fiscal Year. 

Cwt. Value. Cwt. Value. Cwt. 

1--------- - -- - --------

I 1880 .. . ... .. . .. 30,298 
1881 ..... .. .. . .. 16,236 s 56,919 18,222 $70,744 34,458 
1882 . . . . . 36,655 120,870 10,540 35,728 47,195 
1883 ..... 48, 780 148,759 8,591 28,785 57,371 
1884 .... . .. . 39,409 103,413 !l,704 28,458 49,113 
1885 ... 36,106 87,038 9,362 24,396 45,468 
1886 ..... 39,945 110,947 9,793 28,948 49, 738 
1887 61,160 173,477 14,153 41,746 75,313 
1888 ..... .. .. . .. 68,678 196,845 14,957 45,900 83,635 
188}) ... 74,223 213,132 14,173 43,482 88,396 
1890 .... ... 101,197 283,096 19,083 5!J,484 120,280 
1891.. 86,382 243,033 15,646 48,220 102,028 
1892 . . 97,375 254,384 11,299 32,368 108,674 
1893 ........ - . 94,485 215,521 12,403 32,286 106,888 
1894 .. .. . . .. . . . 70,223 149,440 8,486 20,451 78,709 
1895 ...... . .. - . 67,261 139,2!)0 6,739 16,315 74,000 
1896 ...... *72,433 173,162 t8,575 23,169 81,008 

* Duty, 40c. per JOO lbs. t Duty, GOc. per 100 lbs. 
'rABLE 4. 

LEAD. 

h1PORTS oi' LEAD MANm'ACTOUEs. 

1880 
1881. 
1882 
1883 . 
1884 
1885 .. .. 
1886 . ..... . . . .. . . . 
1887 .. .. . 

Fiscal Year. 

1888 ... . ............... . · ·· · · ·•· ····•··•·····• ·· ······ ·I 
1889 ...... .. . . ... . . ... . . 
1890 ... . 
1891 .. .. 
1892 ... 
1893 ..... . 
1891. ... . .. .... .. . . .. 
1895 .. . ........ . 

Duty. 

{

Lead, Tea ... . .......... . .... . . . 
1896. " Pipe. · ··· · · · · · · · · · · · · · 

" Shot... . .... . . .. . . . .. . . 
" :Manufactures, N.E.S .... . 

Free .. .......... . . . .... . 
Iii-?; per,~b. and,?5 P;,c .. . 

30 p. c .... 

Total. . . . . ........ . 

Value. 

- --

8124,117 
127,663 
156,598 
177,544 
131,871 
111,434 
139,895 
215,223 
242,745 
256,614 
342,580 
291,253 
286,752 
247,807 
1G9,891 
155,605 
196,331 

Value. 

$15,400 
22,629 
17,282 
25,556 
31,361 
36,340 
33,078 
19,140 
18,816 
16,315 
25,GOO 
23,893 
22,636 
33,783 
2!J,361 
38,015 

s 1,790 
1,219 

39,769 

842,778 
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MANGANESE. 

Manganese has been found in Canada in the provinces of Nova 
Scotia, New Brunswick, Quebec, Ontario and in the North-west 
Territories. It is only, however, in Nova Scotia and New Brunswick 
that it has been profitably mined. The most important manganese ore 
is pyrolusite with which manganite is usually associated. Deposits of 
wad or bog manganese, an earthy hydrated oxide of manganese, also 
occur in many localities. 

Nov A SCOTIA. 

Considerable quantities of wad or bog manganese have been found 
in Nova Scotia, and many brown hrematites contain manganese, the 
peroxide in some running as high as 14 per cent. P yrolusite, however, 
is the only ore that has as yet paid for mining. The deposits of this 
mineral are very irregular. It occurs in small pockets and veins 
penetrating granite and also in the quartzites of the Lower Cambrian. 
The most extensive deposits, however, are found in the marine lime
stone of the Lower Carboniferous. 

The small amount of manganese produced in Nova Scotia during 
1896 was obtained mainly from Tennycape, in Rants county. Man
ganese ores were discovered in this locality about the year 1862, and 
have been worked with more or less regularity ever since. The 
ore is chiefly pyrolusite with some psilomelane and manganite, and 
yields from 88 to 95 per cent of available oxide. It has sometimes mn 
in value as high as $125 to the ton. The following analyties of 
manganese ores from the Tennycape district, are taken from the 
mineral resources of the United States, 1894 :-

Moisture .......... . .... ... ......... . 
\Yater of composition. 
Iron peroxide . ....... . 
Oxygen. . . . ............. . ...... . 
Baryta ............ . .......... . . . 
Insoluble matter .... . ... . .... . . . . 
Phosphoric acid . . .... . . . 
Manganese oxides ....... . . ..... · ......... .. · 1 . . 
Peroxide of manganese ... . 
Lime ....... . .. . .... . .. . , .. 

Douglas. I Oheverie. 

1'660 I 3'630 
•603 

I ... 7·035 
·724 

1·12s 

84'620 

2 ·05 

2·55 

1 J2 
2·so 
1 ·029 

90·]5 
Trace. 

1-------
Total. .. .. .. . .. .. .. .. .. .

1 

100 ·OOO 99 699 

MANGANESE. 

Nova Scotia. 

An:i.lyses. 
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i\faNGANESE. }fanganese has also been found in Nova Scotia m King's county 
near Cornwallis and Wolfeville, at Musquodoboit and at Ship Harbour. 
It i> found at many localities in Rants and Colchester counties, and 
occurs in workable quantities at Loch Lomond and Cheticamp in Cape 
Breton Island. A sample of ore from the Mira Hills, near Loch 
Lomond in Cape Breton county, gave on analysis 81·52 per cent 
manganese dioxide (G. S. C. Report, 1879-80, p. 17 4 ). Another 
analysis of ore from the same locality gave : 

Manganese dioxide. . . . . . . . . . 88 · 98 per cent. 
Ferric oxide. . . . . . . . . . . . . . . . . . . 0 · 21 '' 

In a letter received from .}fr. H. Fletcher he speaks of the man
ganese ore of Mr. E . T. Moseley's mine at Loch Lomond, C.B., as 
follows:-" The quality is good though it is not crystallized or fibrous 
like that of Tennycape. The quantity is, from its mode of occurrence, 
uncertain, so that its being profitably worked might depend, as at 
Tennycape, on the extraordinary purity of the ore. At the latter 
mines, I understand, the ore cannot be mined at a profit unless it can 
be sold for about a hundred dollars a ton and one year it brought 
$140. The cost of mining will depend on the quantity. There is 
every facility for tramming and shipping." 

New Bruns- NEW BRUNSWICK. 
wick. 

Analyses. 

Manganese is found in the southern part of New Brunswick, 
underlying the Carboniferous Limestone. The most important 
deposit known in this province was discovered in 1862, at Markham
ville, near the town of Sussex, King's county. The ore, which is 
a very pure pyrolusite, occurs in beds and pockets, as much as 4,000 
tons having been produced from one pocket. The following analyses 
of high-class Manganese ores from Markhamville are taken from the 
Mineral Resources of the United States, 1894. 

Manganese peroxide ...... 
1 Silica ............. . .. ... . 

Iron ... . ..... . ....... . 

No. 1. 

Per cent. 

98'70 
·55 
·75 

Iron peroxiJe . . . . . ..... . ... . 
Baryta and Silica . . . . . . . Trace. 
\Vater ..... . ................ . 
Loss .. . ...... . . . .................. . 

Total. .... . .... . 100 ·00 

No. 2. 

Per cent. 

97 ·25 

•85 
·95 

Trace. 
·95 

ioo·oo 

No. 3. 

Per cent. 

96 62 

•78 
'85 

Trace. 
1'75 

100·00 
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A small amount of work has been don e at Jordon Mountain near M ANG,;NESE. 

Sussex and at Quaco H ead opposite St. Martins on the Bay of Fundy. 
Considerable quantities of ore have been obtained from Shepody 
Mountain in Albert county. The only locality known in New Bruns
wick where manganese is found outside of the Carboniferous formation 
is at Gowland mountain. 

OTHER PROVINCES. 

Manganese occurs, principally as wad, along with many of the bog 
iron ores and ochres in the province of Quebec, and small amounts 
have been mined from time to time, but the deposits are of com
paratively little importance. At Sutton, Brome county, manganese 
is found in dolomite in the form of a carbonate. 

Wad has been noted in Ontario in the township of Madoc, and 
manganite at Bachewaning Bay, on Lake Superior. 

Further details regarding manganese in Canada will be found in the 
Report of this Section for 1890. (Annual Report, Geol. Surv. Can., 
N.S., Vol. V., pp. 92 s to 101 s.) 

The statistics of the production, etc., are given in Tables 1, 2 and 3 
following. 

From a study of Tables 1, 2, it will be evident that the industry has 
been very irregular, with a decided falling off, during the last six 
years. 

There has been a general tendency, however, toward an increased 
home consumption, as shown by the imports given in Table 3. 

6 

TABLE 1. 

MANGANESE. 

ANNUAL PRODUC'J'ION. 

188G ........ .. ..... . 
1887 ... ...... . 
1888 ... ...... ... . . 
1889 . ... ........... . 
lS!JO. 
1891 
1892 .... .. ... . . . . . . 
1893 . . 
1894 .. 
1895 . . . . 
189G*. 

*Exports. 

1,789 
1,245 
1,801 
1,455 
1,328 

255 
11 5 
213 
74 

125 
123~ 

$41,499 
43,658 
47,944 
32,737 
32,550 
6,694 

10,250 
14,578 
4,180 
8,464 
3,975 

Production. 



MANGANESE. 

Exports. 

Imports. 
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TABLE 2. 

MANGANESE. 

EXPOR1'S OF MANGANESE ORE. 

~OVA SCOTIA. NEW BRUNSWICK. TOTAT,, 

CALENDAR 
YEAR. -----------------------

Tons. Value. Tons . Value. Tons. Value. 

------ ·-----------------
I 

1873 ........... 1,031 $20,192 1,031 $20,192 
1874. .. . .. .. 6 $ 12 77G 16,961 782 16,973 
1875. ..... . ... . 200 194 5,314 203 5,514 
1876 ..... 21 723 391 7,316 412 8,039 
1877 . . .... . .... 106 3,699 785 12,210 Slll 15,909 
1878 ...... ..... 106 4,889 520 5,D'i'l 626 10,860 
1879 .. . .. ..... 154 7,420 1,732 20,016 1,886 27,436 
1880 . .......... 79 3,090 2,100 31,707 2,179 34,797 
1881 ..... 200 18,022 1,504 22,532 1,704 40,554 
1882. 123 11,520 771 14,227 894 25,747 
1883 ....... ... 313 8,635 1,013 16,708 1,326 25,313 
1884 ..... 134 1,054 469 9,035 603 20,089 
1885 ..... . 77 5,054 1,607 29,595 1,684 34,649 
1886 ..... . ..... (a) 441 854 1,377 27,484 (a)J,818 58,338 
1887 ... 578 14,240 837 20,562 1,415 34,802 
1888 . ... ....... 87 5.75() 1,094 16,073 1,181 21,832 

11889 ..... . .... 5!) I 3,024 1,377 26,326 1,436 29,350 
1890 .......... 177 2,5831 1,729 34,248 1,906 36,831 
1891. ......... 

22 1 
563 233 6,131 255 6,694 

1892. 84 6,180 59 2,025 . 143 8,205 
1893. . . . . . . . . . . 123 12,409 10 112 133 12,521 
1894. 11 I 720 I 451 2,400 

"61 
3,120 . . . . . . . . . . I 

I% ...... . .. ·3 · 1 
108~ 1895. .......... 108 6,348 6,351 

1896 . ... . .... 123~ 1 3,975 ... 123~ 3,975 

(a) 250 tons from Cornwallis should more correctly be classed under the heading
of mineral pigments. 

TABLE 3. 

MANGANESE. 

IMPORTS : OXIDE 01' MANGANESE. 

1884...... ... .... .. .. .. . I 
1885 ........ .. .............. . .. 
1886 ....................... . 

mL::.::::~:::::::::::::::. 1 
1889 ....... .... ............ ·1 
1890 ..... . ........ . ......... . 
1891 .............. ... .... .. . 
1892 .... ..... ................. . 
1893 ..................... .. 
1894 ... . ........ . .......... .. 
1895 ............. . ... .. 
1896. . .... ... rluty free 

3,989 
36,778 
44,967 
59,655 
65,014 
52,241 
67,452 
92,087 
76,097 
94,116 

101,863 
64,151 

108,590 

$ 258 
1,794 
1,753 
2,933 
3,022 
2,182 
3,192 
3,743 
3,530 
X,696 
4,522 
2,781 
4,075 
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.:\iERCURY. MERCURY. 

The only deposits of mercury ore worked in Can'ada are in the vicin- Occurrences. 

ity of Kamloops Lake, B.O. The deposit at t.his locality has already 
been described in the Report of this Section for 1892. Dr. G. M. 
Dawson, who visited it in 189±, gives further particulars as follows 
(Annual Report, Geol. Surv., Can., N.S., Vol. VII., p. 340n.) :-"What 
may prove to be an important deposit of cinnabar has lately been found 
in the vicinity of Copper Creek, Kam loops Lake, and several contiguous 
claims have been taken up on this, on the west side of the valley of the 
creek, near its mouth. The claims, have, I believe, been combined in 
a single property, but the best looking <leposit of ore occurs on the 
Rosebush claim, where a si:iaft; about fifty feet deep, connecting below 
with a drift more than tifty feet long, had been opened. The height 
of this place is about 450 feet above the lake. Other small openings 
have been made in the same vicinity, as well as a second shaft, thirty-
five feet deep, on the Yellow Jacket claim, about a quarter of a mile 
northward of the Rosebush. 

"The cinnabar occurs in irregular, sp1ury veins, consisting chiefly 
of calcite and quartz, with some dolomite, traversing zones of a gray 
felspathic and dolomitic rock, which readily weathers to a yellowish 
colour. Both these zones and the contained veins, as a rule, run 
nearly magnetic north-and-south through the main rock of the hills, 
which is a dark greenish-black, Tertiary eruptive, containing pyroxene 
and olivine ... .. ... but much decomposed. A considerable quan-
tity of rich ore has been taken from the wider portions of 
the main vein opened on the Rosebush. Although the slopes of the 
hills are abrupt, they are almost everywhere covered with drift 
deposits, and much more work is necessary in order that the true 
value of the deposit may be ascertained. Exploratory trenching in an 
east and west direction would be the most economical method in the 
first instance. A little antimony sulphide (stibnite) is observable 
in some parts of the ore. 

"Another claim, upon which very little work has been doD.e, is the 
Last Chance, No. 2, situated on the east side of Copper Creek, near 
the junction of the Tertiary volcanic rocks with a small area of decom
posed granite. Small quantities of cinnabar are found here, and some 
narrow seams of molybdenite also occur. In the adjacent granitic 
mass, minute bright red specks of cinnabar may also be detected, and 

6! 
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it would appear that the extensive decomposition of the basic volcanic 
rocks of this region, by heated waters or steam, has led to the diffusion 
of a certain quantity of cinnabar through some parts of both classes 
of rocks, and to its concentration in some of the veins. 

" Decomposition of a similar character has affected the rocks seen 
on the opposite side of Kamloops Lake, along the rail way, to the 
east of the mouth of Cherry Bluff Creek. No cinnabar has been ob
served here, but di<;tinct traces of cinnabar are found in seams cutting 
some of the rocks at Six-mile Point, also on the south shore, but 
further to the west. 

"I have also been informed that grains of cinnabar have been 
observed in washing for gold on Criss Creek, to the north. 

"These occurrences, taken together, indicate that search for cinna
bar may be made with some prospect of success, over a considerable 
area, in this vicinity." 

Since the above was written it was reported that cinnabar had 
also lately been found in rocks about four miles further up the Copper 
Creek valley on its west side. 

The Rosebush, Yellow J ack<:it, Blue Bird and Lake View claims 
were sold in the summer of 1895 to the Cinnabar Mining Company '.:if 
British Columbia. 

During August, 1895, a discovery of cinnabar was made on Hardie 
Mountain, about three miles north of the Cinnabar Mining Company's 
property. Another discovery of this mineral was reported in the 
autumn of 1896 in the vicinity of the Nanaimo lakes. 

Other localities from which specimens of cinnabar have been ob
tained are as follows :-Ebenezer .Mine, Hector, Kicking Horse Pass, 
two and a half miles east of Golden ; north side of Homathco River; 
eastern entrance of Seshart Channel, Barclay Sound, Vancouver 
!&land ; Timothy claim, west side of Read Island, north-east coast of 
Vancouver Island. All the above arn in British Columbia. 

Tables 1 and 2 following give the production and imports of mer
cury. From the former it is evident that but little has been done to 
develop our own deposits, whilst a study of the latter shows that there 
is a steadily growing demand in Canada. With the growth of the min
ing industry in the country there should continue to be an increase 
in the demand for use in the milling of certain classes of ores of the 
precious metals. 
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TABLE 1. 

MEHCUllY. 

PuonucnoN. 

Calendar Y e:tr. Flask · Price 
(7G~ lb;.) per flask. Value. 

------·-------!-----!------ -----

1895... .. .. - .......... .. 71 S3300 
1896 .. - - .. 58 33 4-1 

TABLE 2. 

YiERCUHY. 

IMPOm'S. 

Fiscal Year. 

1882. - .. .. 
1883 ............... . 
1884 .. - . ... ... - - .. .. 
1885_ 
1886_ ........ - - .. . 
1887 . ......... . .... j 
1888. - - - - - .. - - - - .. -
1889.... . ........ . 
18~0- _, - - - - .. . 
1891-. - - -
1892. ... ,, ___ ,, __ 
1893 .. - ...... . ...... . 
1894 ...... . ....... .. 
1895 - - - - .. . . . - . -1 
1896 . . . . _Duty free 

Pounds. 

2,443 
7,410 
5,848 

14,490 
l :~,31G 
18,409 
27,951 
:22,!131 
15,912 
29,775 
30,936 
50,711 
36,914 
G3,732 
77,869 

MICA. 

Value. 

s 965 
2,!191 
2,4-H 
4,781 
7,142 

10,618 
14,!J43 
11,844 

7,677 
20,223 
15,038 
22,()!)8 
14,483 
25,703 
32,343 

2,343 
1,940 

85 s 

The three principal varieties of mica th11t n,re of economic importance 
are muscoviLe, the potash mica, phlogopite, the magnesia mica, 
and biotite, the magnesia-iron mica. The biot.iLe, however, is found 
to be less suitable to electrical construction tha.n inuscovite and 
phlogopite. 

The value of mica varies greatly with the colour, transparency, 
cleavability, toughness, and size when cut-. A clear mica, roughly 
split and untrimmed, that will cut :3 i n. by 4 in., will be ·worth at the 
mine about six cents per pound, while the same mica if cutting 5 in. 
by 7 in. will be worth sixty cents per pound. By trimming the edges 
this latter increases in value to $1 or $1.50 per pound of finished pro
duct. These were approximately the prices that ruled during 1895 in 
the Canadian market. 

MERCURY. 

Production. 

Imports. 

l\I!CA. 
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Mica is used principally as an electrical insulator. For this purpose 
there is a constant demand for the best varieties, as no other material 
has yet been found that will satisfactorily take its place. For somfl 
electrical purposes, however, micanite is now employed. This is a 
sheet mica which is built up from small pieces of mica that would other
wise be discarded as refuse. It can be moulded, and can be made of any 
size and thickness. There are many other uses to which mica is put, 
such as the manufacture of stove windows, lamp chimneys, fire screens, 
spectacles for metal workers, and as a lubricant and ingredient of 
paints and fire-proof cements. For some of these purposes the inferior 
grades of mica can often be employed. 

Mica was produced in 1896 in the following townships in Ontario:
Levant, South Canonto, Loughboro', in Frontenac county ; Burgess, 
in Lanark county; Cardiff, in Haliburton county ; and in Quebec in 
Templeton and Hull, Ottawa county. 1\Iost of the mica from these 
localities was the phlogopite or amber variety. Deposits of muscovite 
a re found on the north shore of the St. Lawrence east of the Saguenay 
river, but. very little work ttppears to have been done here during the 
year. Muscovite was formerly mined in Ottawa county in the town
ships of Villeneuve and Aylwin, and it has been found in Ontario in 
Miller township, ~'rontenac county. 

The only available data regarding production, etc., are to be found 
in Tables 1 and 2 below. It is found very difficult to get complete and 
accurate figures of production, and those given represent the exports 
plus the known consumption in the country. It. is believed, however, 
that the exports are very much undervalued, and in fact some of those 
conversant with the industry claim that the value of the mica marketed 
from Canadian mines is nearer duuble what is reported below. As no 
actual proof of this is avltilable it is considered better to let the figures 
stand. 

TABT.E 1. 
MICA. 

ANNUAL l'RODUCTION . 

Calendar Year. 

t---------
188G . .... . 
1887 .. 
1888 .. . 
188D .............. . 
1890... . ............ . 
1891. ...... .. . .. 
18!12 .. 
18!!3 ...... .. . . ....... . ... . 
18!)4.. . .. . . .. .• . . . 
18% ... . .... .. ....... . ... . 
18D6 .......... . . . 

Value. 

s 29,008 
29,816 
30,207 
28,718 
68,074 
71,510 

104,745 
75,719 
45,581 
65,000 
G0,000 
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TABLE 2. 

MICA. 

ExPom·s. 

Calendar Year. I Value. 

1ss7. -. -. -.. -. . - .. -. -. ~~~1-s-· 3,480 
1888. . . . . • . . . . . . 23, 563 
1889.. . . . . ... . . ....... I 30,597 
1890. . . . . . . . . . . . . . . . . . . . . . 22, 468 
1801...... . . . . . . . . . . . . . . . 37,590 
1892. . . . . . . . . . . . . . . . . . . . . . 86, 562 
1893. .. . .... 10,081 ·1 

18()4. . . . . . . . . . . . . . . . . . . . . . 38, ll71 
1895.. . . . . . 48,525 
1896. . . . . . 47, 15(; 

~TINER.AL PIG::VlENTS. 

87 s 

MICA . 

Exports. 

MINERAL 
PrG~rENTS. 

Ochres.-The production of ochres during the year 1896 was 2,362 Production 

ton~, valued at $16, 045, which was an increase of 1,023 tons in quantity, of ochres. 

and $1,445 in value over the production of 1895. 

TABLE 1. 

l'>IrxEHAL Prn~rnx•rs. 

ANNUAL P11onuc1·roN 01" OCHRES. 

Calendar Year. Tons. Value. 

- - ---- --·--

I 1886. 350 s 2,350 
1887. . . . . . . I 485 3,733 
1888. :::::: ::: . . ··1 397 7,900 
1889. . . . . . . . . ' . . . . 7ll± I 15,280 
1890. ... . ··· · ····· · · · 275 5,125 
1891. . .. ...... . ...... 900 17,750 
1892. 390 5,800 
18~13. .. .. . . . . . . . . . . 1,070 17,710 
1894 .. Gll 8,690 

I 

18()5 ... . 1,33!) 14,600 
1896. 2,362 16,0±5 



MINEBAL 
PIGMENTS. 

Impor ts of 
Ochres. 

Production of 
Bary ta. 

88 s GEOLOGICAL SURVEY OF C.\NADA. 

TABLE 2. 

MrNEBAL PIGMEN'l'S. 

lillPOBTS 0F OCHRES. 

Fiscal Year. 

1880 ..... ' ... ' ............... . 
1881...... . ......... . ... ..... .... . . . . . ' . .. . - ... . . 
1882......... . . . . . . . . . . . ' .......... • ...... . ...... 
181'3. - . . . . .. ..... ... . . ...... . ... . . . .. . . . 
1884. '' ... ' . ''.'' . ... ' ................. . ....•...•. . .. 
1885. . . . . . . . ....... ... . . . ...... . ...... . ...... . .. . 
1886.. . . . ... . . . .. . ' ..... . .... . ............... - .. 
1887 ...... . . .. . ...... . 
1888 ...... ' ..... . . . . . ........... . ........ .. . . .. . 
1889 . ..... . .. ...... .. ' ' ... .. .... . ...... . .. . . . .. . . 
1890. . ... . . . . . . . . . . . . . . . . . . .... . ............ . 
1891. . . . ............... . ... ...... . ............... . 
1892 ... ' ....... . .......... . . ....... .. ...... . ....... . 
1893 .. . . . ...................... . ... . .. .. . . . . .... . . . 
1894..... . - .. ... .. . .. - ... . . ...... . ...... . . . . 
1895.... . . . . . . . . . .. .. ....... . ...... . . . . . .. . ... . 

Duty. 

1896 siennas . . . .... ." . . ... ........... . 20 p. c. 
{

·ochres 11nd ochrey earths and mw 

· Oxides, dry fillers, fire-proofs, umbers 
and burnt siennas, N.E.S ......... 25 " . 

Pounds. 

571,454 
677,115 
731,526 
898,376 
533,416 

1,119,177 
1,100,243 
1,460,128 
1,725,460 
1,3-!2,783 
1,394,811 
1,528,696 
1,708,645 
1,968,645 
1,358,326 

793,258 

350,045 

809,449 

Value. 

s 6,544 
8,972 
8,202 

10,375 
6,393 

12,782 
12,267 
17,067 
17,664 
12,994 
14,066 
20,550 
22,908 
23,134 
18,951 
12,048 

$ 2,995 

13,959 
----1-----1 

Total, 1896. . . . . . . . . . . . . . 1,159,494 816,954 

Baryta.-Tbe production of baryta in Canada of late years has been 
of a very intermittent character. The small production reported for 
1896, viz., 145 tons was only 13 per cent of the production of 1894, 
while no production whatever was reported for 1895. 

TABLE 3. 

MINERAL PIGillEN'l'S. 

ANNUAL PRODUC'l'ION 01'' BAllY'rA. 

Calendar Year. Tons. I Value. 

I 
1885.-.-.---=~~ --300 Is 1,500 

1886 ..... . ... ' 3,864 19,270 
1887. . . . . 400 2, 400 
1888... . . . . . . . . . . . . . . 1,100 3,850 
1889 .... . 
1890 ...... . 
1891. . 
1892. 
1893. 
1894 ..... 
1895. 
189G. 

1,842 7,543 

315 1,260 

1,081 2,830 

145 715 
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TABLE 4. 

l\IINEUAL PIG:UEN'l'S. 

hrPOHTS m· BAHY'rA. 

J!'iscal Year. Cwt. 

1880. . . . . . . . . . . . . . . . . . 2,230 I 
1881. . . . . . . . . 3, 140 I 
m~: .. : : : : : : .. : : : : : . : : : : I. . . . . 491 
1884 .... . ... . ....... . . 
1885 .......... . . . .... . 
1886 ........... . ..... . 
1887 ... .. .. ... .....•.... 
1888 ...... .. ... ....... . 
1889 ......... .. ........ . 
1890 ................ . .. . 

TABLE 5. 

7 

:179 
236 

1,332 
1,322 

Value. 

81,525 
1,011 

303 
185 
229 
14 
62 

676 
214 
987 
978 

89 s 

l\IINERAL 
.PIGMENTS. 

Tmports of 
Baryta. 

l\IINEUA L PIG ~lllN'l'S. 

l\IrsCELLAl'Eous I:uPonTs, FISCAL YEAR, 189G. Miscellaneono 
-------------------------,-------,------, Imports. 

I Duty. 

Paint, ground or mixed in, or with either 
japan, varn ish, lacquers, liquid dryers, 
collodion, oil finish or oil vamish. . Lbs. 25 p. c. 

Paints and c:olonrs, and rough stuff and 
fillers, N.E.S..................... . . . . " 25 " 

Paris green, dl'y... . . . . . . . . . . . . . . . . . . . . . 10 " 

Quantity. 

rn, 781 

3ll,786 
351,934 

Value. 

s 3,062 

2,882 
34,814 

Paints and coloul'S ground in spirits, and 
all spirit varnishts and b cquers ... . ..... Galls. Sl.12~ per 

I gall. 
2,220 787 

15 p. c.. 118,925 1,878 

Free . . ... I 43,860 9,311 

Putty .. .... . .. .. . .. . .......... .. .. . .. Lbs. 
Colours, metallic, viz. : Oxide• of cobalt, 

tin and copper, N.E.S . ..... . 1--- s54,m 

I 

Litharge.-Lithnrge or oxid e of lead (Pb 0) has not as yet been Litharge. 

m::inufa.ctured in Canada. The following table gives the figures for 
imports of this material, showing a slight falling off for the year 1896. 
One third of the total amount brought into the country was absorbed 
by the Canadian oil refineries being used in the refining of crude 
petroleum. 
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TABLE 6. 

M!NEl\AT, PIGMENTS. 

I•rPou~·s 0}' LITHARGK 

Fiscal Year. Cwt. 

1880.' ' .. ' ...... 3,041 
1881. 6,126 
1882. 4,900 
1883 ..... . . , , 1,532 
1884 ....... . ...... . .. 5,235 
1885. . .... . . ... . .. 4,!l90 
1886.'. ' .. ······. . .... 4,928 
1887' .. ... . ........ 6,3>17 
1888. 7,010 
1889 .. .. .. . ... . . ... .... 8,089 
1890 . .. ...... .. . . ... ... .. 9,4' 3 
1891. ······ ···· 7,979 
1892.' 10,384 
1893. 7,685 

1 1soi . . 38,547 
18!l5. ll,!l35 
1SP6 .. ... . ... Dnty free . 10.710 

MINERAL WATERS. 

Value. 

SH,334 
22,129 
16,651 

6,173 
18,132 
16,15G 
16,003 
21,865 
23,808 
31,082 
31,401 
27,613 
34,343 
24,401 
28,685 
32,953 
32,817 

The produi;tion of mineral waters in Canada for 1896 shows a 
decrease when compared with that of 1895, while the imports show an 
increase. 

The production reported for the year was from the provinces of 
New Brunswick, Quebec and Ontario. 

The following is a list of producers from whom production returns 
were received for 1896 :-

Province. \NameofCompany. ~V~t~i~f I N~~~S~~;;t~~.~~er l Postal Address . . 

New Br~~swick \ Havelo~k Mineral Havel;~]~~ C. H. K~~ Petikodi~-;;:--
. Springs Co. 

Quebec . . . . . . . St. Leun Mineral St. Leo11.. St. Leon Mineral lToronto. 
Springs Co. I Sprmgs Co. 

" . . . . . . Richelieu. J. H. M. Hnrt. Mont1eal. 
" . . . . Rndnor \Vate1· Co Radno1 .. Rad nor WaterCo. I " 

Ontario .... Grand Hotel Co . Caledoni>tn King Arnoldi. . Ottawa. 
" Borthwick. Wm. Borthwick. " 

. Georgian .. \V. K. Kains .. .. Treiidwell. 
Eastman's. J. Boyd & Sons . . Eastman's Springs 

. . . . Anr.aster . . R. A. Smith . .. . . Ancaster . 
. Endo Min er a l Endo . ..... L. Forrest...... Toronto. 

Water Co . 
. . . . . . . . Winchester W. J. Anderson, Smith's Falls. 

M.D. -· I 
.. . ... . W ensley·s . Mrs. K \Vensley. Camperdown. 
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TABLE 1. 

MINERAL ' VA1'El1S. 

ANNUAI, PnooucTIOK. 

Calendar Year. 

1888 . . . . ........ . ... . 
1889 ........ . ..... .. . 
1890 ............... . 
1891. .. . .......... . 
1892 . . . . . . ...... ... . . 
1893 .. . ............. . 
1894 ... . ............ . 
1895 
1896 ................ . 

Uallons . 

124,8()0 
424,600 
561,165 
427,485 
640 380 
725:096 
767,4GO 
739,382 
70G,372 

'l'ABLE 2. 

r.I1NE!1AL 'VATEUS. 

Ill PORTS. 

Fiscal Year. 

1880..... . . . . . . . . . • . . . . . . . . . . . . . .... . ........ . 
1881..... .. . . . . .. ... ... . 

Vaine. 

s 11,456 
37,360 
66,031 
54,268 
75,348 

108,347 
110,040 
126,048 
111,736 

1882............. . . . ........ . . . . . . . . . . . . . . . . ...... . . 
1883 . . . . . ..... ..... . .... .. . . .. . . .. ............ . 
188-1.. . ... . ..... ······ · · · ...... . ......... .. ......... .. ... . 
1885 .... • ...... . 
1886.. .. . . . . . .. . .. . ... .. . .. . ............................. . 
1887..... . ..... . ........ . .... . . .. .. . ..... ... ....... . 
1888... .. . ... .. . .. . ... . . . . . . . . . ........ . 
1889 ... ........... . . . ...... . . . .. . .. .. ... .. ... . . . .. .. . .. . 
1890 . ... . ... . ......... .... . . ... . . . ... .. .... . .. ........... .. 
1891. ..... . . . . . . . . . . . . . . . . . . . . . .. . ........ . .. . . 
1892..... .. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ..... . .. . 
1893 . ..................... . .. . .. . . ... . .. . ... . ....... . ....... . .. . 
1894 .................. . ....... . ...... .. ....•.. .. . . . .. . .. . ... . .. . 
1895...... . . . ... . ....... . . . .. . . . .. ...... .... . .. . . .. . . 

l896. {Mineral watns, natural, not i1~ ~ottles. 
Mmeral and aerated waters, N . E. S ..... 

Duty. 

Free ... 
20 p. c .. 

91 s 

Value. 

S15,721 
17,913 
27,909 
28.130 
27,879 
32,674 
22,142 
33,314 
38,046 
30,343 
40,802 
41,797 
55,763 
57,953 
49,546 
48,613 

s 1,306 
54,558 

l--s55,864 

r.irnEUAL 
\VA'l'ERS. 

Production. 

Imports. 
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MISCELLANEOUS. 

Antimony.-The most important locality in which antimony has 
been produced in Canada was at West Gore, Rawdon, Rants county, 
N.S. In 1887 the industry had assumed considerable proportions, but 
since that time it has gradually fallen off, and there has been no 
production since 1891. The production since 1887 is as follows, and 
is the result of operations in the province of Nova Scotia :-

TABLE 1. 

MISCELLANEOUS. 

ANNUAL PRODUCTION OF ANTHJONY. 

Calendar Year. 

1886 ........... " 
1887 
1888 
1889 .......... . .... .. 
1890 ............... .. 
1891 ........ . 

Tons. 

6G5 
584 
345 
55 
26..\ 
10-

TABT-E 2. 

Calendar 
Year. 

1880 ..... . . . . 
1881. ........ 
1882 . .. ...... 
1883 .. ... " .. 
1884 . 
1885 ......... 

MISCELLANEOUS. 

EXPOR'L'S OF ANTD!ONY ORES. 

Tons. Value. I 

40 s 1,9~8 
34 3,308 

323 11,673 

165 1 4,200 I 
4i:<3 17,875 
758 3G,250 

Calendar 
Year. 

1886 ........ . 
1887. 
1888 ......... 
1889. " .. " .. 
1890. 
lS!ll* ... 

*No exports since l SO l. 

Value. 

S31,4!l0 
10,860 

3,G96 
1,100 

G25 
GO 

Tuns. 

665 
22U 

352~1 30 
38 
3~1 

Value. 

831,490 
9,720 
6,894 

6!15 
1,000 

60 
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TABLE 3 

i\I fSCELLA XEOUS. 

IMPORTS m' ANTDIONY. 

Fiscal Year. Pounds. Value. 

---------·-------- ---- ----

1880 ... 
1881 
1882 
1883. 
1884 . ... ... . ..... . 
188.i .. . ..... . 

i:~.:.. . . .. . . . .. . . . . . . . . : : : : ·:::·I 
1888 ............ .. . ...... .. 
1889 . . . . . . . . .. " ..... " " .. ..... . 
1890 .. . 
18!11 ................ . 
1892 .......... . . .. ....... . . ... " 
18()3" .. " . . ...... " . . . . " . . . " . 
180-1 .. .................... .. 
1895.. " . . " .. " . " " " 

*1896.. . . . . . ... . ...... . . Duty feee 

-1:!,247 

183,5!17 
105,:l4G 
445,600 
82,,·12 
8fl,787 
87, 827 

120,12.) 
119,03-1 
117,0G6 
11-1,08-1 
lS0,308 
181,823 
139,571 

79,707 
163,20!) 

s 5,!103 
'i, OGO 

15,0-14 
10,355 
15,564 

8,182 
6,951 
7,122 

12,242 1 
ll,20G 
17,439 
17,483 
17,GSO 
14,771 
12,249 

G,131 
9,557 

* Antimony, not ground, pulverized or otherwise manufactured, 
and <111 t imony salts. 

93 s 

Arsenic.-There was no production of white arsenic m Canada 
during 1896. The following table gives the production in former 
years:-

T ABLE 4. 

lYlTSCELLANEOUS. 

ANXUAL PnooucTION rw ARSENIC. 

Oalend11r Y e:ar. Tons. V alue. 

------------____ , ____ , 
1885 .......... . .... " . . . 440 Sl7,600 
1886 . . ......... .... .. ..... . 120 5,4GO 
1887. . . . . . . . .. .. . . . 30 1,200 
1888. . " .... .. 
1889 .. " . .. . . . . " .. " ... . . . . 

30 1~00 
Nil. il. 

1890 ..... .. . . " " ......... . 25 1,500 

~i~t:: ·: :: : : :: ::: -::::::::::::I 20 1,000 
Xil. N il. 

" " 

~!~t .. :: :::: -. :: . : ::: :: ::::::: I 
7 420 

Nil. Kil. 
" " 

MISCE!.
LAXEOUS. 

Imports of 
Antimony. 

Productirm of 
Arsenic. 
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TABLE 5. 

ThfISCELLANEOGS. 

IMPORTS Ol'' AUSENIC. 

Fiscal Year. Pounds. Value. 

1880 . . . . . . . . . . . . . . . . . . . . . . . . . . . 18, l!l7 
1881. . . . . . . . . . . . . . . . . . . . . . . . . . . 31,417 
1882 . . . . . . . . . . . . . . . . . . . . . . . . . . 138, 920 
1883. . . . . . . . . . . . . 51, 953 
1884. . .. . . . . . . . . l!l, 337 
1885. .. .. . .. . ............ . . . . . 49,080 
188G... . . ll0,181 
1887 . . . . . . . . . . . . . . . . . . . . . . . . . . . 32, 43G 
1888 . . . . . . . . . . . . . . . . . . . . . 27,510 
1889. . . . . . . . . . 69, 269 
1890. . . . . . . . . . . . . . . . . . . . . . . 138, 509 
1891 . . . . 115,248 
1892 . . . . . . . . . . . . . . . . . . . 302, 958 
1893 . . . . 447,079 
1894. . . . . . . . . . . • . . . . . . 292, 505 
18!13 . . . .. . ....... . ..... 1,115,697 

, 189) . . . . ..... Duty Freel GG4,854 

s 576 
1,070 
3,962 
1,812 

773 
1,566 

961 
1,116 
1,016 
2,434 
4,474 
4,027 
9,365 

12,907 
10,018 
:n,932 
27,523 

Felspar.--The amount of exports of felspar has been taken to re
present the production for 1896, as the direct returns received were 
known to be incomplete. 

TABLE 6. 

MrscELLAK~;ous. 

Pnom;m'JON OP FELSPAU. 

I 
Calendar Year. Tons. Value. 

I rnii~-------- .~.-.-.-.-.. ---~gg - s~;~~g 
l8\l2 . 17 5 525 
1893. 575 4,525 
1894. Nil. Nil. 
1805. *2,545 
1896. . . . . . . . . 972 *2, 583 

*Exports. 
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Fireclay.-The production of fireclay for 1896 shows a very decided 
decrease from that of 1895. R eturns were received from the provinces 
of Nova Scotia, :r ew Brunswick and Briti~h Columbia. The fireclay is 
found in the coal mea8ures of these provinces. 

T ABLE 7. 

JYIJSCELLANEOUS. 

PRODUCTION m· Fnrn:cLAY. 

Calendar Y eo,r. Tons. Value. 
I -----1-----

1889 .......... .. . . 
1890. 
1891. .. ...... . .. ·l 
rn~~::::: .. ":::::::. : 

I 
1894..... .. . .. · · • I 

189() . .... . .. . . 

400 
nil. 
2.)0 

1 !J91 
'540 
539 

1,32() 
842 

84,800 
nil. 
750 

4,467 
700 

2,lG'i 
3,-192 
1,805 

1895 . . . . ........ ·1 
--~---------~ 

l\1iSCEL
LA.'EOUS. 

Production of 
l•ir<>clay. 

Magnesite.-Magnesite or carbonate of magnesia (MgCO 3 ) was form- M agnesite. 

erly employed mainly in the production of magnesian salts, such as 
epsom salts (sulphate of magnesia). Laterly, however, besides being 
extensively used as a bleaching agent for wood pulp in the manufac-
ture of paper, it has been found to be an excellent refractory 
material. For hearths of basic steel furnaces, it is superior to any-
thing previously employed. It is also claimed that it is eminently 
adapted to the manufacture of a Portland cement, which is intended to 
withstand the corroding action of salt water. 

Magnesite has been mined for many years in Austria, Germany 
and Greece. In America its mining has been confined to California, 
though its occurrence has been noted in many other parts of the con
tinent. 

The principal magnesite deposits of Canada that have yet been dis
covered, occur in Brome county, in the townships of Bolton and Sutton 
of the province of Quebec, and are there associated with the dolomites 
of the Quebec group, in the Lower Silurian. 

On lot 17, range IX., of Bolton, there is a deposit of magnesite 20 
yards wide, interstratified with steatite and an impure rnrpentine. It 
resembles a crystalline limestone, weathers a rusty red, and is marked 
by light green stains of oxide of chromium. 

On lot 24, range IX., of Bolton, magnesite was observed in argillite. 
A deposite a foot thick was also found on lot 12, range VIL, of Sutton. 
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The following analyses* of magnesite from this district show that the 
mineral is not pure, but is mixed with considerable quantities of car
bonate of iron and insoluble matt,er, and whether it will become of 
any economic importance must remain an open question until a practical 
test be made. 

Carbm)~te of magnesia ... . 
iron . . .. . ... . . . 

Insoluble matter. . . . . ..... . 
Alumina . ... . .... . ... . . 

I No. 1. No. 2. 

33·35 33·00 
9·02 19·35 
3·03 1 45·90 

o·;o 

No. 3. No. 4. 

59·13 
3·32 

32·20 

59·72 
10"31 
29·90 

99·40 98 '75 9!) 65 99·93 

Nos. 3 and 4 were from Jot 17, range IX., Bolton. 

In the township of 1\Ielbourne magnesitic ophiolites, or rocks con
sisting of a mixture of serpentine and magnesite, occur. 

Magnesite also occurs near Black Lake, Que., and ne'lr Illecillewaet 
B.O., but in neither of these locii,lities has it been found in commer
cial quantities . 

.Monlding Sand.-The production of moulding sand given below for 
the year 1896 is entirely from the province of Ontario. 

TABLE 8. 

:Mrsc ;;LLANEOUS. 

PnonucTION Ob' ~IouLDING SAND. 

Calendar Y el\r. 

1887. 
188 . 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 

1 1896. 

*Geology of Canada. 1863, pp.· 457, 458. 

Tons. 

160 
169 
170 
320 
2:l0 
345 

4,370 
6,214 
6,765 
5,739 

Value. 

S SOO 
845 
850 

1,410 
1,000 
l,!'180 
(),086 

12,428 
13,530 
11,478 



IHGA.LL] MINERAL STATISTICS AND MINING. 97 s 

Platinum.-As in past years the production of platinum is M1soE1.LA

altogether that of British Columbia. It is obtained from the gravels NEous. 
of t he stream beds of the Similkameen division of Yale district. The Platinum. 

following table gives the production since 1887 

'i 

T ,\BLE D. 

i\1ISCELLANE0l'S. 

ANXUA I, PRODUCTION Ol' Pl.A'J'I SIJ~ I. 

Calendar Y ea.r. 

I 1887... s 5,600 
1888 .. . . . .. .. .. . . .. .. . 6,000 
1889. 3,500 
lS!JO . . . . . . . . . 4,500 

1 18\Jl . . . . . . .. . . 10,000 
1892 3,500 

1

1893. I 1,800 

I H~L _· _· ._._ .. _·_· _: :_· _: :_:_: :_:_1 ___ 3·-~~_-8_, 

TA13LE 10. 

i\ITSCELJ,AN EOUS. 

h1rowrs m' PLATINUM. 

:Fiscal Year. 

1883. 
1884. I 
18s5 ·I 
1886. 

i 1887. 
1888 .. 

! 1889 .. 
I 1890. 
I 1891.. .. 

1892... .. .. 

I 181J4 . .. . . . . .... . 
I 1893... .. . , . . ... . , . . 

1 

i *rn~~ - : : . : .' ... b~tj £;.~~ 

Value. 

s 113 
576 
792 

l,154 
1,422 

13,475 
3, 1G7 
5,215 
4,055 
1,952 

14,082 
7,151 I 
3,937 
6,185 

I 

*Platinum sheets and wire, and 
retorts, pans, condensers, tubing and 
pipe made of platinum, imported by 
manufacturers of sulphuric acid. 
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Qiiartz.-The quartz industry is very small and unimportant a.s is 
shown by the following table :-

MrsoELLANEoi;s. 

ANNUAL PRODUO'l'IOCI O~' QUARTZ. 

Tons. I Value. 

I
' 1890 .... . . 

1891. .. 
1892 . . . 

200 8 J,000 

: : : : : : J:: : : : : : : I 
1893 . . . . 100 500 
1894. 
1R95. 
18!JG. 

!: : : : : : : i6: j:::::: :66·! 
-- --- ----- - - --

'!'ABLE 12. 

M!SOET.J,ANEOVS. 

I MPORTS OF "SlLEX " OR 0HYSTA LLIZED QUARTZ. 

Fiscal Year. 

1880 . .. ... ..... .. . .. . . 
1881. ...... . . .. ... . 
1882 ............. . .. .. 
1883 ... ... ............ . 
1884 . .- . . ......... .. 
1885 .. .. .. . .. . ...... . .. . 
1886 ............ . .... , 
11'87 . . . . . . . . .. ... . 
1~88 . . .... . . . . .. . 
1889 . . . . . . . . ,. 
1890 .. .. ....... . 
1891. . . . .. ... . .. 
1892. . . . . ...... . 
1893 .... . . ..... . ... . .. · 1 
1894 ......... . . . .... .. . 
1895. . . . ..... . . 
1896 .. .. ... .. ... Duty free i 

-----------'-

Cwt. I I Vn.lue. 

5,252 1 
3.251 
3,283 
3,543 
3,259 
3,527 
2,520 

14,533 
4,808 
5,130 
1,768 
3,674 
1,42!1 
2,447 
2,451 
2,882 
3,289 

2,290 
1,659 
1,678 
2,058 
1,709 
1,443 
1,313 
5,073 
2 385 
1:211 
2,617 
1,929 
1,244 
1,301 
1,521 
1,881 
2,174 

Soapstone.-Steatite or soapstone, the massive variety of talc, is e. hyd
rous magnesian bisilicate. It is formed by the decomposition of such 
minerals as pyroxene and hornblende. It is characteristic of the 
magnesian band of the altered rocks of the Quebec group, but is also 
noted in several localities in Archffian rocks. 
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It is used in the manufacture of fire-bricks, lubrican ts, slate pencils MrscKLLA
and as an adulterant for soB.p. As it is soft and easily worked it has NS:Eous. 

oapstono. 
been employed, when free from impurities, for mantels, hearth-stones, 
<\.r,c. If strongly heated it loses part of its water of composition and 
becomes harder, and is then capable of receiving a polish. When 
finely powdered it adheres with great tenacity to stone and metal and 
for this reason it is sometimes used as a surface coating for protection 
from weathering. 

The only place that it is worked in Canada is on an island in Rideau 
Lake, in Leeds county, Ontario. An impure soapstone occurs at this 
locality associated with Archrean crystalline limestones. It is ground 
up and used in the manufacture of roofing cement. 

Soapstone has been found in the following localities in Canada :-

... 
0 

c. - 0 
"'o 

R emarks. Province. Co&~nty , Township or local ity. ; d I Lot. I 

----------~--1-----
1 . 

Nova Scotia. IC. Breton . Copper Mine, Eagle, 1 • ••••• • • • • • • • • 1 
H ead, Gabarus BayJ 

Quebec .... . Brome ... . Patton . . . . . . . . . . . . . V 16, 17. 20 .. On 20, workable bed 

I 
3 ft. thick . 

.. VI 24.. .. 
. . . . Sutton.. . . 

1 
VII 12 .. . . In micnccous slates; 

assoc. wi th dolomite 

4, 24 .. . 
.. Bol ton .. • ... I IT 

IV 
VI 

26 ....... ·1 
2, 24 .. .... On 24, assoc. with 
I chlorite and dolo

mite. 
I X 111 ........ ! 

... W olfe ... . Garth by. . .. I 6 .. . 

. . . . ... Wolfestone ... II 20 .. 
. . . . Vaudreui1

1
Falls of the Bras; .. . . 

1
. •.... .. A•soc. with dolomite 

I I 
Chaud iereValley. 1 in argi llite. 

Ontario ..... Leeds .... Elizabethtown. . ... . ..... 1 • •• • •••• 

" ... 

1 

" .. IRi_deau Lake ; islands ..... ' ... 
JU. I 

. . . . . . . Clarendon......... II 114. .. ... I 
B. Columbia.I. . . . At the mouth of the ..... .. . . 

Salmon River, be-

1 

tween K eefer and 
N. Bend Stations, 
C.P.Ry. 

7~ 
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TABLE 13. 

:MISCELLANEOUS. 

ANNUAL PRODUCTION OE' 80.\PS'l'ONE. 

Calendar Year. Tons . Value. 

1886 .. 50 s 400 
1887 . . 100 800 
1888 .... .......... 140 280 
1889 . . 195 1,170 
1890 . . 917 1,239 
1891 . . Nil Kil 
1892 . . 1,37-! 6,240 
1893 .. 717 1,920 
1894 .... 

.. ··1 
916 1,640 

1895 .. . . . 475 2,138 
1896 . . 410 1,230 

Tin.-N o tin has ever been produced in Canada, nor are any deposits 
of its ores, of economic importance, known to exist. The following table 
is given to illustrate to a certain extent the local market for tin and 
tinware. 

1

1880 . 
1881.. 
1882 . . 
1883 .. . 
1884 .. . 
1885 . . . 

TABLE 14. 

JUISCEI,LANEOUS. 

IMPOR'rs OF TIN AND TDllVARE. 

Fii;c:al Year. 

1886.. . . ........... . 
1887 .. ... . . .. .. ... . . .. . 
1888 . .. . . 
188!J .. . 

Value. 

1891. .. 
1

1890 .. . 
••.• • ••••• 1 

s 281,880 
413,924 
790,285 

1,274,150 
1,018,493 
1,060,883 
1,117,368 
1,187,312 
1,164,273 
1,243,794 
1,289,756 
1,206,918 
1,594,205 
1,242,994 
1,310,389 I 

1892 .. 
... . . . ... . ...... 1893 .. 

1894 .. 
1895 . . ··::::::.:·:·: :·::·: .. ::::: .:1 973,397 . 

------! Duty. 

r 
Tin crystals. . . . . . . . . . . . . ... 'Free .. s 1,483 

209,813 
923,279 
35,085 

2,414 
3,489 

..... , __ 62,121 

Tin in blocks, pigs and bars. . . . . . . . . . . . . . . ·I " 

i Tin plates and sheets. .... . . . . . . . . . ........ . 
1 1896 '.L'jn foi~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

Tm strip waste................. . . . . l Tin plate in sheets, decorated......... . . . . . .... 25 p.c 
Tinware and all manufactures of tin, N.E.S . . .... (5 " 

Sl,237,684 

I 
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Tripolite.-Tripolite is chiefly composed of the minute siliceous MrscELLA

shells of diatomacre. It occurs in deposits often many miles in area, :KE~us-, 
. h d d I h d Th I . · k Tnpohte. e1t er uncompacte or mo erate y ar . e eart lY variety is -nown 

by the names, "infusorial earth," "diatomaceous earth,' ' "earthy tri-
polite " and "fossil flour." It is a very fine-grained earth, looking 
often like an earthy chalk, or a clay, but harsh to the touch, and 
scratching glass when rubbed on it. 

The production of tripolite in Canada for 1896 was valued at 
$13,280. This was the production of two companies, viz., The Fossil 
Flour Company of Bass River, N.S., and The Vic.toria Tripolite Com
pany of North Sydney. A small amount was ground and used as an 
abrasive in Canada, but all the rest was shipped to the United States. 

Whiting.-No production of whiting was reported for 1896. 

TABLE 15. 

MISCELLANEOUS. 

TMPOR'l'S OF WHI'l'ING. 

-------------

Fiscal Year. 

1880. 
1881 . . . 
1882 . . 
1883 . . 
1884 .. 
1885 .. 
1886 . 
1887 .. . 
1888 .. . 
1889. 
1890 
1891. .. . 
1892 ... . 
1893 .. . . 

rn~t .... : ::.-.:: ::1 
*1896 .... . ........ . .. ·I 

I 

Cwt. 

84,115 
47,480 
36,270 
76,012 
76,268 
67,441 
65, 124 
47,246 
76,619 
84,658 
96,243 
84,679 

102,985 
88,835 

103,633 1 
102,751 
113,791 

V:ilne. 

s26,092 I 
16,637 I 
16,318 I 
29,334 
28,230 
23,492 
25,533 
15, 191 
20,508 
22,735 
27,471 
27,504 
26,867 
25,563 
26,649 
25,411 
27,322 

"' Whiting or whiten ing, gilders' whiting and Paris white. - Dnty free. 

Whiting. 
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TABLE Hi. 

MISCELLANEOl:S. 

lM POlll'S OF CHALK. 

Fiscal Y ear. V alue. 

1880 .... - .... 

~:~ . ::.:::::::·:::::. \ 
1883 .. . .......... ... . . 
1884 ... .. . .. . ..... . 
1885 .... . .. ... . . . . . . . 
188G . ... . ... ., 
1887 .. . . .. . .. . ..... . . 
1888 . . .. . ..... . .. . .. . 
1889 .... . . . .. . .. .... . 
1890 . .. ... . ..... . ... . 
1891 .. . ... .. .. ..... . 
18!J2 . . . . . . ... .. . . 
1893 ... ....... . .. .. . 

1

189<1 ... .. . ........ ·1 
18!15 .. . ............ . 

*1896 . .... . .. . . .. . 

82,117 
2,768 
2,882 
5,067 
2,589 
8,003 
6,583 
5,G35 
5,865 
5,336 
7,221 
8,193 
9,558 
9,966 

11,308 
7,730 
6,467 

*Chalk, prepnred. - Duty 20 p.c. 

Zinc. Zinc.-No production of zinc has been reported in Canada for years, 
except for 1893, when a t rial shipment of ore from the Lawn Mine on 
Calumet I sland, Pontiac county, Quebec, yi"llded 11,763 lbs. of the 
metal valued at $470. The following tables give the amount and 
valueof zinc and zinc goods imported into Canada from the year 1880 :-

TABLE 17. 

MISCELLANEOUS. 

lMPOR1'S o;• ZINC IN BLOCKS, P IGS AND SHEET~. 

Fi•cal Y ear. Cwt. Value. 

1880. -. -.-.. - -. -. -. ---~3,805 1---;67,881 I 
1881 . . . . . . .. . . . . .. 20, 920 94, 015 
1882 . . . . . . . . . . . . . . . . . 15,021 76,631 
1883. . . . . .. . . .. .. . .

1 

22, 765 I 94, 799 
1884 ........ . - . . . . . 18,945 77,373 
1885 . . . . . . . . . . .. . 20,954 70,598 
1886... . .. . . .. . . . 23,146 85,599 
1887 . . . . . .. . . . . . . . 26,142 98,557 
1888 . . . . . . 16,407 65,827 
1889 . . 19, 782 83, 935 
1890. . . . . . 18,236 92,530 I 
1891. .... . . . . . . . . . . . 17,H84 105,023 I 
189'.!. . . . . . . . . .. . . . . . 21,881 127,302 
1893 ...... - . . . .. . . . . 26,446 124,360 
1894.. . . . . . . . . . . . . . . . 20,774 90,680 
1895 . . . . . . 15, 061 63, 873 
189G ... ..... Duty :Fre<· 20,223 80, 784 
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TABLE 18. 

MISCELLANEOUS. 

Ilr1POR'rs o~· SPEIJ.rn u . 

. Fiscal Y ear. 
I 
I Cwt. Value . 

1880 .. -.-----1--1,073 --;-5,310 

1881. . . · 1[ 2,904 12,216 
1882. . l,6M 7,779 
1883 .. . . .......... . . , 1,274 5,196 
1884.. . . . 2,239 10,417 
1885.. . . . . . . . . . . . . . . 3,325 10,875 
1886. . . 5, 432 18, 238 
1887. . . . . . . . . . . . . . . . . 6, 908 25, 007 
1888..... . 7, 772 2!l,762 
1889. 8, 750 37,403 
1890. 14,570 71,122 
1891. . . . . 6, 249 31, 459 
1892. . . 13,909 62,550 
1893. . 10, 721 49,822 
1894 . . . . . . I 8, 423 35, 615 
1895 . . . · · ·. · · · ··I 9,249 30,245 

*1896 . . . . . : : : : : : : 10,897 40,548 

* Spelter in blocks and pig~ .- Duty free. 

TABLE 1.9. 

MISCELLANEOUS 

IMPOR'l'S m· Zrnc, MANOFAC'J'URES 0 1·'. 

Fiscal Year. 

1880 .... . ....... .. . . . . 
1881. ..... . 
1882 . .. . 
1883 . .. . . 
1884 .... . 
1885 . .. . 
1886 . .. . 
1887 . . . . 
1888 ... . 
1889 ... . 
1890 .... . 
1891... 
1892 .... . 
1893 .. . 
1894 .......... . 
1895.... . . . . 
1896 .... Duty, 25 p. c . 

Value. 

s 8,327 
20,178 
15,526 
22,599 
11,952 

9,459 
7,345 
G,561 
7,402 
7,233 
6,472 
7,178 
7,563 
7,46-! 
G,193 
5,581 
6,290 

-------- --
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NATURAL GAS. 

According to direct returns received from the producers, the 
production of natural gas from the Ontario gas fields for 1896 was 
valued at $276,301, which compared with that of 1895, viz., $423,032, 
shows a decrease of $146,731 in value, equivalent to about 34 per 
cent. 

Mr. L. L. Brophy, of this section, visited this district during the 
autumn of 1896, and writes of it as follows in the Summary Report of 
the Geological Survey Department for that year :-

"At Windsor, through the courtesy of Mr. S. T. Copus, Secrelary
Treasurer of the Natural Gas and Oil Company of Ontario, Ltd., some 
interesting particulars were obtained regarding the operations of the 
company up to date (October 12th, 1896). This company, which 
succeeded to the business ancl plant of the Ontario Natural Gas Com
pany some three years ago, now practically controls all the principal 
wells iu the Essex field, and is piping large quantities of gas from its 
main field in the townships of Gosford and Mersea, to W alkerville, 
Windsor and Detroit. Two lines of pipe have been laid into Windsor, 
a distance of about 32 miles. Some 2,000 families in Walkerville and 
"'Windsor are now supplied with the gas while the number of connf'c
tions in Detroit is in the neighbourhood of 6,000. The total number 
of miles of piping laid is about 130, including all branch lines and 
connections. The gas, which is used almost entirely for fuel purposes, 
is sold for twenty cents per thousand (M) cubic feet in summer and 
twenty-five cents in winter ; the extra price in the latter season being 
due to the increased cost of keeping the regulators, mains, tl.cc., in 
working order during the cold weather. The total number of wells 
drilled by both the old and new company, up to the time of my visit, 
was twenty·six and of these seventeen are still active producers. The 
rock-pressure at the wells is given at 400 pounds to the square inch, 
and their estimated output is about 35,000,000,000 cubic feet per 
annum. 

"While no very marked decrease has been noticed in the rock
pressure at the wells in the Essex field no doubt owing to the compara
tively recent date at which the consumption began, other than of a. 

local character, a very different condition of things prevails in the 
Welland field, where the wells have been supplying the city of Buffalo 
with a considerable portion of its fuel for a number of years past. The 
reason for this statement will become apparent on a perusal of thE: 
following information, kindly furnished by Mr. D. Coste, Manager of 
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the Provincial Natural Gas and Oil Company, which corporation N.\TURAL UAi, 

-operates most of the large wells in the Welland peninsula. Their 
whole output is piped into Buffalo, N. Y., through two large mains 
running from the field to the Niagara River. The length of pipe 
laid, including the mains and all connections is about 120 miles. Up 
to the 20th October, 1896, the number of wells drilled by this company 
and also by the Erie Company, (whose rights were acquired in 1893) 
was 124, of which 65 are st.ill producing. When the first wells were 
bored some yeftrs ago, the initial rock-pressure was 520 pounds to the 
square inch, but the supply of gas in the meantime decreased to such 
an extent that the average pressure of all the wells is now barely 175 
pounds to the square inch. The large compressor plant erected near 
:::lherk's Station in the fall of 1893 was in operation for some nine 
months, but is now seldom used except to pump out a well of which the 
pressure has fallen below 70 pounds to the square inch. "When a well 
reaches this stage the pumps are put on, the hole is pumped dry and 
permanently closed down and plugged. This procedure is rendered 
necessary by reason of the fact that the pressure in the supply mains 
is so much higher than that in the failing well, that instead of such a 
well being a source of supply it really becomes a drain on the main 
pipe-lines and absorbs a large quantity of gas from other wells which 
would othe1·wise be available for immediate consumption. Wells 
which were at one time large producers are sometimes purposely fed in 
this way, being used as tempora1·y storing chambers for such gas as is 
not required for immediate use, the reservoirs of these wells being more 
readily accessible when t.110 gas is really wanted, than in those formerly 
having but a small producing capaciLy. According to the opinion 
expressed by several of the leading authorities on the subject, it would 
appear to be merely a question of a few years before the gas supply in 
the W ellf1nd field will be exhausted, at least for commercial purposes, 
though a small flow may still continue for a much longer period which 
will be of service for domestic uses to farme1·s and other;; with wells on 
their premises and requiring only a very limited daily supply. In 
support of this opinion, mention may be made of the Provincial Com-
pany's well, No. 63, drilled in 1893, which yielded when the gas was 
struck, a flow of over 10,000,000 cubic feet per day. The flow from this 
well has now decreased to such an extent that it does not produce 
400,000 feet in the same time, although it h:.s in the interval been 
several times fed from the other wells." 
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NATl1R.11. G,\>J The following table gives the value of the production of natural gas 
in Canada since the year 1892 :-

Pr0<tuction. 

'rABLE 1. 

NATUHAL GAS. 

ANNUAT, PnonvoTION. 

Calendar Y car. Yalue. 

1892 ... 
1893 
1894 .. 
1895. I 18fl6. ,_ 

NICKEL. 

.' 150,000 
376,233 
313,754 
423,032 
276,301 

The nickel industry of Canada is still confined to the operations of 
the mines at Sudbury in Ontario. During the year the chief work 
done was that of the Canadian Copper Company, though operations 
were started again during the year at the Inez mine near Worthington 
by the Trill Mining and Manufacturing Co. Altogether the industry 
gave employment directly to from 150 to 200 men. 

The statistics of production for 1896 and past years are given below 
in Table 1. A study of the :figures given will illustrate the growth of 
the industry. In the quantity of the metal contained in the matte, 
etc., shipped, it will be seen that there was an increase from the incep
tion of the industry in 1889 to 1891. 'The year 1892 showed a falling 
off as compared with the previous year, which was made up in 
the two succeeding years. Since 1894., however, there has been a falling 
away again in the production of about 30 per cent. The total final 
values calculated on the basis of the market value of the contained 
nickel are given in the last column of the table. The fluctuations in 
the figures there given do not of course coincide with those in the
quantity column, on account of the continual falling off in the average 
price shown i.n the middl~ column. Thus the decrease in the total 
value in the last three years has been about 36 per cent as compared 
with about 30 per cent in the quantity for the same period. For the 
whole period from 1889 the difference is still greater, the increase in 
the quantity of the production being about .t09 per cent, whilst the
value shows only about 239 per cent. 
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In considering these values it must be borne in mind that they NICKEL. 

represent the full and final value of the metal contained in the matte, 
etc., as shipped, calculated at the a.verage value per pound for the year 
in New York. The spot value to the operators is of course much less. 
For instance, the average market value given in the tablfl is seen to be 
35 cents per pound, whilst the operators reckon the spot value of the 
nickel in the matte at only about one quarter that standard or about 
nine cents. 

There is nothing very new to note in regard to this industry since 
the date of previous descriptions in former reports of this section. 

Calendar Year. 

1880 ..... . . 
1890 .... . 
1891. .. . . 
1892 .... .. . 
1893 .. .......... .. 

1

1894 ......... . 
1895 ......... . 
1896 ... " .. . 

TABLE 1. 

NIOKE[,, 

A:-iNUAL PnooucnoN. 

Pou_nds of nickel Price per lb. 
m matte. 

·I 

*830,477 
1,435,742 
4,626,627 
2,413,717 
3,982,!!82 
4,907,430 
3,888,525 
3,397, 113 

GO c. 
65c. 
Goe. 
58c. 
52c. 

38ic. 
35c. 
35c. 

Value. 

s 498,286 
933,232 

2,775,976 
1,399,956 
2,071,151 
1,870,958 
1,360,984 
1,188,9!)0 

* Calculated from shiµments made by rail. 

18!!0. 
LS!ll. 
18!!2 ... 
1803. 
1894. 
18915 .. 
189G. 

'TABLE 2. 

NICKEL. 

ExPOR'l'S.* 

Calendar Year. 

• •• • 1 

Value. 

s 89,568 
6G7,280 
293,149 
(;29,692 
559,356 
521, 783 
658,213 

* Practically all the nickel-bearing ore and matte produced in Canada 
is exported, the apµarentdiscrepancy between Tables Nos. 1 and 2 being 
due to the different basis of valuation adopted in the two instances. 
Table 1 represen ts the tota.J final values of the nickel produced in Canada, 
for the years represented. In 'f able 2 the worth of the product shipped 
is entered at its spot value to the operators, and depends upon the par
ticular stage to which they happen to carry the process of extraction at 
the time e.g., whether the shipments made are raw ore, low grade matte 
or high grade matte, etc. 

.Production. 

Exports 
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TABLE 3. 

NICKEi,, 

IMPORTS. 

l•iscal Yem" 

1890 ... 
1801. 
1892 ........ .. ....... .. 
18!.13 . 
1894. 
1895 . . 

Nickel . . . .. . 

1

1896 {~ickel ~nodeR 

-- - - -
. I 

·· · I 

Duty 
10 p.c. 
Free. 

Value. 

, 3,154 I 
3,889 
3,208 I 
2,905 
3,528 I 
4,267 

4,()35 
152 

1----s 4,787 

*Classified nnder the general heading of minerals in the Trade and 
:N' avigation Report. 

PI!:TROLEUM. 

The pt·oduction of the Canadian oil refineries is given m the 
following table for the years 1895 and 1896. A comparison of the 
totals given below shows clearly that the industry is a progressive one. 
In the total values of the production of the refineries there was an 
increase of about 15 pet' cent in 1895, and of about 25 per cent in 1896 
as compared with the preceding year in each case. 

TaBLll 1. 

PE'l'ROLEUlll. 

PuooGCTlON o~· CANADIAN OrL R~;]'JNEUIEci . 

,---
Proclucb<. 1891. 1895. 1896. 

Quantity. Value. Quantity. [ Value. :;Juantity. Value. 
----------1-------1--- - -----

1 . s s 
Illu~inating oils. galls. 11, 289, 7 4111, 003, 973 10, 711, 37811,217, 426 11, 207,150 1,251, 122 
Benzme and naph-

tha . ..... ... " 645,031 54,515 642,484 63,026 719,453 70,733 

I Paraffine oils . . .. " 1,282, 749 118,053 1,016,039 140,245 1,014,271 132,308 
Gas and fuel oils .. " 7,323,374 197,193 6,095,3.55 218,692 6.788,353 261,618 
Lubricating o i I s 

and tar . . . . . " 1,801,174 74,309 1,698,55!1 75,578 1,447,455 77,109 
Paraffine wax ..... lbR. 1,950,172 119,0!:ll 1,840,021 82,970 1,532,670 466,978 
Axle grease... .. " .. . .. .. .. .. ... . .. .. ..... .. 8,300 318,928 7,774 

T otals. .. .. . . 1~::-. . - . . 11,567ft4-.. -.. ::-.. -.. 1, 80G, 2371~::~ 2,267-;6421 
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TABLE 2. 

PETROLEUM. 

CoNSUMl"l'ION m· CRUDE OrL AND CHEMICAr.s. 

CALENDAR YEARS. 
Articles. --------- -------·-----! 

-----------~9~J-~~~~~ 
Crude petroleum ...... galls. 
Sulphuric acid... . .... lbs. 
Soda ................. " 
Litbarge ... . 
Sulphur .. 

27,994,805 
4,676,353 

420,047 
470,666 
74,012 

27,884,080 
4,974,610 

430,810 
472,139 
96,144 

24,954,855 
4,919,271 

390, 781 
390,573 
78,597 

25,881,095 
5,146,429 

438,058 
361,603 
80,612 

As in former years, the inspection returns of the Inland Revenue 
Department, for Canadian oils and naphtha have been taken as a 
basis from which to obtain the production of petroleum in Canada. 
The ratio of crude to refined petroleum adopted for 1896 was 100 to 
42. 

As shown in Table 4, following, the amount of the production for 
1896 was practically the same as for 1895, but an advance in price 
raises the total value. 

The Canadian oils inspected during the calendar year 1896, as 
obtained from the books of the Inland Revenue Department, are as 
follows:--

TABLE 3. 

PE'l'ROJ,EUM. 

PETROLEUM. 

Consumption. 

CANADIAN OrLS INSPECTED, CALENDAR YEAR 1896. Inspection of 
------------ - oils. 

I 

I 
Approximate; No. I 

Number of Packages. Inspection F ee. of Gallons per 'l'otal Gallons. 

--------______ 

1

_:ackage. _ I _______ _ 
248,867 10c.

1 

42 I 10,452,414 

4G, 37 4 2~c . 5 i 231, 870 
--------

I 

10,684,284 
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TABLE 4. 

PETROLEUM. 

CA:S.l.DLlN Orr,s AXJl NAPHTHA INSP>:OTED AXD Coutrntiroxnr:sc: 

Calendar 
Year. 

QUAXTITIES oi· CRUDE On .. 

H.efinecl Oils Crude 
Ins1)ectecl. Equi,·alent 

Calculated. 

I E . 
Ratio of · < qm:;a- Average 
Cmde to I lent m Price per Vaine of 
R fi cl Barrels of Barrel Crude Oil. 

0 me · 35 c+allons. of Crude. 

------------!-------
Galls. G.ills. I 

6,457,270 12,914,540 100 : 50 
6,135, 782 13,635,071 100 : 45 
7,447,648 16,550,328 100 : 45 
7,993,!l95 19,984,987 100 : -10 
8,225,882 20,564, 705 100 : 40 

I 1881. .. . 

1

1882 . ... .. 
18R3 .... .. 
188~ ...... . 
1880 .. ... . 
1886 ..... . 7,768,00!) 20,442, 121 100 : 38 
1887 .... .. 9,492,58<; 24,980,494 10() : 38 
1838 ... . 9,2·16, 176 24,332,0-12 100: ~ 
1889 .. . 9,472,476 24,664,14-1 100 : 38 
1890 .... . 10,174,89-1 26,776,037 100: 38 
1891. ... . 10,065,463 26,435,430 100 : 38 
1892 .... . 10,370,707 27,291,334 100: 38 
1893 ...... . 10,6 18,804 27,944,221 100: 38 
1894 ... .. 11, 0'.l7, fJS2 29, 018, 637 100 : 38 
1895 . 10,67-1,232 25,414,838 100: 42 
1896 ....... 

1 
10,684,234 25,438, 771 100 : 42 

368,937 
389,573 
472,866 
571,000 
587,563 
584,061 
713,728 
695,203 
70..1,690 
795,0!lO 
755,298 
77!l,753 
198,406 
829,10! I 
726,138 
726,822 

.................. I .... . .... .. . .... 

.. . . . ......... .... 

. . . . . . . . . . - . . . . . . 

..... . ............ 
so. 90 S525, 655 

0. 78 556, 708 
1. 02i 713, 695 
0. 921 653, 600 
1. 18 902, 734 
1. 33~ 1, 010, 211 
1. 21;f 984, 438 
l.09J,.I 874,255 
1.004 835,3221 
1.49£ 1,036,738 
1. 59 1, 155, 647 

Table 6 gives the amount of petroleum inspected, both Canadian 
a.nd imported, fol' the fiscal year. The table is compiled from the 
Reports of the Inland .Revenue Department. 

For the fiscal year 1896, the totals were obtained as follows :
TABLE 5. 

PETROLEUbf. 

INSPlWTIOX o~· UANADIAN AND IMPOR1'ElJ Orts, FrSCAf, YEAR 1896. 

Apprcximate J 

Number Nnmber of I I of Inspection Gallons Totii.l Gallon-, Total Gallons, 
Packages. l<'ee. per Canadian. Imported. 1 

--·-- i-c:- Pac:age. - ----:·----! 
1 }g :~ 10,'35o,9s·t· · · · .. 

5
,
444

::: . .. 1 

6 
246,452 
129,626 

*172 
1 

348 
35,869 
71,259 

10 42 3,612 3,612 I 
5 10 10 
5 10 .. .. .. .. . .. 3;.i8o ' 
u 5 179,345 "" " " .. "." .. 
2~ 5 356,295 

Total ... .... . . 10,533,951 5,807,fl91 

*These 172 packa!l'es were reported as mixed Canadian and Imported oil. From 
information at hand it is known that the relative proportions of Canadian and 
imported oils in this mixture are approximately equal, and this has been assumed in 
above table. 
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TABLE 6. 
P ETROLEUM . PE'l'ROLl.:UM. 

TOTAf, A~IOUN'L' Ob' Orr, I NSPECTED, CANADIAN AND I)L POR'PED. Inspection of 

I 

·--, oils. 

l<'iscal Y en1-. Ca.midian. ln:ported. f Total. 

I , I - ------------1---1---1 
! Galls. I Galls. Galls. / 

I rnsi. . . ... _.. . . __ . . G,406, 783 1 47G,784 6,883,567 
1882. . . . . . 5,910,747 1,351,412 7.262,159 

I J883 . . . . 6,H70,550 1,190,828 8,161,378 
I 1884 . . . . . . . . . . . . . . 7,656,001 1,142,575 8, 798,586 
' 1885. .. 'i,661,617 1,278,115 8,939,732 

1886 . . . . . . . . . . . . . 8,14!l, 472 1,327,616 9,477,088 

1

1887.... 8,243, 9fi2 1,6G5,G04 9,909,56G 
1888 ..... - .. . - .. !l,545,895 1,821,342 11,367,237 

; 1889. ... . . . . . . . . . . 9,4fi2,834 1,767,812 ' 11,230,646 
1890... 10,121,210 2,020,742 12,141,952 
1891. . . . . . . . . . . . 10,270,107 2,022,002 12,292,109 
~- ~-~ ~~~ ~~m 
~ ~~~ ~~~ ~~~ 
1894 .. . . . . . . . . . . . . . . . . . . . . 10,824,270 5,li33,222 16,457,492 
~- - ~~m ~~~ ~~~ 
~--··· ~~~ ~~m ~~~ 

In 1893 the inspection fees for imported petroleum were lowered 
from 25c., l(Jc. and 5c., to lOc., 5c. and 2~c., and this will account for 
t he amount of oil imported during ] 8 \:!4 being more than double that 
·Of 1893. 

Table 8 is compiled from the books of the Inland Revenue Depart
ment, and is given with the object of more complete comparirnn. It 
is similar to Table 6 with the exception that the calendar year is used 
in Table 8, while in Table 6 the fiscal year is employed. The number 
-0f packages of Canadian oil inspect ed, from which the Canadian pro
duction was obtained, was given for Table 4. The corresponding calcu
lation for the imported oil is given herewith. 

'l'ABL~~ 7. 
PETROLEUM. 

INSPECTIOK 0 ~' IMPORTED OIL, CALEKDAH YEAR 1896. 

i Approximate No. 
i Number of P ackages. Inspection F ee. I of gallons per Total Gallons. I I package. 1-----------1---------i 134,351 lOc. 42 5,G42, 742 

I 341 5c. 10 3,410 

Dl,976 2~c. 5 i 59,880 

---G,106,0321 
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TAm,~; 8. 

PETROLEUM. 

TOTAL AMOUN'r OF OrL I NSPEOTED, CANADIAN AND IMPOR1'EO. 

Calendar Year. Canadian. Imported. Total. 

------------ -----------l 
Galls. Galls. Galls. 

1892 ....... .. ...... . 

1893 ... . - ... - ... . . . 

10,370,701 I ~.601,946 12,972,6:>3 

10,618,804 4,520,392 15,139,196 

1 1894. 

1895 ........... . . . 

11,027,082 1 5, 705, 787 16, 732,869 

10,674,232 5, 677,381 16,351,613 

1896 ... . ... .. . ..... . 10,684,284 1 6,106,032 16, 790,316 

Calendar 
Y ear. 

TABLE 9. 

PETROLEUM. 

EXPORTS OF CRUDE AND REFINED PETROLEUM. 

Crude Oil. R efined Oil. Total. 

Gallons. Value. Gallons. I Value. Gallons. I Value. 

~~- - .. -.. -.. -.1-.. -.. --.-.. -.. -. I-.-. . -.-_-.. -.. " 1----· --501 ~~I 
1882 1,119 286 
1883 . . . . . . . . . 13, 283 710 
1884 . . . . . . . . . . . . . . . . . . . . 1, 098, 090 30, 1G8 
1885 . . . . . . . . . 337,967 10,562 
1886 . . . . . . . . . . 241, 716 9,855 
1887 . . . . . . . . 473,559 13,831 
1888 . . . . . . . . . . . . 196,602 74,542 
1889 235,855 10 777 
1890 420, 492 18; 154 I 
1891 446,770 !'ii 18,471 585 S104 447,355 18,575 I 
1892 310,387 12,945

1 

1, l4G 100 311,533 13,045 , 
1893 107,719 I 3,696 2,196 394 l 109,915 4,090 I 
1894 53,985 2,773 5,297 513 59,282 3,286 
1895 22,831 1,044 10,237 2,023 33,068 3,067 
18~6 601 101 7,48!1 999 8,090 1,100 
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TABU; 10. 

PE'£ROLEU~f. 

lMPOR1'S OF PETROLEUlI AND PRODUC'l'S OF. 

Fiscal Year. 

1880 . . ............ ......... .. 
1881. ... . ....................... . . . . .. .. . .. ...... .. 
1882 . .......... . .. 
1883 . . . . 
1884 ........... . 
1885..... .. . 
1886...... ... .. . . . .......... . 
1887 ..... " .. . . . ...... . . 
1888. .. .... .... . .. . . . .. .. . . . .. ... ... . 
1889 ............... . .....• . ..... . ................... .. 
1890 ...... . . ... . .. ....... .. .... .. .... ....... . .. . .. . . 
1891. . . . . ........ . . ... .. 
1892 .... .... .... . ... .. 
1893 .... ..... . . 
1894 .. .... .. 
1895 .. .. .. . . . 

(Oils: Duty. 

I Mineral
(a) Coal and kerosene, distilled, 

petroleum, N.KS ............. Ge. per gall. 

I 
purified or refined, naphtha and 

(b) Products of petroleum ... ...... . 6 
{c) Crude petroleum, fuel and $"as 

I 
oils (other than naphtha benzme 
or gasoline) when imported by 
manufacturers (other than oil 

1896 i refiners) for use in their own 

I 
factorieR, for fuel purposes or for 
the manufacture of gas ......... . 3 

(d) Illuminating oils composed 

nite, costing more than 30 cents 
per gallon . . . . . . .... .. .. . .... 25 p. c 

(e) Lubricating oils composed wholly 

Gallons. 

687,641 
1,437,475 
3,007,702 
3,086,316 
3,160,282 
3, 767,441 
3,819,146 
4,290,003 
4,523,0i\6 
4,650,274 
5,0i5,650 
5,071,386 
5,H49,145 
6,002,141 
6,597,108 
7,577,674 

6,882,272 
204,135 

25 

43,654 

113 s 

Value. 

8131,359 
262,168 
398,031 
358,546 
380,082 
415,rn5 
421,836 
467,003 
408,02:) 
484,462 
515,852 
49 ,330 
475,732 
446 38ll 
439:988 
525,372 

8596,450 
17,56!i 

14,365 l 
wholly or in part of the products 
of petroleum, coal, shale or lig-

or in part of petroleum costing 
less than 25 cents per gallon ... . · 1~par gall. _!'.5,805 ~7,530 

8, 005, 891 s 735, 913 

8 

PETROLEUM. 

Imports. 
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T ABLE 11.* 

PETROT,EUM. 

IMPORTS o~· CRUDE AND Jl.'I ANUFAOTUllED Orts, OTHER '!'HAN ILLUMINATING. 

"Fiscal Year. I 
1----- ----

Gallons. 

1881. .. .. ....... . ... . . 
1882 . . . . .. . . .. . ... . 
1883 . . . . . ...... . 
1884 
1885 
181l6 .. . . . ..•. . .... 
1887 ... .. ..... . . . . . 
1888 ... . . . . . . . . 
1889 ....•.......... 
1890 
1891 
1892 . . . .... . 
18!)3 . . . 

1

1894 . ..... . .. . · 1 
18!!5. . . . . . . . . . . 
1896 . . ...... . . . . .... . 

960,691 
J ,656,290 
1,8!l5,4Q8 
2,017,707 
2 489 32G 
2'.49J '.f'30 
2.624,899 
2,701,714 
2,882 462 
3,054,908 
3,049,384 
3,047,199 
1,48 1,749 
1,860,82!) 
1, l 06,!l07 
1,079,940 

• This t able is composed of items (b) and (e) of Table 10. 

T ABLE 12. 

PETROLEUM. 

lMPORn; OE' P ARAD 'INK W AX. 

F iscal Year. P ounds . V::.lue. 

1883 . .. . . .. .. . .. .... . 4:1,716 s 5,166 
1884 . ... . ... . . . . 39,010 G, 079 
1885. ·· · ··· · · .... 59,967 8,12~ 
1886. 62,035 7,953 
1887 . . .. . . .. . . . . . Gl ,132 6,796 
1888. . 53,862 4,930 
188!J . . ..... . . 63,229 5,2:0 
1890 ... . .... . .. . .. 239,229 15,844 
1891. .. . .. .. 753,854 50,270 
1892 .. ........ ····· 73:~.873 48,776 
1893 . . .. . .... . . .. 452,916 38,935 
1894 . ........... . . .. . 208,09!) 15,704 
189fl . 1G3,817 11,579 
1896* .. 150,287 10,042 

* Duty-2c. per lb. 
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TADL11: l!'l. 

PETROLEUM. 

I MPORTS OF PARA~'FINE WAX CA~DLES. 

Fiscal Year. 

1880 ..... . . .... . ... . . 
1881. ... ... .. ....... . 
1882 .. . . . ....... .... . 
1883 . . .. .. .. .. .... . . 
1884 . ...... .... .. . 
1885 ...... . .. . .... . 
1886 ...... . .... .. .. . 
1887...... . . . . ..... . 
1888 .... . .. .... . . . 
1889 . . ......... . . . 
1890 ........... .. ... . 
1891. .......... . . .. . . 
1892.. . . . . . . . . .. . 
1893 ......... .. . .. . 
1894 . ....... ... ... . . · 1 
1895....... . . . . .. . 
1896* . ......... . .. . 

* Duty-4c. per lb. 

Pounds. 

10,445 
7,494 
5,818 
7,H9 
8,755 
9,247 

12,242 
21,864 
22,054 
8,038 
7,233 

10,598 
9,~59 
8,351 

10,818 
19,448 
25,787 

TABL~J 14. 

P ETHOLEUM. 

Value. 

S2,2G9 
1,683 
1,428 
1,734 
2,229 
2,449 
2,587 
3,611 
2,829 
1,337 
1,186 
2,116 
1,952 
1,735 
1,685 
2,541 
4,072 

[15 s 

AVERAGE CLOSING PRIOES ~'OR CRUDE OIL ON PETROLEA OIL EXOHANGE. 

CALE~DAR Yl1:ARS. 

Month . 

1891. 18!)2. 1893. 1894. 1895. 1896. 

s s s s s s 
J anuary. . . . . 1. 30 1. 29~ 1 .18! l. 01! 1. lG 1. 72 
February . . . l. ~8~ l. 2!1 1.18~ l . 01 l. l!l~ l. 72 
March.. . . . . . 1. 31~ 1 27~ 1 19 l. 01 l. 27 l. 72 
April. . . . . . . . l. 37 l. 26 1.19 . 99~ l. 55~ l. 72 
M~....... . 1.m 1.MI l . ~ -~ 1 .~ 1.ro 
June.... . . . . . 1.37 l. 27 l. 07 . 92~ 1. 52 1. 50 
.Julv. . . . . . . . . 1. 33~ 1.26 1.06 .94 1. 54! 1. 50 
August . . . l. 34t 1. 26 1.05 .96 l.M 1.50 
Sept~mber.... 1 . 3~ 1. 2~! 1.04~ .98 l. ~~ 1.50 
October . . . . . . l. 3o 1 . 26! l. 04 1. 06 l. o9" 1. 50 
November. . . 1.33:1- 1.25 1.04 1.12! 1.64~ 1. 50 
Decem\Jer .... 1~ 1.18~ ~~~72~ ~~ 

I The Year. . . . 1 . 33J 1 261 1. 09~ l. 00~ l. 49i l. 59 

8~ 

PETHOLEUi\f, 

Imports. 

Prices 
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PHOSPHATE. PHOSPHATE (Apatite). 

Production. The phosphate industry, which at one time was large and flourishing, 
has of late years gradually decreased, until, at the present time, 
the production in Canada has almost ceased. This result was due 
primarily to the competition of the miners of pbospbatic gravels of the 
south eastern United States which, although mostly lower in grade 
than the Canadian phosphates, can be worked much cheaper than the 
latter. Of late, also, the market has been strongly affected by the 
competition of the operators of the Algerian phosphate deposits and of 
the phosphatic slag produced by the iron smelters. 

The production for 1896 was only 570 tons, a small part of which 
was exported. None of the mines were operat,ed for phosphate, 
although a little of the mineral is occasionally produced as a by-pro
duct at the mica mines in the eastern Ontario and western Quebec 
districts. The production given above represents the result of clear
ing up of some mineral left in dumps by operators in previous years, 
which was bought up and cleaned at the mill at the Bassin du Lievre, 
near Buckingham, Ottawa county, Quebec. It was found impossible 
to get returns of the small lots produced by the mica miners as above 
mentioned, so that the production given in Table 1 for 1896 may be a 
little low. 

TABLE 1. 

PHOSPHATE. 

ANNUAL PRODUCTION. 

Caltndar Year. 

1886 ... " . .. ...... " 
1887 . ... . ....... ". 
1888 .............. . 
1889 ....... ........ . 
1890 ........ . .. ". 
1891. ........ .... . . 
1892. " ... .... . .... . 
1893 ............ .. . 
1894 .. .... .... . .. "" 
1895 ....... " .... .. 
1896 ..... ... .... . 

Tons. 

20,495 
23,(i90 
22,485 
30,!l88 
31,753 
23,588 
11,932 
8,198 
G,861 
1,822 

570 

Value per 
T on. 

814.85 
13.50 
10.77 
10. 21 
11 .37 
10.24 
13 .20 
8.65 
G.00 
5.25 
6.00 

Value. 

8304,338 
31fl,815 
242,285 
316,662 
3Gl,045 
241,603 
157,424 

70,942 
41,166 
9,565 
3,420 



lllQALL. ] 

Calendar Y ear. 

-----

1878 ... ... . . ... 
187!1 . .... ... . 
1880 . .. ... . ... . 
1881. .. ... ... . . 
1882 . . . ·· · ··· · 
1883 ... 
1884.. .. .. ..... 
1885. 
1886 ...... . ... . 
1887 .. .. . .. ... 

1 

1888 ... . .. .. . 
1889 .. . .. .. .. 
1890 ... ... I 
1891. .. . .. . ... -
1892 .. . ... . . . . 
1893 . . ... ... . . . 
1894 .. ...... 
1895 .. . . . . . .. . 
1896 . . .. . . . 

MINERAL STATISTICS AND MINING. 

Ontario. 

TABLE 2. 

PHOSPHATE. 

°EXPORTS. 

I 

Quebec. 

--·-----------

Tons. Value. Ton~ . Value. 

------------

824 $12,278 9,919 Sl!l5,831 
1,842 20,565 6,604 101,470 
1,387 14,422 11,673 175,664 
2,471 36,117 9,497 182,339 

5G8 6,338 16,585 302,019 
50 500 l!l,66G 427,168 

763 8,890 20,946 415,350 
434 5,962 28, 535 490,331 
6-!4 5,816 19,796 337,191 
705 8,277 22,447 424,940 

2,643 30,247 16,133 268,362 
3,547 38,833 26,440 355,935 
1,866 21,329 1 26, 591 478,040 
1,551 16,616 15,720 368,015 
1,501 12,5·1-l 9,981 Hl,221 
1,990 11,550 5,748 56,402 

. ~'. ~8~ · I · .. ~?: 56: · / 
3,470 I 29,610 

. . . 250 2,500 
299 2,990 
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Totals. 
~1!1M 

---------

Tons. Value. 

------

10,743 S208,109 
8,446 122,035 

13,060 190,086 
11,968 218,456 
17,153 308,357 
Hl,716 427,668 
21,709 424,240 I 
28,969 496,293 
20,460 343,007 
23,152 433,217 
18,176 298,609 
29,987 394,768 
28,457 499,369 
17,271 384,661 
lJ.,482 153,765 
7,738 67,952 
5,450 40,170 

250 2,500 
300 2,995 

The precious metals, gold and silver, are considered together, as in 
t-he past, for the reason that they occur in many districts as constitu
ents of the same ores ancl are produced by the same mmes. 

GOLD. 

PHOSPHATE, 

Exports. 

PHECIOUS 
METALS. 

Taking then the gold production of the whole Dominion, we Gold. 

find in Table 1, below, the figures illustrating this point for a period 
of eleven years, for which we have complete data. 

As with other mineral industries of the country, a most encourag
ing growth is to be noted in the past three years, of about 146 per 
cent. By reference to tables following, giving provincial details, it 
will be seen that the growth above noted is due to a heavy increase in 
the production of all the gold-producing provinces except Quebec, 
which shows a large decrease. 
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The gold industry of the Dominion at large has, of late years, been 
pursued with renewed activity. Not only have Nova Scotia and 
British Columbia, the main contributors in the past, made 
large proportional increases, but new discoveries in Ontario , and 
increased activities in those districts included under the heading, 
North-west Territories, have caused such a general swelling of the 
aggregate that gold contributed over 12 per cent of the value of the 
whole mineral production of Canada for 1896, as compared with less 
than 6 per cent in 1894. 

TABLE 1. 

PUEOIOUS Mll'l'ALS 

GOLD-ANNUAL PUODUCTION IN CANADA. 

Calendar Year. *Ounces 
Fine. Value. I 

-----------1 
1886.. . . . . 66,061 l,3fi:496 
188i . ... . . . . . . . . . . . . . . . . . . . . . . 59,884 1,237,804 
1888. ... . . . • . . . . . . . . . . . 53,l 50 1,098,610 
1889 .... . . . . . . . . . . . . . . . . . . . . . . 62,658 1,295,159 
1890 . . . . . . . . . . . . . . . . . . . . . . . . . . 55,625 1,H9.776 
lS!JJ... . . . . . . . . . .. . . . . 45,022 930,614 
1892 . . . . . . . . . . . . . . . . . . . . . . . . . 43, 908 907. 601 
1893. . . . . . . . . 47,247 97Ci,603 

1

1894... . . . . . . . . . . . . . . . . . . . . . . . 54,605 1,128,688 
1895. . . . . . 92,485 l,!lll,676 
1896. .. . 134,498 2,780,086 

* Calculated from the values at the rate of 20. 67 per ounce. 

Table 2, following, illustrates the contribut-ions of the different pro
vinces to the grand total for the year. British Columbia stands 
credited with over 64 per cent, and Nova Scotia with over 19 per 
cent. The North-west Territories, including the Yukon district, come 
third with about 13 per cent, and Ontario fourth with about 5 per 
cent, whilst Quebec contributed much under 1 per cent. Comparing 
these figures with those for 1894, we find the proportions contributed 
in that year as follows: British Columbia nearly 44 per cent; Nova 
Scotia nearly 36 per cent; North-west Territories, &c., over 13 per 
cent; Ontario nearly 4 per cent, and Quebec nearly 3 per cent. 
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TABLE 2. 

PRECIOUS METALS. 

GOLD :-PRODUCTION BY PROVINCES, C~LENDAH YEAR, 1896. 

Provinces. Ounces.* Value. 

Nova Scotia ....... . ..... .. . .. ... . .. . 
Quebec ........... ....... . .. . 

b. 25,103 s 518,880 
(t . 145 3,000 

Ontario ......................... . 
N. W . Territories (including Yukon 

di trict) ... ....... . ... .... . 

b. 5,563 115,000 

a. 17,175 355,000 
British Columbia.... . . . . . . . . . . . ... . c. 86,512 1,788,206 

----- ------
Total. ............... ... · I 134,498 '2,780,086 

* Calculated from the values at the rate of $20.67 per ounce. 
a. PIM'er gold. 
b. Gold produced in treating free milling ores. 
c. As follows: Gold from placer mining . .... _ ........ S 544,026 

do vein do . . . . . .. . .. . . . . . 1,244,180 

Sl,788,206 

Nov A SCO'L'IA. 
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PRECIOUS 
METALS. 

Gold. 
Production by 
Provinces. 

The gold production of this province is in contrast with that of the Nova Sc-otia.. 

other provinces, in that it results entirely from the treatment of the 
free-milling quartz, found in veins in rocks classed as of Cambrian age. 
During 1896 operations were carried on at some 56 mines comprised 
within the boundaries of 25 subdistricts. The number of mills was 
50, many of them quite small, and operated for only a short time 
during the year. 

A glance at the following graphic Table A will show the growth and 
fluctuations of the gold mining industry of this province since 1862. It 
will be evident that the past three years represent a recovery from a. 

preceding period of depression beginning in 1889 and lasting till 1893, 
after which the production shows a most encouraging growth. The 
increase of production of 1896 over 1893 amounts to about 36 per 
cent, most of which must be credited to 1896, which shows a gain of 
about 20 per cent over 1895. A glance backward over the record of 
past years, as exhibited in the table, shows that in the sixties the 
industry had attained a high degree of pro~perity, the output for 1867 
being well over- half a million, higher even than that for 1896, and the 
highest for the whole period. Since those early years the mines have 
of course deepened and therefore have gradually left behind the more 
easily worked surface ores. As none of the mines are really very deep 
yet, this dirndvantage will be found to be more. than offset by the 
increased facilities becoming available due to the progress in the 
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general development of the country and to improvements in mechanical 
appliances. Doubtless also now that Canada is attracting attention 
as a promising field for mineral enterprise, the next few years will see 
an inflow of capital into the province which will result in a more 
vigorous development of its already known resources. 

Calen-

I dar Value. 
GOLD. Year. 

- ----- I NOVA SCO'l"IA 

s ANNUAL PRODUCTION. 

1862 141,871 Table A . 

1863 272,448 
1864 390,349 
1865 496,357 
1866 491,491 
1867 532,563 
1868 400,555 
1869 348,427 
1870 387,392 
1871 374,972 
1872 255,349 
1873 231, 122 
1874 178,244 
1875 218,629 
1876 233,585 
1877 329,205 
1878 245,253 
1879 268,328 
1880 257,823 
1881 209,755 
1882 275,090 
1883 301,207 
1884 313,554 
1885 432,971 
1886 455,5G4 
1887 413,631 
1888 436,939 
1889 510,029 
1890 474,990 

1891 451,503 
1892 389,965 
1893 381,095 
1894 389,338 
1895 431,119 
1896 518,880 

Tables B and 0, following, should be studied in connection with 
Table A. Taking the period dealt with for the production a contrast 
is noticeable. The increase in the tons of ore crushed is over 112 per 
cent, as compared with 36 per cent for the production, which indicates 
a change in practice, the operators finding it worth while to handle 
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more of their lower grade ores than they did in the initial years of the PREcrous 

industry. This point is rendered more clear by a compari:;on of METALS. 

the amounts of ore crushed in the sixties with the figures of Gold. 

ld d d TI . . f h . d . I Nova Scotia. go pro uce . 16 greater act1v1ty o t e m ustry m t 1ose years, 
whilst quite apparent in Table B, is not nearly so well emphasized as 
in the production, in Table A, the selected higher grades of ore being 
evidently the source of the precious metal in that period. 

I 
Calen· 

dar Tons. GOLD. 
Year. :N°OVA SCOTIA. 

To:s-s o;· QUARTZ CnusHED. 
Table B. 

1862 6,473 ---
1863 17,000 
1864 21,431 
1865 24,421 
1866 32,157 -
1867 31,384 
1868 32,25() 
1869 35,144 
1870 30,824 
1871 30,787 
1872 17,089 
1873 17,708 
1874 13,844 
1875 14,810 -
1876 15,4!10 
1877 17,3G9 -
1878 17,989 
1879 15,93G 
1880 13,997 
1881 1G,55G 
1882 21,081 -
1883 25,()54 - ~ 

1884 25,186 -
1885 28,890 
1886 29,010 
1887 32,280 -
1888 36,178 
1889 39,IGO -
1890 42,749 
1891 36,351 
1892 32,552 -
1893 42,35-! -
1894 55,357 
1895 60,GOO 
189G 69,169 

In Table C, following, the points above set forth are still more 
apparent. It will be seen that, apart from a certain amount of 
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fluctuation year by year, there has been a steady decrease in the 
average yield of ore crushed and treated. The first year given, viz., 
1862, shows a small number of tons of ore crushed, but a yield of gold 
of almost $22.00 per ton, in strong contrast with 1896, when there 
were over ten times the number of tons crushed but the average of 
the gold extracted per ton had fallen to almost one third. As before 
mentioned, this is not necessarily to be attributed to an impoverish
ment of the gold bearing veins with depth, but rather to an improve
ment in the practice, enabling the lower grade of ores to be treated 
profitably. 

Calen- GOLD. I 
dar V alue. NovA ScoTLL I Y ear. 

AVERAGE YIELD PER TON Cl' ORE ------
s 0RU8llED. 

Table C. 
1862 21·91 
1863 rn·o2 
1864 13·21 
18G5 20·32 
18GG 15·28 
1867 16•96 
1868 12·41 
1869 1!). 91 

1870 12·5(j 

1871 12·17 
1872 

I 
14•94 

1873 i3·05 
1874 12· 37 
1875 14•76 
1876 15.08 

1877 18•95 

I 
1878 13•63 
1879 16 83 
1880 18·42 -I 1881 12•66 

I 

1882 13·04 

1883 11·60 
1884 12·44 
1885 14 •98 

I 
1886 15•70 ~ 

1887 12·81 
I I 

12·08 1888 
1889 13•0'.l 

I 
1890 11·11 I 

1891 12·42 I 
1892 11·98 I 

1893 8·99 
1894 7·03 
1895 7·47 
1896 7·50 I 
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Table 3, following, gives the details of the yield of the various dis- PnEoroi:s 
tricts covering a period of 35 years, and well illustrates their relatiYe ME'rAr.s. 
importance as contributors to the grand total and the average richness Gold. 
of the ore treated. · Nova Scotia. 

TABLE 8. 
PRECIOUS METALS. 

GOLD-NOVA SCOTIA. PuoUUCTION OF 'rHE DIFFERENT DISTRICTS, }'ROM 1862 TO 
1896, !NCI.USIVE. 

Districts. 
Tons of 

Ore 
Crushed. 

Total Yield. A,·erage 
____ ---------- yield per 

ton of 
0 D t G Valui> at 2,000 lhs. 

______ ,_'~~ "'·'°.""~i-s-
Caribou and :MooseR.I 92,184 36,509 1 Hi 711,927 7·72 
Montague . . . . . . . . . 20,130 35,835 11 19 698,794 34 ·71 
Oldham..... .. .... .. 44,488 48,044 9 (j 946,617 21·27 
Renfrew........ 48,456 ::!3,909 10 2 661,235 13'64 
Sherbroke . . . . . . . . 178,956 126,lGO 0 11 2,460,120 13"74 
Stormont ............ 95,331 43,731 1 4 852,756 8·94 
Tangier & Mooseland . 3-1,354 20,091 3 15 391,778 U ·40 
Uniacke. ....... 50,809 34,0!JO 19 12 664,774 13·08 
Waverly.... . . . . 118,595 60,064 5 20 1,171,253 9·87 
Salmon River. . . . · I 83, fJ88 31, 906 13 19 622, 181 7 ·40 
Brookfield . ... 15,930 12,818 14 4 240,215 15·08 
Whiteburn.... ... 7,3G8 10,213 18 20 199,172 27·03 
Lake Catcha...... 12,499 11,072 11 20 215,915 17'27 
Rawdon. . . ....... 12,808 10,023 16 21 195,46.) 15·26 
Killag. . . . . , . . . . 502 538 13 12 10,504 20·92 
Wine Harbour. . . . . 43,368 29,512 8 10 575,49~ 13·27 
'Fifteen-Mile Stream.. 26,976 14,633 15 5 285,358 10·5/ 
l\Ialaga_.... . . . . . . . . . 22,6~8 14, 733 4 21 287,29' 12·66 
Gold River .. . . . . 510 639 13 3 12,473 21·88 
Cow Bay....... 326 323 19 0 6,317 19·37 
Ovens .. ... _.... 27 4 19 6 !l7 3·5!) 
Lei psi gate. . . . . 11 10 10 6 203 18 ·G::l 
Liscombe Mills 7 0 15 6 15 2·12 
Gays River.. . . 91 14 1 0 274 3·01 
Beaver Dam.. ....... 80 17 0 0 332 4·14 
Lawrencetown. . . . . . 21 4 3 4 81 3'86 
Unvroclaimed 56,424 42,854 17 21 835,671 14·81 

Totals. . . . . . . . . . . 96H, 987 617,759 19 19 s 12,046,319 I s12·45 

The district. details for 1896 will be found tabulated in Table 4 
below. In it will be found all the data necessary to compare the 
different districts with regard to their relative activity, richness of ore 
treated, etc. It will be seen that, as a rule, the operations carried on 
are on a small scale. Of 25 districta named, but seven crushed over 
1,000 tons of ore during the year, and five of these range between 
1,000 anJ 10,000 tons, and two go over that amount, viz., Caribou 
with about 13,000 and Stormont with 01·er 27,000. The average yield 
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of gold per ton for these two districts is low, viz., 3 dwt. 19 grs., 
and 4 dwt. 5 grs. respectively. For those districts ranging between 
1,000 and 10,000 tons of ore crushed, the average yield of gold has 
been higher than in the last mentioned cases, ranging from 6 dwt. 
7 grs. to as high as 15 d wt. 19 grs., average of over 5, OOO tons 
crushed in Brookfield district. For the whole of the districts worked 
during 1896 there appears a very wide range in the average yield per 
ton from the lowest at a little over 2 dwts. to the highest at over 6t 
oz. per ton, with an average for all districts, however, of 7 dwt. 
9 grs. 

TABLE 4. 

PRECIOUS METALS. 

GOLD.-NOVA SCOTIA DISTRICT DETAILS-CALENDAR YEAH 1896. 

Distrids. 
Tons of 

Ore 
Crushed. 

Total Yield 
of Gold. 

Average Yield 
of Gold 

Per Ton. 

Oz. Dwt. Grs. Oz. Dwt. Grs. 

Caribon ............... ·I 8 5 12,862 '.l,450 8 17 1 O 3 19 
Montague........ .. .. 1 1 93 86 8 9 0 18 14 
Oldh>im............... . 2 2 223 105 17 4 0 9 12 
Renfrew .. .. . .. . .. .. .. . 1 1 326 205 10 0 0 12 14 
Sherbrooke.... . . . ... .. 5 5 7, 171 3,287 1 9 0 9 3 
Stormont..... . . . . . . . fl 9 

1 

27,488 5, 787 10 4 0 4 5 
Tangier .. .. .. .. .. .. .. .. 2 2 5G5 78 15 0 0 2 18 
Uniacke . . . . . . . . . . . . . . . 5 5 4,501 3,416 13 21 0 15 4 
Waverly . .. .. .. .. .. . . . 1 1 l,68G 532 lG 6 0 6 7 
Brookfield .. .. . .. .. .. . 2 1 5,285 4,177 fl 0 0 15 19 
Lake Catcha . . . . . . . . 3 2 607

1 

212 18 17 0 7 0 
Rawdon . . .. .. .. .. .. . .. 2 2 (i33 391 3 0 0 12 8 
Wine Hal'bour. .. ...... 1 1 806 427 6 21 0 10 14 
.Fifteen-Mile Stream.... 1 1 5,201 2,634 4 O 0 10 3 
Malaga........... .. .. . 1 1 411 283 15 0 0 13 19 
Gold River............. 2 2 I 570 G39 13 3 1 1 2 10 
Whitebum . . . . . . . . . . . 1 1 152 93 4 0 0 12 6 
Kilhg . . . . . . . . . . . . . . . . 2 1 20 12!5 4 15 6 5 5 
Cow Bay . . . . . . . . . . . . . 1 1 32G 323 19 0 0 19 21 
Ovens . . . . . . . . . . . . . . . . . 1 1 27 4 19 6 0 3 16 
Leipsigate . . . . . . . . . 1 1 11 10 10 G 0 19 2 
Liscomb Mills.. . . . . . . 1 1 7 0 15 6 0 2 4 
Gays River . . . . . . . 1 1 91 I 14 1 0 0 3 2 
Beaver Dam . . .. . .. . 1 1 80 17 0 0 0 4 6 
Lawrencetown . . . . . . 1 1 21 4 3 4

1 

0 3 22 

Totals and averages.\w 501-69,169 \ 25,3114_4 ____ 0_7 __ 9_ 

QUEllEC. 

There is little to note regarding this industry at present. A glance 
at Graphic Table D will illustrate the great variations in the extent 
of the work of developing the gold deposits of this province. It will 
be seen that, whilst there was a period of considerable and fruitful 
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activity in the first five years recorded, these were followed by a con- PRECIOUS 

siderable falling away during the succeeding three years. From 1885 ME'rHs. 

to 1891 the industry was at a very low ebb, producing but a few Gold. 
Quebec. 

thousand dollars worth of gold per year, and although a most hopeful 
revival occurred during 1892, 1893 and 1894, depression again set in, 
and for the past few years but little or nothing is to be recorded in 
the way of production. It must be borne in mind, however, that the 
figures given in the table are probably below the amounts actually 
produced, but the progress of the industry has been so irregular and 
disorganized, that it was found impossible to get exact data. As 
illustrating the varying fortuneR of the industry, however, the figures 
can be taken as relatively correct. 

,_; GOLD. 
" "' QUEBEC. :>< 
" ANNUAL PRODUCTIO:S-. " '"O Value. .:: TABLE D . 
$ 

" 0 ------

s 
1877* 12,057 
1878 17,937 

1879 23,972 

1880 33,174 
1881 56,661 
1882 L7,093 
1883 17,787 
1884 8,720 -
1885 2,120 -
188G 3,981 -
1887 1,G04 -
1888 3,740 
1889 1,207 
1890 1,350 
1891 1,800 
1892 12,987 1-----
1893 15,G96 1------
1894 29,196 1-----------
1895 1,281 
1896 3,000 

*Second half of year only. 

The following statements by Mr. R. Chalmers, from the Summary 
Report of the Survey for 1896, refer particularly to the work done in 
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minmg m that year, and give also some interesting particulars in 
regard to the deposits : 

" On entering t.he field, observations were first marle in the different 
districts in which gold rpining was in progress, especially where shafts, 
tunnels, etc., were open. Development work was found to be going on 
at Dudswell, Ditton, Massawippi Lake, and in Beauce county, though 
only to a limited extent. On the west side of Massawippi Lake, Mr. 
James Stark, representing an English company, was at work with 
twenty-two men, in tbe bed of a small stream on lot 14, range VI., 
Hatley, Stanstead county. Some gold was found in the gravels, but not 
sufficient quantities to pay for working. Mr. St~rk's object was, how
ever, to find it in the matrix. Broken quartz seams, with pyritous, 
slaty and talcose minerals, traverse the rocks mapped as pre-On.mbrian 
there. Specimens of these were brought to the office for assay in the 
laboratory of the Survey. The work at this place was discontinued 
after a month or two. 

" The stream along which the gold occurs runs entirely across pre
Cambrian rocks and falls into Massawippi Lake, and the gold seems, 
therefore, to be derived from these rocks. Their character is very 
much the same as that of the rocks in Dudswell Mountain. 

"On lot 5, range XV., Magog, near the foot of Orford Mountain, 
mining for gold was undertaken by a Mr. Lacroix, and several men 
were at work in a pit in the bank of a small stream, at the time of my 
v1s1t. Thu Cambrian slates there contain some thin qu·1rtz seams 
accompanied by pyritous minerals; but Mr. Lacroix could not show 
me any gold obtained from this opening, and later on it was closed. 

" Gold Mining at Dudswell.-From Magog I proceeded to Dudswell, 
"'here some time was spent and repeated examinations wero made 
during the summer as work progressed. At Harrison's, lot 1, range VI., 
Westbury, free gold was found in the autumn of 1895 in a thin seam 
of quartz in a sort of conglomerate rock.* The exposure in which it 
occurred was uncovered to a still greater extent, along a low ridge, 
dul'ing the winter, and an opening made in the conglomerate, but 
without any further result than as stated in the Summary Report 
reforred to. It is evident, however, that this conglomerate exists here 
in much greater thickness and extent than at first supposed; but 
whether auriferous throughout has yet to be proved. Mr. John Arm· 
strong, of Marlow, Beauce county, has leased this property and was 

*Summary Report, Geol. Surv. Can., 1895, p. 9~. 



JNGALL l l\IINERAL STATISTICS AND MINING. 127 s 

preparing to have the auriferous character of these rocks 
paratory to working them. 

tested pre- PRECIOUS 
METALS. 

Gold. 
"In Kingsley Brook, a considerable amount of work has been going Quebec. 

on this season. A company has been formed to operate the mines on 
this stream, called The Rodrigue Mining Company, and the mining 
rights along the whole stream have been secured. Mr. H. C. Donnell, 
of Boston, U.S., is manager. Early in the season a dam was con
structed near the source of Kingsley Brook, and an 80-horse-power 
boiler and hydraulic pump were put in, principally to work the gravels. 
Mr. Donnell informed me that he finds gold in paying quantities in 
these, but his ultimate object is to find the auriferous quartz or matrix, 
which he hopes to do as he sluices the gravels and uncovers the rock 
surface in the valley of the stream from the foot of the mountain up 
towards the dam. The boiler, Mr. Donnell states, is large enough to 
furnish power to drive a 50 or 60 stamp mill, and can be utilized for 
that purpose when gold is found in the rock in sufficient quantity to 
warrant the purchase of a mill. 

"The rocks of Dudswell Mountain are, like those on the west side 
of Massawippi Lake, pre-Cambrian slates and schists. Kingsley Brook 
crosses them nearly at right angles to the strike and has dropped con
siderable quantities of gold into the joints and crevices. Mr. Donnell 
informed me he was finding gold in these to a depth of two or three 
feet below the surface of the rock. Latterly, he was mining the 
decayed or partially rotten rock to that depth along with the overlying 
gravels and had sunk his sluice-boxes to that level. The discovery of 
gold in the rock-fissures means a continuance of operations for many 
years longer than if the gravels alone were worked. 

" In regard to the difficulties encountered in gold mining in Kingsley 
Brook, and probably also in the valleys of the other small streams 
flowing off Dudswell Mountain, the first is the scarcity of water dur
ing the midsummer months, if operations are conducted on anything 
like a large scale. This difficulty can only be overcome by the con
struction of dams and reservoirs. The second is the presence of 111.rge 
boulders in the gravels. These interfere, to some extent, with hydraulic 
work, and have to be blasted or removed by derricks before the whole 
of the gravels can be sluiced. No quicksands occur in the valley 
of these small streams as they do in Beauce county, except in the 
tenaces at the foo~ of the mountain. Mining has not yet been under 
taken in any of these terraces. 

"On a stream from one to two miles north-east of Kingsley Brook, 
called Rowe's Brook, lot 8, range IV., Dudswell, alluvial gold mining 
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has been prosecuted this season by .Messrs. Hayemal and Soteri, for
some months and gold in paying quantities obtained by the ordinary 
process of sluicing. A clean-up which I witnessed while visiting this 
locality, seemed to prove this statement. The character of the deposits 
is very much the same as in the Kingsley Brook valley, as described in 
the Summary Report for 1895 (p. 91), except that the thickness is 
perhaps, fully greater. 

" Gold lefining in Ditton. -In the valley of the Little Ditton River, 
some work has been performed during the past season by Messrs. 
McCritchie and McKay of Scotstown, about a quarter of mile above 
the bridge on the road to Chartierville. The gravels at this point 
were washed for some weeks by these men previous to the date of my 
visit and some gold was obtained. One nugget weighing an ounce 
was found at the bottom of the gravel, close to the bed-rock. The 
chief auriferous deposits here are those resting upon the rusty rotten 
rock, and are themselves highly oxidized, though stratified. Overly
ing them are alternating gravel and sand beds, which must be 
largely of post-glacial origin. The boulder-clay is, however, rarely 
seen in contact with these. They contain but little gold. 

"To the south of the locality mentioned, along the little Ditton 
valley, gold has been washed from the gravels at several points, nearly 
as far up as the International boundary, e. g. at a point a mile north 
of the cross-road going west from Chartierville, also south of that road 
and near the source of that stream in the vicinity of Prospect Hill, 
where it is reported to have been found in quartz, but I could obtain 
no authentic information on this point. It has also been discovered 
in the alluvium~ of the main Ditton R.iver to the south of Chartier
ville village. No work has been done, however, in the two last-men
tioned localities. 

"Gold lrfining in the Chaudiere Valley.-Along the Chaudiere River 
and its tributaries, very little gold mining has been carried on during 
the past season. Work in the tunnel at St. George, referred to in the 
Summary Heport for 1895 (p. 87), was continued until September last, 
when it was found that the old pre-glacial channel of Slate Creek was 
not likely to be reached by following the course in which the tunnel 
was started, and it was abandoned for the present. At the time opera
tior.s were suspended, the tunnel had been run in nearly 900 feet. 
Great difficulties were experienced in keeping it open, owing to the 
presence of quicksands and to the quantities of water in the ground 
overhead seeking outlet and carrying these sands with it. The succes
sion 0£ the deposits disclosed in the tunnel is interesting from a geologi-
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cal point of view. In descending order it is as follows :-(1) surface PnEcrous 
METALS. 

soil; (2) boulder-clay with an intercalated band of strat.ified clay, or Gold. 

stratified boulder-day; (3) stratified clay and sand (pipe-clay and Quebec. 

quicksands); (4) coarse, stratified gravel with pebbles and a few 
boulders one or two feet in diameter-colours of gold occur in this 
gravel; (5) a local bed of coarse slated material with quartz bands run-
ning through it. It is apparently a decomposed slate which may have 
originally been thrown down as a talus at the base of a boss on the 
slope; ~ 6) fine yellow sand with ochreous streaks through it, passing 
into rotten rock in situ beneath, the strata being in the same position 
as in the solid rock ; (7) unglaciated rock. 

"The most remarkable member of the series is number 6. It is 
unlike any other bed met with in connection with the gold-bearing 
deposits of Beauce county, and is noteworthy as showing the slight 
erosive action of the Ple.istocene ice, exposed, as this slope of the 
Chaudiere valley must Lave been to the full force of the glacier which 
moved qver this district from north-west to south-east. 

" In the valley of the Riviere du Loup, Mr. L. Gendreau is endea
vouring to open up a series of gravel banks on the west side, which 
extend from three to five miles above its mouth. These gravels are 
reported to contain gold in workable quantities, but I have seen no 
competent tests made. The following is a section of one uf these b:1nks 
situated about four milP.s above the confluence of the du Loup and 
Chaudifire rivers. (1) Surface soil; (2) boulder clay, the upper part 
stratified in places; (3) a thin seam of stratified sand graduating into 
the following bed ; ( 4) stratified clay (pipe-day); (5) stratified sand and 
gravel, the latter usually in lenticular seams with ochreous bands, 
especially in the upper part. This is the deposit said to be auriferous; 
(6) fine, gray, stratified sand, the bottom not reached as it lies beluw 
the level of Riviere du Loup. 

" Whether gold exists in paying quantities in these gravels does not 
appear, but Mr. A. A. Humphrey, of the c~rnada Gold l\1inin~ Asso
ciation, formerly washed a good deal of gold out of the gravels of the du 
Loup valley in his No. 1 pit, just below the mouth of the Gold Stream, 
i.e., about two miles lower down than the above section ; and also in 
No. 3 pit near the river's mouth (see Summary Report for 1895, p. 89, 
where it is called No. 1 pit), though so far as known not in sufficient 
quantities to pay for hydraulic work. 

"In the Gilbert River valley, some gold mmmg was carried on 
during the past season by the Leclerc Brothers, who are reported to 
have met with fair success, and to have taken out in a few weeks 

9 
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about $400 worth. Two nuggets valued at $50 and $60, I am informed. 
were obtained by these men. One of these nuggets was shown to me. 

" On Mill Stream, near St. Fran~ois, Beauce, some work has been 
performed by Messrs. Copal and Pomerleau, and gold has been found 
in parts of the valley of that stream not hitherto prospected. In the 
valley of Black River, a branch of Des Plantes River, joining it from 
the south, gold was discovered in the gravels at the confluence of the 
main tributary. 

" The present languishing condition of the gold mining industry in 
Beauce county, appears to be due to causes other than the scarcity of 
gold in the alluviums. It would be invidiouR to make any remarks, 
however, concerning these causes. That gold still exists in a number 
of these valleys in paying quantities, i.e., in quantities sufficient at 
least to w'l.rrant a skilful and economic expenJiture of capital in their 
exploitation, is a fact which no one who has examined the district can 
deny. But on the other hand it must be remembered that this dis
trict, can show a total of a large number of failures in gold mining, 
and that there are other causes for this besides want of scientific 
knowledge or skill and want of capital. In much of the Chaudiere 
districts, the gold exists in a very thin and scattered condition, and 
the gravels containing it are capped by such thick beds of boulder-clay 
and quicksands that it is doubtful whether it can be profitably mined. 
In the deeper parts of the river valleys there are still greater difficul
ties to contend with. In the old pre-glacial channels the gold has, of 
course, been more or less concentrated, but when it is considered that 
these often lie below the present water-courses, and that tunnels or 
shafts at these levels are likely to receive a portion of the drainage 
waters, the expense of exploration would be great and only deposits of 
considerable richness would probably prove remunerative. 

"The failure hitherto to find workable gold-bearing quartz, has 
given wrong impressions concerning the district, leading miners and 
mining engineers to suppose that it has been but very imperfectly 
explored. As a matter of fact a considerable number of geologists, 
mining engineers and experts have visited and examined this district, 
and the literature pertaining to it is somewhat voluminous. There 
are, of course, different local conditions existing here as regards the 
distribution of the gold in the alluviums from what prevail in non
glaciated countries, and these diverse conditions may not have been 
sufficiently taken into account. But the Chaudiere district has not 
suffered for lack of competent and skilful exploration, or for want of 
capital. 
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"Notwithstanding the backward condition of go]d mining here, this PREcrous 
district, or at least some portions of it, offers inducements to miners METALS. 

and capitalists equal in some respects at least to those of some other Gold 

gold regions more favourably regarded. Quebec. 

"The further development of the gold mines of the Ohaudiere area 
should, it seems to me, lie in the direction of introducing rrachinery 
and plant adapted to alluvial mining under the peculiar local condi
tions which are found there. But first the gold-bearing gravels, in a 
great number of placei;, should be tested anew, and their gold content 
per cubic yard proved, with the view of ascertaining whetter it is 
sufficient to pay for the expenditure in the direction indicated. To 
effect this exploration adequately, it would seem that boring machines 
are absolutely necessary. The great thickness of th1i boulder clay, 
which never contains gold in paying quantities, but which must be 
penetrated by shafts or tunnels before the auriferous deposits can be 
reacbed and worked, as well as the difficulty of locating the old river
channels in which the auriferous deposits mainly lie, have hitherto 
proved serious ob<>tacles to exploration in the deep-lying beds. With 
boring appliances these difficulties could be overcome, at least to a 
much greater extent than by the rnetbods hitherto employed, the posi
tion of the old channels could be located in less time and at much less 
expense, and the thickness of the auriferous beds in these ascertained 
before commencing actual mining operations. 

" Quartz Veins.-In addition to the facts obtained relating to 
alluvial gold mines, a considerable body of data concerning quartz veins 
and other rocks which might be likely to yield gold was collected in 
the field, with a view of ascertaining, if possible, its primary source. 
The details regarding these will be given in my forthcoming general 
report; while such specimens as were brou~ht in from the field will, 
meantime, be subjected to examination and assay in the laboratory of 
the Survey." 

ONTARIO. 

The revival in the gold mining industry of Ontario during the past Ont:trio 

few years will be evident from a glance at Table 5 below. For the 
three years following 1887 the industry was practically dead. Since 
the fresh start made in 189 1 there has been a steady and large 
increase as shown. Apart, however, from several mines in the pro-
vince, which can be now said to hav!l been placed on a permanent 
working basis the industry as a whole is yet in the initial stage, but 
with a very hopeful outlook. Prospecting and development work 

t 
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has been actively prosecuted in a number of districts throughout the 
province and encouraging results are reported. The districts most 
promising have .been the Lake of the Woods and Rainy River districts 
in the western part of the province and the Hastings and W ahnapitae 
di~tricts in the east.. The latter district lies north of the well known 
Sudbury nickel and copper mines on the main line of the Canadian 
Pacific Railway. 

PREClOUS M E'fAJ,S. 

GoLD-0N'rARlO-ANNUAL Pnonuc•rroN. 

Calendar Y ear. Ounces 
l?ine. Value. 

s 
1886 .................... ... ................ . .............. . 
1887 . . . . . . . . . ... . ....... ' . . . . ... · 1 327 

~iiL·:;:::: ::_:::::: : ::::: : :: .: ::: : :::::::::::: 
lbfll . . . . . . . . . . ' .. ' . . . . . . . . . . . . . . 97 
1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . 344 
1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708 
18!l4 . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 1,017 
1895. ... . ............... . .... 3,015 
1896................... . . . . . .. . . . . . 5,5G3 

6,760 

2,000 
7,118 

14,637 
39,624 
62,320 

115,000 

The outlook for further discovery of vems similar to those already 
proved to be gold-bearing in the district already alluded to, is very 
hopeful. Areas of the series of rocks, classed as Huronian, anrl where 
the geological conditions are generally similar to those found in the 
already proved districts have been shewn by the Geological Survey to 
exist in many other parts of Ontario, and in many of these exploration 
will doubtless bring to light payable gold-bearing veins. The location 
of these Huronian areas is shown on the general map of Canada as 
well as on a number of more detailed district maps issued by the 
Survey. The ores of the western districts are almost altogether free
milling, the metal in that condition constituLing about 80 per cent of 
the whole gold contents. The ores of W ahnapitae are similar. 

The following description by Prof. A. P. Coleman is given of the 
work done at the Sultana mine on Lake of the Woods in the report of 
the provincial government bureau for 1896 :-

" Tbe most justly famous mine in our whole western gold field is 
undoubted ly the Sultana. on an island seven miles south-east of Rat 
Portage, owned by Mr. John F. Caldwell, of Winnipeg. After years 
of hard struggle against adverse circumstances, this plucky and ener-
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getic mine owner is reaping a solid reward in the shape of a great body PttEcrous 

of rich quartz, in places forty feet wide, and already followed more Mici'ALS. 

than three hundred feet in depth. Nearly a thousand feet of drifting Gold .. 

h b d d l . l . . h k l ll Ontario. ave een one an t iere is ore enoug 1 in s1g t to eep t 1e we 
equipped ten-stamp mill, or one double its size, running for years. The 
ore bodies appear to be lenticular, the lower one of immense size, and 
are inclosed in the sheared and schistose edge of an area of coarse 
porphyritic granitoid gneiss. * * * * The ore is somewhat quartzitic 
looking, contains one or two per cent of iron pyrites, and is free mill-
ing to the extent of 75 or 80 per cent. A recently finished chlorina-
tion plant extracts the gold carried by the sulphides very satisfactorily. 
Gold mining at the Sultana has been reduced to a thoroughly business-
like basis, the mill running with scarcely a halt and the weekly brick 
being turned out with perfect regularity. If this splendid mine bad 
been in th hands of a stock company much would have been heard of 
its dividend paying powers; but its owner is too modest to boast of 
its success.'' 

Mr. Wm. l\'Iclnnes, the geologist in charge of the work of the Geo
logical Survey in this region, has described the geological conditions 
and other fe:i.tures of a number of these gold-bearing veins in the 
Summary Report of the Department for 1896 (pp. 34 to 43). His 
remarks are reproduced below :-

" While on Lake of the '\Voods, the Regina and Sultana mines were 
visited. The vein in the case of the former of these, traverses both 
an intrusive area of alterrd hornblende-granite and a Keewatin diabase, 
the line of contact between the two cutting the drifts in the mine and 
showing an ovel'lap of the diabase by the granite. 

" At the Sultana, the vein occurs in a very much crushed and 
sheared hornblende-granite which occurs here, as it does generally, as 
an intrusive mass not far from the contact between the biotite-gneiss 
area and an area of Keewatin rocks. The Scramble mine, which lies 
to the north of the railway, within six miles of Rat Portage, occurs in 
a band of Keewatin hornblendic schists or crushed diorites, and close 
to the edge of the Rossland granitic area. Some surface stripping has 
been done here, and a shallow shaft has been sunk on a band 25 to 35 
feet in width, made up largely of quartz and heavily charged with 
iron-pyrites, occurring both in thin sheets along the planes of cleavage 
and irregularly distributed through its mass. Parts of the band were 
found to pan well, and an average value of over $20 to the ton is 
claimed for the whole band. 

" Considerable activity bas been shown in developing and exploit
ing gold propertie8 about Lake of the Woods generally, and attention 
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is being again devoted to various properties which have lain unde
veloped for years. New discoveries of gold-bearing veins have been 
made in various places in the district, notably about Shoal Lake, where 
the Mikado and other properties have been attracting attention. 

"Here, as in the Seine River country, the gold has been found, in 
every case, of which we have any record, at no great distance from the 
contact between the Keewatin and intrusive granitoid rocks, which 
occur most frequently as narrow rims along the edge of the more exten
sive areas of biotite-gneiss, but which also invade the Keewatin rocks 
as isolated intrusive masses. I know of no case where gold-bearing 
veins have been found to occur in the main body of the biotite-gneiss 
areas which we have classed as Laurentian. On a preliminary edition 
of the Seine River sheet, the rocks in which the Sawhill vein occurs 
were so classed, but this was owing to a misinterpretation of the notes 
of the late Mr. W. H . Srnith, and it has been corrected on the regular 
edition of the map. 

''As surveys of Manitou Lake were already available from the work 
of previous seasons, it was not thought necessary to visit this lake 
during the summer. A number of claims have been located along the 
shores of the lake as well as abou~ Little Manitou Lake. These claims 
lie in the Keewatin br.lt, which extends all along the lake in the form 
of a narrow band, between the large Laurentian areas to the east and 
west, and connecting the Keewatin area of Pipestone Lake with tnat 
of lakes Wabigoon and Minnietakie. It was known from last season's 
work that the Laurentian areas approach the shores of the main Mani
tou closely, and a trip eastward from the foot of Osborne Bay, made by 
Mr. Lawson last summer, proved that the gneif'S area of Eagle Lake 
extends eastward at least to beyond Niven's 22-mile-post on the Base 
Line of 1893-94. The marginal area of hornblende-gneiss which so· 
commonly surrounds the biotite-gneiss areas, was found to intervene 
here also between the main gneiss area and the Keewatin. 

"Prospecting was extended northward during the summer into the 
region lying to the north of the Canadian Pacific Railway along the 
Minnietakie Lake Keewatin belt, which is a continuation north-easterly 
of the W abigoon Lake area. :Promising veins are reported in this 
district, and assays of specimens from there made in the laboratory of 
the Survey gave small quantities of gold, enough at least to confirm 
the occurrence of gold in the region. 

"Saw bill mine (location 313X.) was visited and the rocks about 
Sawhill Lake examined. They were found to consist in the main of 
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hornblende-gneisses and hornblendic granites and syenites often much PRECIOUS 

crushed and sheared, in places becoming schists in structure. :'11ETALS. 
Gold. 

"In one of these much crushed and sheared bands the vein o'ccurs Ontario. 

on which the Sawhill shaft has been sunk. The shaft, which follows 
the vein, was down about 40 feet at the time of my visit, and work 
was continued actively during the summer. The vein at the surface 
has a width of about 4 feet. It strikes N. 9° E. astronomical (or N. 
15° E. mag.)* and can be followed in a southerly direction for 300 feet, 
where it bends to a direction S. 24 ° vV. for another 300 feet, grad ually 
failing in width until it becomes very small. In a northerly direction 
it has been traced about 900 feet, beyond which point the surface falls 
away into a swamp. J t was stated by those in charge at the time, 
that the vein could be picked up again beyond t he swamp. The hade 
of the vein is easterly at an angle of a little over 10 degrees from the 
vertical. Though running ' with the formation' there seems to be no 
doubt about the true fissure character of the vein. The walls are well 
deflued, the hanging-wall particularly so, often showing slickensided 
surfaces and a parting of crushed chloritic: material between the wall 
and the vein-matter. On the foot-wall, there is a certain amount of 
mingling of the vein-matter with the inclosing rock and a number of 
stringers and small parallel veins, so that the vein contents do not 
come away so freely from this wall as from the h anging-wall. The 
dump showed quartz carrying iron- and copper-pyrites and a con
siderable amount of free gold, and the vein at the bottom of the shaft 
was well defined and solid. 

"After a few days spent in an examination of some points about 
Steep Rock and Moose lakes, where the geology is somewhat con
plicated, Harold Lake was visited. A number oE veins have been 
exploited here, and half a mile of tramway has been built, connecting 
t he different openings with a five-s tamp mill at the lake shore. The 
outlet of the lake has been deepened to allow sinking on a vein known 
as the shore vein, which outcrops at the base of a low cliff near the 
south-west corner of the lake. This vein strikes N. 29° vV., with a 
hade to the north-east of a few degrees from the vertical ; it is rich in 
free gold, but small and somewh:i,t irregular. On No. 1 and No. 2 
veins, which vary in width from one to two feet, were drifts about 200 
and 140 feet respectively with a shallow winze on each, The mill was 
not working at the time of my visit. vVork was continued during the 
summer, <tnd Mr. Wiley informs me that a more promising vein, near 
the tramway, was being opened up. The veins occur near the contact 

* Bearings throughout this description are referred to the true meridian unless 
otherwise stated. 
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of a highly crushed and altered granite with Keewatin schists and 
diorites. 

"A week was next spent in the region about Bad Vermilion Lake, 
in an examination of some of the gold locations. In this vicinity, on 
the north shore of Shoal Lake, at Foley's (locations l 74E. and 17 5E. ), 
the veins occur in the so-called protogine granite area. This granite is 
first seen on the road leading northwards from the shore of the lake, 
at a point about 200 yards from the shore, and extends continuously 
northwards nearly to the southern shore of Bad Vermilion Lake. 
Two shafts have been sunk on a vein on this property to depths of a 
little over 200 and 100 ieet respectively, with drifts aggregating over 
300 feet. The vein is a true fissure, and has a width, as exposed on 
the surface, of from 18 inches to 3 feet. At the bottom of the deeper 
shaft it is stated that the vein has widened to 5 feet or more. The 
dump shows very rich looking quartz with iron- and copper-pyrites, 
galena, and a good proportion of visible free gold. 

"Other good looking veins occur on the same property. One of these 
about 100 feet to the south-west of the first-named vein promises very 
well. It has a surface width of about 2~ feet, and shows free gold in 
good quantity. Since my visit t.he company have continued active 
work on the property, and a mill is in course of construction. 

" Further to the east, on the road running northward from Mine 
Centre towards Hillier's and Ferguson's, the first rock exposures after 
leaving the Keewatin rocks, which are Reen on the immediate shore, 
are met with about half a mile south of Hillier's, or about three miles 
north-west of M.ine Centre, on Shoal Lake. They are greenish, highly 
altered granites with prominent blebs of opalescent quartz. The same 
granite is continuous to and beyond Ferguson's (A. L. llO). To the 
north, between the granite 'and the south shore of Bad Vermilion 
Lake, occurs a belt of allernating bands of gabbro and Keewatin 
diorite and schist. A great part of the area crossed by the road is 
covered with a thick coating of fine white sand, with large boulders 
of granite, which conceals the underlying rock, except where occa
ional bosses protrude. 

"At Ferguson's (A.L. llO and adjoining locations) in addition to a 
considerable amount of surface stripping, cross trenching, etc., two 
shafts have bP-en sunk to depths of about 50 feet each. On one of 
these the vein is divided into two small veins of a few inches each, 
separated by an intervening mass of granite about 18 inches in thick
ness, which continues to the bottom of the present shaft though nar
rowing down 1;o a few inches. 
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" In the other shaft on the same vein, further west, the vein is Pnxcrous 

better defined though still narrow. Among the other veins on the METALS. 

property is one, on which only stripping has been done, which can be Gold. 

traced for over 1000 feet, varying in width from 6 inches to between Ontario. 

one and two feet. These veins carry free gold in quantity sufficient, 
it is claimed, to well repay working. Work was continued during the 
summer on this property, preparatory to the building of a mill. 

"At Hillier's (the 'Lucky Coon,' 655 P.) the mill was idle and 
nothing was being done. The shafts, which were filled with water at 
the time of my visit, have been sunk on two parallel veins about 80 
yards apart, one vein showing a surface width of from 3 to 6 feet and 
the other varying from a little over a foot to a broad, irregular vein 
showing about one foot of crushed country-rock, a foot and a-half to 
three feet of quartz, and 2 to 3 feet of mixed stringers of quartz and 
country-rock. These are fissure veins cutting the granite mass. This 
whole area of granite lying between Bad Vermilion and Shoal lakes 
has been very much crushed and is fissured in all directions, so that 
the number of veins is very great, some of them promising well. On 
locations A.L. 103-4-5-6, are many good veins, the principal among 
them striking from N. 20° \V. to N.W. They vary in size up to a 
width of from 3 to 7 feet and generally show good walls. Many show 
visible free ~old and others are strong in sulphides. At K. 244, on 
the north shore of Bad Vermilion Lake, a band of greenish-gray, 
quartzose, massive rock, fairly mineralized with iron- and copper-pyrites 
and from 50 to 100 feet in width, is inclosed in green hornblendic 
schists of Keewatin age with a trend parallel to the strike of the 
schists. This band a.ppears to be an arm from the granitic area; it is 
cut in all directions by stringers and small veins of quartz from 9 
inches in thickness to mere threads, running generally across the trend 
of the band but following also every po~i;ible direction. These string_ 
ers, wherP, weathered on the surface, it is stated, pan well. 

"On K. 231, are a number of veins, some of good size but irregular 
and difficult to trace on account of a swamp on one side and a sand
hill on the other. What their gold content is was not ascertained. 
Many other properties from which good assays are stated to have been 
obtained, have been taken up in the neighbourhood, some in the 
granite, and others both in the interbanded gabbro and diorite and in 
the Keewatin bands. 

"There does not seem to be any good reason why gold-be:i,ring lodes 
in these last-mentioned rocks should be less permanent or persistent 
than in the granite." 
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Speaking of some of the routes traversed during the course of his 
season's work Mr. Mclnnes draws attention in the subjoined remarks, 
to places where prospecting might be carried on with likelihood of 
success. 

"The route led through Upper and Lower Scotch lakes, Irish Lake, 
Welsh Lake, Norway Lake and a number of small lakes and streams 
to Upper Seine Lake and the Seine River. 

"About midway on this ·route, the belt of Keewatin which forks 
from the Seine River band at Steep Rock Lake, was crossed. It has 
here, at its narrowest, a width of about two and a-half miles, and is 
made up of diorites and kindred eruptives of the Keewatin, with con
siderable areas of grauwacke and crushed quartz-porphyry, and of 
felsitic and quartzose schists, all more or less pyritous. Belts of the 
schist, in a number of places, show pyrites in thin sheets along the 
planes of cleavage, as well as scattered irregularly through the mass of 
the work. 

" Large angular blocks of quartz with iron- and copper-pyrites, 
which evidently had not travelled far, were noted about the shores of 
two of the small lakes near the height-of-land. 

"Along the southern edge of this belt, a band of hornblende-gneiss 
or crushed horblende-granite occurs, and forms a vein along the 
northern edge of the large biotite-gneiss area of Caribou Lake. This 
hornblende-gneiss band, where crossed on this route, has a width of a 
little over a mile, and is without doubt continuous with the area of 
the same rock about Sawhill and Moose lakes. The area just des
cribed with its extension towards the head of Sawhill Lake seems to 
offer a promising field for the prospector. 

* * * * * * 
"The regions lying immediately to the south of Eagle and W abigoon 

lakes offer a field which promises well for the prospector. In both 
these districts arn bands of Keewatin of very irregular outline, with 
intrusive areas of hornblende-granites andsaussurite-gabhros. These two 
districts and that to the south of Lowe1· Scotch Lake, have been particu
larly mentioned only because they are all easily accessible and do not 
seem to have attracted the notice of prospectors to any great extent, 
though the character of their rocks is such as to warrant their exami
nation." 

An interesting feature in the gold mining of the province is to be 
found in the work being done at the Empress mine on the north 
shore of Lake Superior which is situated in an area of Huronian 
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rocks separate from those already described. 
cribes this place :-

Mr. Mclnnes thus des- Pimcrous 
MErAr,s. 
Gold. 

"On the way back to Ottawa, the Empress mine, situated on the Ontario. 

north shore of Lake Superior, was visited. This is a low-grade propo-
sition, largely free milling. It lies to the north of the Canadian 
Pacific Rail way, near J ackfish station. At the lake-shore, the rock 
exposed in the cuttings 011 the line of railway is a medium-grained, red, 
hornblende-granite, and along the road leading to the mine the same 
rocks are seen to within a half mile or less of the mill. The veins on 
which work is being done occur in green, somewhat hornblendic schists 
striking N. 67° E. and dipping eastwards at an angle of 64°. Where 
work was being cal'ried on, there is a series of closely parallel veins, 
striking and dipping wit.h the cleavage of the schists. The largest of 
these was about six feet in width where stripped. The belt has been 
uncovered by cross-trenching for upwards of a mile along the strike, 
varying, of course, very considerably in quartz contents in that distance. 
The outcrop occurs on the slope of a southerly-facing hillside at a 
height of two hundred feet or more above the valley bottom. The ten-
stamp mill now on the property, has been placed near the bottom of 
the hill, so that a tunnel may readily be driven which will catch the 
veins at a depth of about 140 feet below their outcrop, and will prove 
the property pretty thoroughly and permit also the economical stoping 
of a large amount of vein-matter. At the time of my visit no mining 
work of a permanent character was being done, the ore for the mill 
was being taken by shallow shaft and drift from wherever it could be 
got at most conveniently. It was the intention of the management, 
however, to proceed with the driving of the tunnel during the winter. 
The owners claim only a low grade ore, but they claim also that the 
unusual facilities for working economically will ensure them a reason-
able margin of profit. 

"Other discoveries of gold-bearing veins were reported during the 
summer from different points along the north shore, but none of these 
were seen." 

N OR'l'H-wES'l' TERRITORIES. 

The gold production given below in Table 6 is, as in former years, North-west 

that mined in the Saskatchewan River bars added to the quantity T erritories. 

obtained from the placer washings of the tributaries of the Yukon 
River in Canadian territory. 

The nature of this work is such that but an approximate estimate 
can be arrived at, but the figures given are obtained by a comparison 
of several close estimates given by persons conversant with these 
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districts, and are probably as near the truth as possible under the cir· 
cum stances. 

TABLE 6-

PRECIOUS METALS. 

Gor,o :- NORTH-WEST TERRITORIES, PRODUCTION. 

Calendar Year. 

1885 . .. .... ... . ....... . . . .. .. ..... . 
1886 ..... ' . . . . . . . . . . . . 
1887 .. ..•.............. . . .... . .. 
1888 .... .. .... . .. . .. ... . ....... . 
1889 .. . ....................... . . . . 
1890. . .... . . .... . ... . .. . ... . . 
1891. .... . ... . .. . .............. . . 
18fl2 . ............................ . 
1893 ... . .. . . . .. ········ · · ·· · · ··· 
1894 ............ ... . .. . ... .. .... .. · 1 
1895 ...... .. . . .......... . . ... ... . . 
1896 ............. .. ...... . .. . . . . 

*Ounces 
(fine). 

24 
29 

5,907 
1,9(13 
9,434 
8,G60 
2,201 
4,741 
fl,981 
6,773 
7,257 

17,175 

* Calculated from the value at S20.67 per oz. 

BRITISH COLUMBIA. 

Value. 

s 
500 
600 

122,100 
41,200 

195,000 
179,000 

45,500 
98,006 

185,640 
140,000 
150.002 
355,000 

The progress of the gold mmrng industry of British Columbia is 
illustrated in Table E, following. Beginning with the first year recorded 
in the Table we have a production of about $700,000; six years later 
in 1863 the value of the gold produced had increase over 555 per cent 
to nearly four million dollars. Since the palmy days of 1863, 
with the exception of a few temporary recoveries, the industry has 
shown a steady falling off, until in 1893 the province could be credited 
with the production of less than $400,000 worth of gold. This unfor
tunate feature is due to the gradual exhaustion of the shallower 
and more accessible placer workings which up to a few years ago 
were practically the only source of the gold. 

Looking at the record of the past four year period, a steady and 
rapid growth is apparent, the increase of 1896 over 1893 amounting to 
471 per cent. This is the more encouraging as it carries great promise 
for the future, being due to the opening up and operating of 
a number of veins in the Kootenay and Yale districts of the province. 
Some of the increase is also to be credited to the inauguration of 
extensive hydraulic workings operating on the auriferous gravels 
of the province which, being suitable only to this method of exploita
tion, bad heretofore received but slight attention. 

Graphic Tables F and G, supplementing graphic Table E give the 
details of this industry for the province. 
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Calendar 
V:n.luc. GOLD. Year. 

BRITISH COLUMBIA. 
---- ---- ANNUAL PRODUCTION. s 

705,000 Table E. 
1858 

1859 
1,Gl5,072 

1860 
,2228,543 

1861 
2,nGll,118 

1862 
2,656,903 

1863 
3,913,563 

1864 3,735,850 

1865 3,491,205 

18SG 2,G62,10G 

1867 2,480,8fi8 

1868 
2,372,972 

1869 
l,774,!l78 

1870 
1,336,956 -

1871 
l,79!1,440 

1872 
1,610.972 -

1873 
1,305,749 

1874 
1,844,618 

1875 
2,474,904 

1876 ~G,618 

1877 
1,608,182 

1878 
1,275,204 

1879 
1,290,0.58 

1880 1,013,827 

1881 
1,046,737 

1882 
954,085 

1883 
794,252 

1884 
736,165 

1885 
713,738 

1886 
903,651 

1887 
693,709 

1888 
616,731 

1889 
588,923 

1890 
494,43G 

18fll 
429,811 

1892 
399,525 - 379,535 

1893 - 530,530 
1894 - 1,266,954 
189:5 

1,788,206 
1896 
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Calendar 

Y ear. 

·--- -

1858 
1859 
18GO 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1810 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 

GEOLOGICAL SURVEY OF CANADA. 

Number. 
GOLD. 

BRI'l'!SH COLUMDIA. 

NUMBER Or' MEN EMPT,QYED. 

--- Table F. 

3,000 
4,000 
4,400 
4,200 
4,100 ~ 

4,400 
4,400 
4,2!)4 -
2,982 
3,044 
2,390 
2,369 
2,348 
2,450 
2,400 
2,300 
2,868 
2,024 
2,282 
1,960 
1,883 -
2,124 
1,955 
1,898 -
1,738 
1,965 
1,858 
2,902 
3,147 
2,342 
2,007 
1,929 
1,342 
1,199 
1,340 
1,247 
1,610 
2,030 
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Calendar Value. Year. 

--- ----
s 

1858 235 
1859 403 
186(1 506 
1861 634 
1862 648 
1863 88!l I 
1864 8491 
1865 813 
18G6 893 
1867 814 
1%8 ()92 
186() 749 
1870 569 
1871 734 
1872 671 
1873 567 
1874 643 
1875 1,222 
1876 783 
1877 820 
1878 677 
1879 607 
1880 518 
1881 551 
1882 548 
1883 404 
1884 

I 

3!l6 
1885 241; 
1886 287 
1887 296 
1888 307 
1889 330 
1890 423 
1891 358 
1892 298 
1893 304 
1894 283 
1895 313 
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Table 7 has been compiled from data given in the Annual R.eport 
of the Minister of Mines for the province, and gives the district details 
for 1896. It will be seen that already the gold produced from vein 
mining quite overshadows that obtained from placers, the latter being 
but about 44 per cent. of the former. 

TABLE 7. 

PRECIOUS METALS. 

Gor,D-BRITISH COLUMBTA, PrtODUCTION, BY DISTRICTS, CALENDAR YEAR, 1896. 

Placer. Quartz. 

District. Division. 

Ounces. Value. Ounces. I Value. 

- -------------;---i--s 
Cariboo .. . .. .... Barkerville...... 4,145 82,900 1 · .... .. . . 

Lightning Cr~ek 2,650 53,()00 ..... . .... . 
Quesnel Month 2,555 51,100 . . .. . .. . . . 

1
Keithley Creek.... 9,853 l!J7,050 

Cassiar ................. . 1,050 21,000 

Kootenay East . .. ········· · ··· · · ... 1,054 21,076 

Kootenay West .. Nelson ........ . ... 275 5,500 236 4,720 
Slocan .. ...... .... . . . . . ' . . . . 152 3,040 
Trail Creek .. .... .. . .. 55,275 1,104,500 
Other Places ... 231 4,627 35 700 

Lillooet . ..... . . . 1,683 33,665 . 

Yale . . . . . . . . . .. Osoyoos ... G,561 131,220 
Sirnilkrimeen .... . 450 9,000 ................... . 
Yale . .. . . ..... . . . 3, 255 65, 108 . ..... ... . 

1-27,201 544:026 {;2,2591,244,180 
'--~~~~~~~~~~~~-·~~~-

The relative importance of the various districts of the province as con
tributors to the total gold production is shown by the figures in Table 
7. Taking first the placer gold into consideration, Cariboo heads the 
list with about 70 per cent, Yale comes next with about 13 per cent 



INGA LL.J i\JINEHAL STATISTICS AND i\JINING. 145 s 

Lillooet follows with about 6 per cent, Cassiar and Kootenay East Pimorous 
"b . d 4 h d w }T • I t ME1'ALS. contri utmg un er per cent eac , an est "-ootenay commg as 

· I d 2 Gold. 
wit 1 un er per cent. British 

W . h d h Id bt . d . . . . "th h Columbia. it regar to t e go o ame in vem mmmg, wi t e excep-
tion of about 10 per cent to be credited to Yale, it all resulted from 
the operations of the mines in the West Kootenay di vision in the 
districts of N elson, Trail Creek, Slocan, etc. Of this under 1 per 
cent came from the Nelson, Slocan and outlying districts and the 
remaining 99 per cent was contained in the products shipped from 
the Trail Creek mines, which yielded over a million dollars worth of 
the precious metal. This output was the result of mining and 
i::melting the gold-bearing ~opper and iron sulphurets of that district. 
The remaining small amount represents the results of treating free 
milling gold ores ; as at Camp McKinney, in the Osoyoos district of 
Yale di vision ; at the Poorman mine, in the Nelson district, and small 
lots of gold ore sent out to the smelters from other parts. 

The outlook for inct•eased production from the south-eastern portion 
of the province is very encouraging. In the last few years numbers 
of discoveries have been made of payable ore-bodies and veins, and in 
1896 there were about 70 mines producing in the section alludAd to. 
The facilities of transport are now greatly advanced, and this, with 
the home market furnished by the local smelters, will make it possible 
to work many claims which a few years ago could not have been 
operated. 

With the construction of the Crow's Nest Pass railway and other 
increased facilities promised in the immediate future, the outlook is 
decidedly encouraging for a still greater growth in 1897. 

The details of the work of discovery and development in the pro
vince are fully dealt with in the report of the provincial mineralogist, 
Mr. W. A. Carlyle, to the Minister of Mines of the Province. 

SILVER. Silver. 

The production of silver in Canada has risen in a period of ten years Production. 
from 349,300 oz., valued at $341,645 in 1887, to 3,205,343 oz., valued 
at $2,149,503 in 1896. The increase has thus been equivalent to over 
900 per cent in the quantity, but owing to the falling price of the metal, 
but 600 per cent increase is shown in the value. By studying the 
£gures in the accompanying Table No. 8, it will be seen that the 
relative importance of the different provinces, in respect of their con-
tributions to the total production, has altered entirely. In 1887, 

10 
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Ontario led with Quebec contributing but little less ; British Colum
bia being credited with the remainder, amounting to bu t little over 3 
per cent. In 1896 the relative contributions of the provinces were as 
follows : Ontario, nothing; Quebec, a little over 2 per cent; British 
Columbia, the remainder of over 97 per cent. 

TABLE 8. 

PRECIOUS M.1!.'TALS. 

SrL\'ER.-ANNUAL PnouucT!ON. 
~~~~~~~~~~~~~~~~---~- -~------

C ;~~~N- ~1'AR!O. - --Q-uEnEo. - IBarnsH _CoLUMUI~ ___ T oTA_L· __ _ 

_ Yew. ~''"".: I V•I:_ Oooo'"~ I v.'"':_ o,,~._ Vo!oe. - ~""' - v.1, •. 

1887.. 190,49518186,304 H6,8!l8 8143,GGG 11,937 811,675 849,330 $341,645 

1888.. 208,0641 195;580 149,388 140,425 37,925 35,f\49 395,377 371,654 

1889.. 181,609 16(),()86 148,517 139,012 53,192 4!l,787 383,3181 358, 785 1 

1890.. 158,7151 166,016 171,545117!1,436
1 

70,427 73,666 400,687 419,118 

18()1. · 1 225,633 222,926 185,5841 183,357 3,306 8,266 414,523 409,549 

1892.. 41,581 36,4i5 191,910 168,113 77,160 67,592 310,651 272,130 

18()3 .. 8,689 

1894 .. ...... .. . . 

1895 ·-·····r······ 1 1896. ........ . ...... 

QUEBEC. 

101,318 

81,758 

70,0001 

126, 439 ... . .. . . . 1195, OOO 330, 128 

63,830 746,379 470,219 847,6971 543,049 

53,36911,693,93011,105,797 1,775,68311,159,166 

46,()4213,135,34312,102,561 13,205,84312,149,503 

The production of Quebec represents the silver contained in the ores 
mined in the Eastern Townships and utilized as a source of 
Rulphur in acid making. Besides the proportion of copper carried by 
these ores, they contain a little silver, and the production of the pro
vince credited in the above table is altogethrr from thi8 source. It 
will be seen that the amount produced in 1896 is but half that for 
1887. This is on account of the considerable falling off in the produc
tion of ore, and is not due to any lessening of the percentage of 
contained silver. 

ONTARIO. 

There has been no production of silver to record for this 
province for the past three years. The production was over $186,000 
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in 1887, increasing to nearly $223,000 in 1891, after whicb iL fell away PMRE~rons 
E1ALS, 

considerably for the following two years and entirely cearnd in 1894. Silver. 

The silver production under consideration resulted from the opera- Ontario. 

tion of the silver mines of Thunder Bay district on Lake Superior. 
In 1885 and the years immediately following, there were many new dis
coveries in the district of fissure veins cutting the argillites, shales and 
traps and the lower cherty rocks of the Anirnikie. This led to a 
revival of the silver mining of that section which had languished after 
the closing down of the Silver Islet mines in 1884, and for some years 
following the prospects were hopeful, but for various reasons all these 
mines ceased operations. 

BRITISH COLUMBIA. 

This province contributed but little to the total output of silver 
for the Dominion until the last few years. From 1887 to 1890 it 
increased from nearly $12,000 to over $70,000 worth, but in 1891 it 
fell to but little over $3,000 worth. From that date till 1896 a con
tinuous ;,,nd very considerable growth is to be noted, the quantity 
having increased nearly ten times and the value about seven times, 
the latter being less in proportion on account of the heavy fall in 
the market price of silver. 

The above noted growth in the industry of this province is to be 
credited to the opening up of the argentiferous galena mines in the 
southern part of the Kootenay division, which began in 1892. By far 
the largest amount is to be credited to the Slocan district, the Ains
worth and Nelson districts contributing also. 

Discovery and location of silver-bearing ore deposits had been 
made from time to time for many years previous to 1892, and a certain 
amount of work had been done, notably at the Hall mines near 
Nelson, but the greatest impetus was given when work began in 
that year in the Slocan district. The average silver contents of these 
ores for the whole district has been high, and so many extensive ore
bodies have been found that success has attended the opening up of 
the district from the start and the province has thereby become pro
minent as a silver producer. 

Numerous veins carrying argentiferous galena are also known to 
exist in other districts in the southern part of t.he province, but with 
few exceptions these have been but little worked. 

The following table, No. 9, gives the exports of silver ores as 
entered in the Customs Department. In comparing these figures with 
those of Table 8, it must be borne in mind that whilst practically all 
the silver bearing products of the country are exported, the basis of 

lOk 
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Columbia 
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valuation in the two tables is different. With the exception probably 
of the figures for 1896, the valuation in the entries for export is that 
of the spot value of the metal in the ore, etc., whilst in Table 8, the 
valuation, uniformly with that adopted for the other metallic products, 
is the final market value of the silver contents. 

TABLE 9. 

PRECIOUS METALS. 

S1L>ER':-ExPORTS m' ORE. 

CALENDAR YEARS. 

Provinces. 1890. 1891. 1892. 1893. 1894. 1895. I 1896. 

!-------- --s- -8-- -s- -8-. - --s- -8-- _8 __ _ 
Ontario....... .. . 203,142 222,071 35,992 7,878 . .. . .. . . 100 ....... . 
Quebec*. . . . . . . . . 900 . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Nova Scotia. .. . . . .. . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. .. . . .. ..... .. 

~~~isth'1c0i~~i;;;: · · · · ioo\ · · · 3;24i 20,6~g 204,~~~ · 359,73i · 994;254 2;27i;959 
Totals.... . 2o4,i42 l225,3121~s 2l:l,6!i3 3o9,73i 994,354 2,27i-;959

1 

*The production of silver given nnd&r the heading Quebec, in Table 8, represents 
the amount of that met><! in the pyritons copper ores produced and exported from 
that province. Being but in small proportion it is ignored and does not appear under 
the heading Silver in the export returns. 

PYRITES. 

The ore classed under this heading is a mixture of chalcopyrite or 
copper-pyrites (CuFeS 2 ), with iron-pyrites (FeS 2 ). It is mined as an 
ore of sulphur. 

The production of pyrites was less during 1896, than in 1895, 
by 483 tons and $1,439, as shown in Table 1 below. The 
total production for the year was 33,715 tons, of which 23,562 tons 
were shipped to the 'Cnited States as raw ore, while the remaining 
10, 153 tons were used in Canada. Almost all of that retained in 
Canada was treated by the Nichols Chemical Company in their works 
at Oapelton, Que. After the sulphur of the ore has been extracted as 
sulphuric acid, the ore is run into a matte, and in this form is shipped 
to the United States to be refined for its copper and silver contents. 
The output for 1896 contained approximately 70,000 ounces of silver 
and 2,400,000 pounds of copper. 



INGALL. J MINERAL S'l'ATISTICS AND MINING. 

TA BLE 1. 

PYRITES. 

ANNUAL PRoDUOTIO:\. 

Calendar Year. T ons. 
2,000 lbs. Value. 

---------------1---·--

1886 ..... . . . .. . .. . .. . . . . . 
1887 .. - . ............. ... . 
1888 . .. . .............. . . . 
1889 .... . . 
1800 ....... . ......... . . . . 
1891 ........• . . .... . .. . .. 
18!12 ... . . . .... .. . . . . .. . 
1893 .....•..•....... . . . . 
1894 ........ . ... . .. ..... . 
1895. -· . . .... . . ...... . . . . 
1896 . . . . . . .... . .. • . . 

TABLE 2. 

42,906 
38,043 
63,479 
72,225 
49,227 
67,731 
59,770 
58,542 
40,527 
34,198 
33,715 

s 
193,077 
171,194 
285,656 
307,292 
123,067 
203, 1!)3 
179,310 
175,626 
121,581 
102,594 
101,155 

PYRI'l'ES. 

lMPORTS. -BRIMSTONE Oll 0HUDE SULPHUR. 

Fiscal Year. 

1880 ........ - . .. .. . 
1881 . ... . .. ........ . . . .. . 
1882 ... . . . . . . .... .... . . . 
1883 .. - .... .. . . .... . .. . 
1884 . . . .. . ..... . ....... . . 
1885 . . . .. . . .. ....... . . 
1886 . . - .. .. ... . ... . .. . 
1887 . . .. . . . ... . . .. ..... . . 
1888 .. . .. . . .. . ...... . 
1889 .. . ....... ... ..... .. . 
18!10 .. . . .. . ......... . . 
1891.. .. . . ...... .. .. . 
1892 .... .. ...... . ....... . 
1893 .... . . . ........ .. . . . . 
1894 .. .. ... . . . .... . . .... . 
18!15 ... . . . .. . ... . ...... . 
1896* . - .. . - . . . . . . . . . ... -

1,775,489 
2,118,720 
2,375,821 
2,336,085 
2,195,735 
2,248,986 
2,922,043 
3,103,644 
2,048,812 
2,427,510 
4,440,799 
3,601,748 
4,769,759 
6,381,203 
5,845,463 
4,900,225 
6,934,190 

$27,401 
33,956 
40,329 
36,737 
37,463 
35,043 
43,651 
38,750 
25,318 
34,006 
44,276 
46,351 
67,095 
77,216 
61,558 
56,965 
63,973 

* Brimstone, crude, or in roll or flour, and sulphur in 
roll or flour. Duty free. 
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SALT. 

SAv1-. As this industry has been fully described in former Reports of this 
Secti•m, no further details are necessary here. The production of 
1896, compared with that of 1895, has decreased 8,416.tons, while the 
value has increased $9,238. 

As heretofore the production of salt in Canada was almost entirely . 
from the Ontario salt :fields. 

A small· amount of salt was manufactured in the Dauphin Lake 
district in Manitoba. The following extract is taken from the Depart
ment of the Interior Report for 1896, p. 144. 

"Between four and five tons of salt have been manufactured by Mr. 
Paul Woods at the south end of Lake Winnipegosis, which has been 
disposed of to the surrounding settlers. With the increased local 
demand from the fishing industry, and the improved transportation 
facilities, it is highly probable that Mr. Woods will enlarge his works, 
as, with an increased capacity, there is no reason why his works should 
not supply the requirements of the district with that article." 
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Tons. Value. 

~ 
$227,195 

60,173 

166,394 

59,070 

185,460 

32,832 

129,547 

43, 754 

198,857 

45,02L 

161,179 

45,486 -
162,041 

62,324 

195,926 

57,199 

170,687 -

52,376 

160,455 

48,960 

169,693 
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1'ABLE 1. 

SALT. 

EXPORTS. 

Calendar Y eal'. Bushels. Value. 

1880 ....... . .. . .... . ... . 
1881...... . .. 
1882 ......... . ..... . 
1883 .... . ... ... ..... . 
1884 ...... . .......... . 
1885 ... . ..... . .. . . . .. . 
1886 ..... ... ... . ... . . .. . 
1887 ....... . . . .. 
1888 ..... . . . .. . ... . .. . . 
1889 ..... . ........... . 
1890.. ... . ......... .. 
1891. ....... . 
1892 ....... .. . .. . . ..... . 
1893 .... . . ...... . ..... .. 
1894 . .. . . . ...... . .. . .. .. 
1895 ..... . 
1896 ........ . 

TABLE 2. 

SALT. 

467,641 
343,208 
181,758 
199,733 
167,029 
246,794 
224,943 
154,045 
15,251 
8,557 
6,605 
5,290 
2,000 
4,940 
4,639 
4, 865 
3,842 

IMPORTS. SALT PA YING DUTY. 

$46,211 
44,627 
18,350 
19,492 
15,291 
18,75() 
16,886 
11,526 

3,987 
2,390 
1,667 
1,277 

504 
1,267 

1,120 I 95!) 
899 

Fiscal Y ear. I Pounds. Value. 

1880 .. - .. -.-.. ·-----.-.. -. -. . -.. -. . -------.-. . 1~6,640 ~916 

i~~L.: :: ... ·.... .. . : : : : : : : : .. · · · · .. 
1 

~:~~~:m I l~:~~~ 
1883...... .. . .. .. .. . .. .. .. .. . .. . 12,136,968 36,223 
1884...... .. .. .. . .. . . . . .. . . . .. . . . .. .. . .. . . .. . . . . . 12,770,950 38,949 
1885.. . . .. . . • .. . . . . . . . . . . . . .. . . . . . .. . .. . . I 1o,397, 761 a1, 726 
1886. ...... . .... . . .. ........ . .. . . . .. . .. . . .. . . . . 12,266,021 39,181 
1887.. .............. . .. . . .. . . .. . 10,413,258 35,670 
1888... .......... . . ... . . . . .. . . .. . . 10,509,799 32,136 
1889..... .. . .. .. .. . . .. .. .. .. .. .. .. . . .. . 11,190,088 38,968 
1890.. . . . . . . . . . . . . . . 15,135,109 57,549 
1891.. .. .. .. . .. . . .. . . . . . . .. . .. . 15,140,827 59,311 
1892.. .. . .. . .. . . . . .. . . 18, 648, Hll 65, 963 
1893 .. . . . . . . . .. . . . . . . . . . . . . . . 21,377,33() 79,838 

j 
1894... ......... ... . .. . . . .. .. .. .. . . .. . ...... · 1 15,867,8251 53,336 
1895.. . . . . . . . . . . . . . . . . . . . . . . . . . 8,498,404 29,881 

Duty. 

{

Salt, coarse, N. :KS..... . . . . . . . . .. 5c. per 100 lbs. 

1896 Salt, fii~e, ,in bi.dk . . . . . . . . . . . . . . 5c. " 
Salt, N .E.S., m bags, barrels or 

other packages . . . . . . . . 7~c. " 

Total. . ... , . . . 

3,314,920 
1,466,290 

2,884,047 

5,874 
2,238 

16,438 

7,665,257 824,550 
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TABLE 3. 

SAT,T. 

IMPOR'l'S. SAL'l' NO'!' PAYING DUTY. 

1------.----Frscal Year. ______ _:~ _:alue. 

I 1880. .. .. . . . . . . . . . . . .. . . . . . . . .. . . 212,114,747 S400,161 

1

1881.. . . . . . . . . . . . . . . . . . . . . . . . 231, 640, 610 488, 278 
1882.. ..... . . . . . .. .. . . . . . .. .. .. .. . .. .. . .. .. . .. .. 166,183,962 311,489 
1883. . .. . .. . . .. .. . . . . . .. .. . . .. 246,747,113 386,144 
1884... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . . . I 225,390,121 321,243 
~ .... ····· · ···· I ~~B ~ru 
1886... . .. . . . . .. . . . . . .. . .. . .. . .. . .. . . . . . . . . . . . . 180,205,949 255,359 
1887... . . . . . . . . . . . . . . . . . 203,042,332 285,455 
1888.. . . . . . . . . . . . . . . . . . 184, 166, 986 220, 975 
1889... . . . . . . . . .. . . . . . . . . .. .. . .. . .. 180,847,800 253,009 
1890.. . . . . . . . . . . . . . . . . . . 158, 490, 015 252, 291 
1891.. . . . . . . . . . .. . .. . . . . . . . . . . . . . . 195,491,410 321,239 
1892.. ................. . . . . . . .. . . 201,831,217 314,995 
1893..... .. ..... ... . . . . . . .. . . . . . . . . . . . ... 11 191,595,530 281,462 
1894 . ..... . ... ... . . .. .. ............... .. ....... ·.· ... .. . · . . .. 196,668,730 I 328,300 l 

1

1895.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 201, 691, 248 332, 711 
1896* . . .. . .. . .. . . .. . .. . . .... . . . . . . . .. 205,005,100 338,888 

*Salt, imported from the United Kingdom, or any British possPssion, or imported 
for the use of the sea or gulf fisheries. 

bTRUCTURAL MATERIALS. 

SALT. 

I mports. 

S'l'RUC'l'UllAL 
MATERIALS. 

Building stone.-The production of building stone in Canada for Building 

1896 was much the same as in 1895. The home consumption, how- Stone. 

ever, shows a slight advance, for not only were the exports less than 
the year before, but the imports were greater. 

1'ABl,E 1. 

S'l'llUC'l'UBAL ~IA'l'ERlALS. 

PuouUC1'ION O~' BUILDING STONE. 

Calendar Year. 

1886 ............. . 
1887 .......... . . . . .. . ..... . 
1888 ..............•...... . . 
1889 ...... . .. .. . . .. . . 
1890 .... . .... . 
1891 . .. . . . . . . . 
1892... . ....... . 
1893 ..................... . 
1894 ..... . . . . . . . ........... . 
1895 ...... . ..... . . 
1896 ........... .. . . .. . 

Value. 

s 642,509 
552,267 
641,712 
913,691 
964,783 
708,736 
609,827 

1,100,000 
1,200,000 
1,095,000 
1,000,000 
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TABr,E 2. 

STRUCTURAL MA'r1'RIALS. 

EXPORTS OF STOXE AND MARBLE, vVROUGRT AND UNWROUGRT. 

----~ROUGHT. ____ l __ ~WROUGHT. __ J 

Calendar Years. 
Province. 

1895. 1896. 1895. 1896. 
------------------------- ______ , 
Ontario.... . .. . . . . . 85,165 $3,3G7 $37, 166 $16,599 
Quebec...... . .. 3,196 931 1,925 
Nova Scotia.. . . . . 126 636 9,534 8,623 
New Brunswick....... 100 . . . . . . . . . . . . 2,925 7,675 

Briti~0~:i~u~~'.~. :::: . :.::.: ~~1_ .. _ .. _. ~~ ·-$51,~ ~3~ 

I'ABLE 3. 

'S1·nucTURAL MATERIALS. 

IMPORTS OP BUILDING STONE. 

Fiscal Year. 

1880.. . .... .. ... . ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ...... . 
1881. ..................... .. .......... .. ...... .. .. 
1882 .. ..... ........ ... ... ...... .. ........... . 
1883 ..... .... .... ... ............. ...... ......... . 
1884 . . .... .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1885 ......... .. ...... . . ...... . ... . ...... . .. . .... .. ...... . ....... . 
1886 ..... .... .. ..... ......... .. . .......... .. ...... .. 
1887 ............. .. ....................... . .... ...... .. 
1888............... .... . ..... . .. ........... .... ...... .... . 
~~.. ... .. . . .. .. . . . . .. . . . ..•... . .. 
1890.. . .... . .. . .......... . . . . . . . .. ... . .. . . .. . . ... ....... . 
]891........ .. ........... .. ..... . .. 
1892.... .... .. . .. .. .. . .. .. .. .. .. ....... .. 
1893. ... .. .. . ... .. ......... ... . ............ . ........... .... . 
1894 .. .. ........ . .... ......... .... . . ... . ......... . 
1895 ...................... .. ............. .. ........ . 

1896 f 
F lagstones, e;ranite and rough freiestone, sandstone 

and all bui lding stone, except marble from tbe 
quarry, not hammered or chiselled .. . .......... . 

I Granite and freestones, dressed ; all other building 
l stone dressed, except marble ......... . . .. . . 

Duty. 

20 p. c. 

30 " 

Value. 

$ 35,970 
58,149 
33,623 
35, 061 
51,088 
30,491 
41,675 
54,<!68 
86,373 

100,314 
132,155 
170,890 

95,550 
56,510 
52,908 
44.282 

842,737 

l
--~393 

$54,130 
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TABLE 4. 

STRUOTURAL MATERIALS. 

IMPORTS OF MANUFAOTUB.ES OF STONE OR GRANITE, N.E.S. 

Fiscal Year. 

1880 .. ··· ·················· 
1881.... .. ... .. ...... .. 
1882 . ...... . . ........... . 
1883 ...... ..... ........... . 
1884 ............... . ...... . 
1885...... .. . . ... .... . .. 
1886 .. . ............ .. 
1887.. .. .. .. ............ . 
1888 .......... .. ........ .. 
1889 ....... . .. . 
1890 ....... ..... .... .. .. .. 
1891.... ... . .. .. ....... . 
1892 .. ..... . ...... . .... .. .. 
1893 .... .. ... .. ..... ..... . 
1894... ... . . ...... .. 
1895 ..... ............... .. 
189G .......... Duty-30 p.c. 

TABLE 5. 

Value. 

829,408 
36,877 
37,267 
45,636 
45,290 
39,867 
41,984 
41,82!! 
47,487 
Gl,341 
84,396 
61,051 
39,479 
49,323 
49,510 
51,050 
51,499 

STRUCTUHAL MATERIALS. 

ANNUAL PHODUCTION 0~' MARBLE. 

Calendar Year. 

1886 .................. ....... . . .. .. 
1887 .. .. ...................... . .. .. 
1888 . .... .... .. ............ ... . •.... 
1889....... .. . ..... ..... . 
1890 ............ ... ... .. ..... .. 
1891. ......... . ................. .. 
1892 ............. . ...... .. ... .. 
1893 ......... ... ... . . .............. .. 
1894 ... . ... . ........................ . 
1895.. .. ... . .... . ...... . 
1896 ...... 

Tons. 

501 
242 
191 
83 

780 
240 
340 
590 

Nil. 
200 
224 

Value. 

$9,900 
6,224 
3,100 

980 
10,776 
1,752 
3,600 
5,100 
Nil. 

2,000 
2,405 

155 s 

STRUCTURAL 
MATERIALS. 

Stone or 
Granite. 

Marble. 



STUUCTUHAL 
~lATEHIALS. 

Marble. 

•Granite. 

156 s GEOLOGICAL SURVEY OF CANADA. 

TABLB 6. 

STHUCTUHAL MATEHIALS. 

IMPORTS Oh' MARBLE. 

Fiscal Y ea.r. 

1880 .. . ........ . ... . ........... . . . ... . ..... . .. . ........ . ....... . 
1881. ...................... . ............. .. ....... ... . ..... .. ... . 
1882....... ........ ... . . . . . . . . .......•..•..•.......... . . . 
1883 . . ...... . ... ............... . ...... . .. . ..... ... .. .. . .... . 
1884 . ... . . ........•................. . .•........................ 
1885... ... . . . .. .. . . .. . ... . . .. . . .. .. ...... . .. .. . . .. . .. ....... .. 
1886, ...................... . ..... . ........................ .. 
1887 ......... . ............... . .................................. . 
1888 .......................................................... . 

1

1889 ........ ..• . .. ............................. ...... .. . .... . ...... 

m~:::::: ::::::: ::: ::: :::::::::: ::::::·:-<:··· :·:·:·:·: · .. ::_: _:·:·:·:·:·:·:·: ·:·:.:: ::::1 
1893 ....................... . .......... . .................. . 

i~~~·:::: : :: : : : : : : ·::: :·. ·.-.·.-.·:.-.·.·:.-.-.·.·.·.·.·.· ·.·:.·. ::: : : : : : : : : : : : ::: : : : : :I 
Duty. 

Blocks or slabs, sawn ou not more than two sides. 10 p. c .. . . 
l896 do do more than two sides ..... 20 " ... . 

{

Marble and manufactures of:-

Finished . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . ... 30 " ... . 
Manufactures of, N.E.S . . . . . . . . . . . . . . . . . . . . . . 30 " ... . 
Rough blocks ..... . ...... .. .. ... . .. ............. Free .... . 

Total marble and manufactures of . .. 

TABLE 7. 

STRUCTUHAL lVIA'.1.'EIUALS. 

A:-INUAL PHODUCTION OP GRANI'.l.'E. 

Calendar Year. 

1886 ................. · I 
1887 ............... . 
1888 ... ... . . ........ . 
1889 .. . . 
1890 ............. . 
1891 ... . .............. . ·1 
1892 ...... . ........... . 
1893 .. . .. . ..... . ..... . 
1894 ..... . ....... . .... ·I 
m~ · :: ::· ::::·:::.-: :::: 1 

Tons. 

6,062 
21,217 
21,352 
10,l!J7 
13,307 
13,637 
24,302 
22,521 
16,392 
19,238 
18,717 

Value. 

$63,309 
142,506 
147,305 
79,624 
65,!J85 
70,056 
8!J,326 
94,393 

109,936 
84,838 

106,709 

Value. 

s 63,015 
85,977 

109,505 
128,520 
108,771 
102,835 
117,752 
104,250 

94,681 I 
118,421 

99,353 
107,661 
106,268 

96,177 
94,657 
83,422 

$27,782 
37,356 
5,707 

16,263 
2,957 

$90,065 
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'fABLE 8. 

STRUCTURAL MATlmIALS. 

ANNUAL PRODUCTION OF SLATE. 

Calendar Year. Tons. 

1886 .... . . . . . . .. .. . .. .. 5,345 
1887.... . .. .. .. .. . .. . 7,357 
1888.. ........ .. .. .. . . . . 5,314 
1889 .. . ............ ..... 6,935 
1890.... . . . .. . .. . . 6,368 
1891... . .. . . .. .. . . .. . . . . 5,000 
1892.... ... . .. . . . . . .. . . . 5,180 
1893.. .. . . .. .. .. .. . . . . . . 7,112 
1804 .... .. ......... . .......... . 
1895....... .... .. . . .. . . . . . . 
1896 .......... . ........ . ...... "·[ 

TABLE 9. 

S·r&UOTURAL MA'l'ElUALS. 

EXPOHTS OE' SLATE. 

Value. 

$64,675 
89,000 
90,68!) 

119,lGO 
100,250 

65,000 
69,070 
90,825 
75,550 
58,900 
53,370 

Cn,lendar Y en,r. Tons. Value. 

1884 .... 
1885 .. 
1886 ..... .. 
1887 ......... . 
1888 ... . ...... .. . 
1889 ...... . 
1890 . . . .. .. .. 
1891. .. . 
1892.. . . .. . .. 
1893 .......... . 
1894 ....... .. ... · 1 

1896 ........... . 
1

1895 . .......... . 

539 
346 
34 
27 
22 
26 
12 
15 
87 

178 
187 

361 30 

$6,845 
5,274 

495 
373 
475 

3,303 
153 
195 

2,038 
3,168 
3,610 

574 
8,913 l 
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1~80 .... ... .. . . . ...... . 

TABLE 10. 

STRUCTURAL MATERIALS. 

brPOR'l'S OF SLATE. 

Fiscal Year. 

1881... ...... .. ..... . . . . . ....... . . ... . . ....... .... . .... . . . ... . 
1882...... . . ... .. . .. . . . .. . 
1883.. .. . . . .. . .. . . . . . . ............ .. . . 
1884. .. .... . . . . . .. . . . ... ...... .... . . . . . . .. .. . ......... . 
1885 ............ . . . .... . . .. .. .... . . . . . . . . . . ......... . 
1886.. .. .. .. . ... . . . . . . . . . .. . .. . . ....... . .. .. 
1887 ................ ... ............. . .................. . ······· 
1888 ...... . .. ...... ......... ... .. ............... . ... . . .. . .. . . . . . 
1889 .. .. . . .... . . .. . .... ...... .. .........•.. • .. .. . . . . ... 
1890... . . .. . . .... . . ...... .. . . ....... . ................. . 
1891. .. ..... .. . . . . . ... . . . ... . . ... ... ........... . . . ...... . 
1892 ....... . . . ............ . .............. . . . . .... . .. . ......... . 
1893.......... . . . ................. .. ...... .. ...... ....... .. ... . 
1894..... . .. . . ... . . .. . . . .... ..... . 
1895 ... . . ... .. .. ... . ........... . . . 

(Slate and manufactures of-
Duty. 

1 

~~~J~~~i~t~,\,j~~l~·or bit;~·::::::::::.::. ~g ~:cc, ·~~t over 
75c. per square. 

1896 -{ red, green or other colour .... 30 p. c., not over 

I 
90c. per square . 

School writing slates ....... . ............ . . 30 p. c. . . . . . . . . 
Slate pencils. . . ..... . .. . . . ..... . . . .... . .. 25 " 

l Slateofallkindsand rnanufacturesof,N.E.S. 30 " .. 

Total slate . . . . . . . . 

TABLE 11. 

STRUCTURAL MATERIALS. 

PRODUCTIO)I OF FLAGSTONES. 

Calendar Year. 

1886 ....... . . 
1887 .... . 
18'38. . . . . . ..... . 
1889 .. .. ... . .. . 
1890 .... . 
1891. . .. . . . . ... . 
1892 .... . .. . . . . . . 
1893 . ... . 
18\l4 .. . . . 
1895 . . .... ... . . . 
1896 .. . . . .. 

Quantity 
Sq. ft . 

70,000 
116,000 
64,800 
14,000 
17,865 
27,300 
13, 700 
40,500 

152,700 
80,005 

Value. 

$7,875 
11,600 

6,580 
1,400 
1,643 
2,721 
1,869 
3 1s7 
5'.2!ls 
6,687 
6,710 

Value. 

$21,431 
22, 184 
24,543 
24,968 
28,816 
28,169 
27,852 
27,845 
23,151 
41,370 
22,871 
46,104 
50,441 
51,179 
29,2G7 
19,471 

$ 334 

8,274 

1,674 
5,042 
2,6(i0 
6,192 

824,176 



tNGALL., MINERAL STATISTICS AND MINING. 

TABLE 12. 

STRUCTURAL l\>IATERTALS, 

IMPORTS OF FLAGSTONES. 

Fiscal Year. Tons. I Value. 

1881.:==-- 231_8_241 
1882.. .. .. .. .. .. 90 848 
1883 .. .. .... . . .. 10 99 
1884 .. . .. .. .... .. . 137 1,158 
1885.... .. .. .. . 205 1,756 
1886 ... ..... '... . 1,602 9,443 
1887........ . . .. 1,316 10,966 
1888.. .. . .. 2,642 21,077 
1889. . . . . . . . . . .. .. 1, 669 15, 451 
1890. . . 5, 665 48, 995 
1891. . . . .. . . . . 3, 770 36,348 
1892...... . . 1,571 15,048 
1893. . . . . . 884 8,500 
1894............. 218 2,429 
1895......... 15 84 
1896".. . . . . . . . Nil. Nil. 

.*Flagstones, dressed. Duty-30 p.c. 

159 s 
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Cement.-Cements embrace those materials obtained by burning or Cement. 

<ialcining certain rocks or mixtures of clay and limestone, slag, etc., which, 
when mixed with sand and water to form a mortar, " set" or harden 
without exposure to air. Cements are thus divided into two classes, 
natural-rock cements and artificial or Portland cements. 

The principal constituent of all cements is lime. Cement rocks are 
limestones, either magnesian or not, having intimately mixed with them 
from 15 to 35 per cent clay. The presence of a small amount of alkalies 
is essential, and is important in determining the cement forming quali
ties of these rocks. When the rock has been calcined to a "clinker," 
it is ground to a very fine powder, and is then ready for use. 

Artificial or Portland cement is manufactured by making a mixture 
in certain definite proportions of some lime-bearing material, such as 
limestone or marl, with clay, shale or slag, substances which contain 
silica, alumina and alkalies, and then burning it to a cement clinker. 
The limestone used must be free from magnesia, as this substance is 
injurious to Portland cement. When the clinker has been powclered, 
it must be allowed to air-slack for some time, and the quality gradually 
improves with age. It thus differs from nat.ural-rock cement which is 
ready for use as soon as ground, and which has a tendency to deteri
orate when exposed to the air. The finer the cement is ground the 
greater the amount of sand it will carry. 
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Portland cements are manufactured in Quebec, Ontario and British 
Columbia, while natural-rock cements are produced in Ontario alone. 
Ontario supplies about 85 per cent of the total cement production of 
the Dominion. 

The following is a list of the cement manufacturers from whom 
production returns for 1896 were received: 

Natural Cement. -

Thorold Hydraulic Cement Works, Thorolcl, Ont. 

Queenston Cement Works, Niagara tp., Lincoln county, Ont. 
The Toronto Lime Co., Ltd., Toronto, Ont. 

Hamilton Cement Works, Hamilton, Ont. 

Portland Cement.-

The Rathbun Co., Deseronto, Ont. 

Owen Sound Portland Cement Co., Ltd., Shallow Lake, Ont. 

The C. B. Wright Co., Hull, Que. 

Crescent Cement Works, Longue Pointe, Que. 
The C.P.R. Portland Cement Works, Vancouver, B.C. 

Fire Cement.-

Messrs. Hardy & Dubord, Mastai, Que. 

TABI,E 13. 

STRUCTURAL l\{A'l'ERIALS. 

ANNUAL PRODUC'l'I0::-1 o;• CEMEN1'. 

Calendar Year. 

1887.. .............. . 
1888 ................. . ... . 
1889 ........ . .. ............ . 
1890........ .. .... ... . . . 
1891. ................... .. 
IB92 ......... . ............. . 
18!l3 ............... ....... . 
IB94 .... .. . ......... ....... . . 
1895 ....... . 

1896 {Natural. . .... 
· Portland .. 

Totals 

Barrels 

G!l,843 
50,668 
()0,~14 

102,2](; 
93,473 

ll'i,408 
158,597 
108,142 
128,294 

70,705 
78,385 

149,090 

Value. 

S 81,!lO!l 
35,593 
69,790 I 

92,405 ' 
108,561 
147,663 
l!l4,015 
144,637 
173,675 

60,fiOO 
141,151 

201,651 
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TABLE 14. 

STRUCTURAT, MA~'ERIALS. 

EXPORTS 0~' CE,IENT. 

CALENDAR YEARS. 
Province. 

1892. 1893. 1894. 

~tario. =-.-.. -·.·=1-- 8399 

---------

718 $339 
Quebec . . . . . . . . . . .. . . .. .. 539 386 42 
Nova Scotia . . ........ . .. . · I · ... ..... 68 101 

-------- -----
Totals . . . ........ "" [ 8938 Sl,172 $482 

TABf,F, 15. 

STRUCTURAL MATERIALS. 

lMPOTITS OF CEME. 'T IN BULK OR BAGS. 

Fiscal Year. Bushels. Value. 

1895. 
----

662 
30 

245 
----

8937 

--·---------1----

11 

1880 ............ . 
l SRl. ........... . 
1882 ....... ..... . 
1883 .. . .... . .. 
1884 .... . .. . .. . . 
1885 .... ., ...... . 
1886 ...... . .. 
1887 ........... . 
1888 ............. ·1 
1889.. . .. .. .. . '. 
1890 ............ . 
l Sal ........ . .... . 
1892 ....... . . 
1893 . . .... . . . .. . 
1894 ............ . . 
1895 ............ . 
1896* . . . ........ . 

65 
579 
386 

1,759 
4,G26 
4,598 
G,808 
5,421 

23,9191 
32,818 
21,055 
11,281 
14,351 
12,534 

9,027 

* N .E.S. Duty-20 p.c. 

s 28 
298 

86 
548 

1,236 
1,315 
1,851 
1,419 
5,787 

10,668 
5,443 
2,890 
3,394 
2,909 
2,618 
2,112 
3,Gi2 

161 s 

1896. 
----

$484 
625 
219 

- - ----
Sl,328 

STRUCTURAL 
MATERIALS. 

Cement. 
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TABLE 16. 
STRUOTURAL MATERIAT,S. 

lMPOUTS m' HYDRAULIC 0E~fENT. 

Fiscal Y ear. I Barrels. I Value. 

1880. ..... .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1881 .... .. .. .... ..... .. . .. . ...... .. ... .. ...... .. . 
1882....... ....... .. ....... ... . ... .. .. ...... .. 
1883.. .. .... .. ...... ... . . . . ......... ... . 
1884 .... .. . ... .. . ....... . ............................ .. 
1885 . ..... . .......... .. ... . ..... ..... .... .. .. . .. . ... ... . . 
1886 .. ...... . .. .... ............. . .. .. .... . ........ ... . 
1887 . .... . ... .. . ........ . . . .. . ......................... . 
1888.. . . . . . .. ... . . . . .. ... ... . . . ..... ..... . . . . .. . 
1889 ... .. .. .... .. .. . .. .. . .................. . . ......... . 
1890 . ... . . .... ........ . .... ......... .............. . . 
1891 .... ... . .. .. ... ........... ... . ........ . . . . .. . . . . . 
18()2 .... .......... .. .................. ......... ..... . 
1893 .. ... ........ . ........ . ..................... . 

m~::·::::::::: : ::: :: :: ::::::·:: : ::::·:::::::::· : ·:: ::: :j 

10,034 
7,812 

ll,945 
11,659 
8,60G 
5.613 
6)64 
6,160 
5,636 
5,835 
5,440 
3,515 
2,214 
4,8()6 

$ 10,306 
7,821 

i:l,410 
13,755 

9,514 
5,39(i 
6,028 
8,784 I 
7,522 
7,467 I 
9,048 
6,152 
2,782 
8,060 

985 
7,001 

1,0541 
5,333 

~----

Duty. 

1896 Cement, hydraulic or waterlime .... ... . . .. 40 c. per brl. 5,GBS S 8,948 

TABLE 17. 

STRU01'UllAL l'VIATRRIALS. 

IMPou1·s o~· PowrLANn CEMRNT. 

Fiscal Year. Barrels. I Value. 

1880.. . . . .. . . .. . . . . . . . . . . . . . . .. . ... .. ... . 
J881 .... . ..... ..... ....... . ................. . .... ... ...... . 
1882..... .... .... . .... .. ... .. . ........... ... . .. ... .. 
1883 ..... ..... .. .. . .. ........... . ............ .. . .... . .......... . 
1884 .................................... .. .............. ..... . .. 
1885 ........... . .................................. .. 
1886 .......................... ......... . ... .. . ... . .. . :_ 1· 

I ~Ps~: .. . ·:-.-.:.::: ::: : : :::::: :::: :.::: :: :: :: : : :: :: ::::·: ::::: i~~:m 
1890.. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 192,322 
1891.. .. .. . ....... " . .. . ... ......... . " .. 1· 183. 728 
1892.. . . .. .. . .. . .. .. . .. . .. . . .. .. .. . .. . 187, 233 
1893 . ........ .... .... . ".. . . . .. . • .. . 229,492 
1894. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 

224, 150 I 
18!J5. . . . . . . . . . . . . . . . . . . . . . lOG, 281 

Duty. 

s 55,774 
45,646 
66,579 

102,537 
102,857 
111,521 
120,3!)8 
148,0541 
177,158 
179,406 
313,572 
304,648 
281,553 
316,179 
280,841 
242,813 

1896 Portland or R oman . . . . . . . . ........... 40 c. per bbl. 204,407 s 242,40!! 
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TABLE 18, 

S1'RUCTURAL MATElUALS. 

PRODUCTION m' RooFlNG C EMEN'l'. 

Calendar Year. 

1890 ...... . . . .... . . .. .. . . ... . 
1891. . ... . ......... . . .. . .. . 
1892 . . . . . ... . .......... . 
1893 . .. ..... . . .. . ... . . . .. . 
1894 .... .. .... . . . .. . .. . . ... . . 
1895 .. . . . • .. . . . • 
1896 .. .. .. 

Tons. 

1,171 
l,020 I 

800 
951 

. .. ·s~: I 

V alue. 

s 6,502 
4,810 

12,000 

5,441 I 3,978 
3,153 

430 

163 s 

L ime an d Bricks.-The production of lime and bricks is so much in 
the hands of small producers, and so widely scattered over the count ry 
that it has been found impossible to obtain complete figures for eithe1· 
of these industries. The totals given in tables 19 and 22 are there
fore partly composed of carefully form ed estimates :-

TAB LE 19. 

S TllUC'l'UllAT, M ATERIALS. 

ANNUAL P RODUCTION OF LTME. 

Calendar Y ear. 

1886 . .. . . . .. . . ... . . . . . . . .. . 
1887 . . . . .. . . . . 
1888.... . . . . 
~~ . ..... ... .. . . . . .. . . . 
1890 . . . . • ... . . . ...... 
1891. ... . ... . .. .. . . . . 
1892.. . . ........ . 
1893 ........• . . ...... 
189-1 .... ... .... .. .. . . . 
1895 ...... . .... . .. . ... . 
1896 . . . . ........ . . . . . . 

V alue. I 
283,755 
394,85() 
339,951 
36i, 848 
412,308 
251,215 
-111,270 
900,000 
900,000 
700,000 
G50,000 

S TRUCTt:HAr. 
MATERIALS. 

Cement. 

Lime. 
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TABLE 20. 

STRUO'l'UHAL M A'l'EHiALS. 

E x POHTS OP LIME. 

Calendar Year. 
Province. 

1894. 1895. 1896. 

Ontario. . . . . . . . . . . . . . . . . . . . . . $ 13,208 $ 25,257 $25,500 
23,047 18,0G7 
1,468 3,195 

Quebec ........ . ... . . .... . ... , 30,294 
Nova Scotia.. . ... . . . . . . .. . . . 3,482 
New Brunswick ... . 33,830 21,891 24,058 
Prince Edward I sland... 3 ..... .. .. 
Manitoba..... . 30 ......... . 

British Columbia .. . . . . . ... . .. s~:::: $71,69~ 1 · ~· ~o:~~~ I 

T ABLE 21. 

STRUOTUHAL MATERIALS. 

I MPORTS OJ,' LnIE. 

l<'iscal Year. Barrels. Value. 

1880 .. . . .................. . 
1881. ....... . . .... . . . 
1882 . . .. . ... . . . . ..... . .... . 
1883 ... .. . 
1884 .............. . ... . .. 
1885 . ... . ........ . .. . .. . 
1886 . . . . .. . . .. . . . . .. .. ..... . 
1887 ..... .. . . . .. . ........ .. . 
1888 . ... . . . .. . . .... . . . . . 
1889 .. . ....... . .... ... ... .. . . 
1890 . . ... . .. . ........... . . . .. . 
1891. ... .. . .. ..... . 
1892 . ......... . ............ . 
1893 .... . ............. .... . .. 
1894 . .... . . . . ..... ....... . . 
1895 . . .. . 
1896 . ....... . . Duty-20 p. c. 

6,100 
5,796 
5,06'1 
7,623 

10,804 
12,072 
11,021 
10,835 
10,142 
13,079 

8,149 
6, 2.59 
6,132 
6,879 
6,766 

12,008 
10,239 

$ 6,013 
4,177 
5,365 
9,224 

11,200 
11,503 

9,3H 
8,524 
7,537 
9,2G3 
5,360 
4,273 
4,241 
4,917 
4,907 
5,743 
7,331 
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TABLE 22. 

STRUC'fURAL MATERIALS. 

ANNUAT, PRODUC'l'IO~ Ol' BUILDING BRICKS. 

Calendar Year. 

1886 ....... . ............... ... . . 
1887 ... . .............. . . 
1888 . . ................... .. 
1889 ....... ........ ... .......... . 
1890 .. .. .... .. . ........... . 
1891. ................. • ..... • .... 
1892 ............. . .... . ... . .. . . . 
1893 .. .. ... . .................. .. 
1894.. ................. . 
1895 ...... .. ...... . ............ .. 
1896 .. ...... ... ". " ........... .. 

TABT,E 23. 

S·rRUCTUBAL :tl'J:ATEHIALS. 

EXPORTS 01'' BRICKS. 

Value. 

s 873,600 
U8G,68!l 

1,036,746 
1,273,884 
1,266,982 
1,061,536 
1,251,934 
1,800,000 
1,800,000 
1,670,000 
1,600,000 

CALENDAR YEARS. 

165 s 

1-------------------------
1892. 1893. I . 1894. 1895. 1896. 

----- ------ ---------- -----

M Value M Value M Value M Value M Value· 

s s s $ 
Ontario ... .... . .. . 1,347 8,784 552 2,462 :180 1,257 1,053 4,420 266 1,473 
Quebec . . . . . . . . . . . 353 1,566 2, 189 17,969 68 917 82 1,092 41 200~ 
Nova Scotia...... 252 1,662 2,561 16,449 489 3,252 199 834 600 3,27 
New Brnnswick.... 10 170 767 7,185 258 1,979 321 2,319 76 729 
P. E. Island...... 1 10 ..... 

1

..... . .. . .. .. .. .. . .. .. .. . .. ........ 

Briti~0~:~:nn~ia:. ~~1~ 6,07: ~ ~;\~ ~; ~ ~~ ~ 

STRUO'r'GRAL 
MATEI\IALS. 

Building 
bricks. 
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TABT,E 24. 

S·rnucTURAL MATERIAr,s. 

IMPORTS m' BUILDING Bmmrn. 

Fiscal Year. 

1880 ..... .. . .. . . . . . ..... .. 
1881.. . . . .. ..... . .... . . 
1882 .. . . . 
1883 .... . .. . . . 
1884 ......... . . 
1885 . ..... ....... .. . ...... . 
1886 . .. . .. . . .. . . . 
1887 ......... .. ... .. 
1888. . . .. .. . . . . 
1889 ............. . .. . 
1890. 
1891. .... .. ... . . 
1892 .... . . . ...... . 
1893 . . 
1894. .. . .. . 
1895............. . 
1896 .. . . . ... Duty-20 p. c .. 

TABLE 25. 

Value. 

s 2,067 
4,2Sl 

24,572 
14,234 
20,258 
14,632 

5,929 
2,440 

20,720 
24,585 
12,500 

9,744 
5,075 

U ,108 
18,320 

4,705 
23,189 

STRUC'J'URAL MATERIALS. 

PRODUCTION Of' TERRA COTTA. 

Calendar Year. 

1888 .. 
1889. 
1800. 
1891 . . 
1892 ... . . . . . . . . . .. . 

1

1803 .. . 
1894 . . . 
1895 .. . 
1896 .. 

Value. 

s 49,800 
. .. Not available. 

90,000 
113,103 

97,23(! 
55,704 
65,600 

195,123 
8::1,855 
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TABLE 26. 

STRUCTURAL MA'l'ERIALS. 

PRODUCTION o~· SEWER PIPES, &c. 

Calendar Year. Vaine. 

1888 .. . .......... . . . . .. . . . . . . . $266,320 
1880 . . . . . . . . ....... Not available. 
1890 ....... . . . .. . . . . . . 348,000 
1891. .. . 
1892 ... . 
1893 .. . .. . 
1894... . ... . ............ . 
J895 ................ . 
1896 .. . ........................ . .. . 

TABLE 27. 

S'l'RllCTURAL MATERIALS. 

227,300 
367,660 
350,000 
250,325 
257,045 
153,875 

hrPORTS o~· DRArN TILES AND SEWER PIPES. 

Fiscal Year. 

1~80...... ... .. . . . . . . . . . . . . . .......... . 
1881.... . . . . . . . . . . . . . ..... ... . 
1882.. . .. .. . . . . . .......... . . . .... . .. ... . ... . .. ... . 
1883..... . . . . . . . . . . . . . . . . . . . .. . . . 
J884 . . . . . . . . . . . . . .. . . .. . . 
1885 . .. . ... .. .... .. . .. . ... . . .. . .. . . . ...... . ... . 
1886 .. . .. . 
1887 .... . .. . 
1888... . . ..... . . . 

1

1889 . . 
1890 .... 

1

1891. . ... . . . .... ... ........... . .. . .. . .. .. .. . . . . .. .. . 
1892.. . . . . . . . . . . • . . . . ......... . ..... • ................. 
1893 .... . . . .. .. ..... . .. . .. . .... . .................. . ..... . .. .. .. . 

I 1894 ..... . . . ... . 
1895 . ..... . . . .. . 

{

Drain tile, not glazed . . . . . . . . . .... 
1896 Drain pipes, sewer pipes, chimney linings or vents 

and mverted blocks, glazed or unglazed . . ....... . 

Total. .... 

Duty. 

20 p. c. 

35 " 

167 s 

Value. 

$ 33, 796 
37,3ll8 
70,065 
70,69!! 
71, 755 
69,589 
57,953 
71,203 

101,257 
83,215 
77,434 
87,195 
59,537 
39,001 
24,625 
21,053 

s 330 

18,957 

819,296 

STRUCTURAL 
MATERIALS. 

Sewer pipes. 

Drain tiles 
and sewer 
pipes. 
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TABT,E 28. 

STRUCTURAL MATERIALS. 

ANNUAL PRODUCTION Ol' PO'.l'TERY. 

Calendar Year. 

1888 ..... . .............. ... . 
1889. . ... . .. .... ... .. . ... . .... . . 
1890 . . ... .. ... .. . . . . . ...... . .. . .... . 
1891. . .. . .. ... . .......... . .. . . ...... . 
1892 ........... . ... . ...... . . .. . ... . 
1893. . . . . . ....... .. ... . 
1894 ... ".. . . ..... ..... . ...... .. . 
1895. . . . . . . . .. . . . ..... . 
1896........ . .. . .......... . ... . 

TABLE 29. 

STRUCTURAL MATERIALS. 

Value. 

s 27,750 
Not available. 

195,242 
258,844 
265,811 
213,186 
162,144 
151,588 
163,427 

IMPORTS 01'' EARTHENWARE. 

Fiscal Year. 

1880 ...... "....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . 
1881 . . . . . . . . . . . . . . . . . .. . .... . ...... . ........ . ... . 
1882..... . . . ... . .. ".. . .. . ......... . . . . . . . 
1883.. .. .. ... . . .. . . . . . . . . . . . . . .. . . . . . . ...... . 
1884. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... " .. 
1885 ... .. ". . .. . . . . . . . . . . . .. . . . . . .. . ... ... . . . ... . . . 
1886 . .... ....... . ........... . ...... . .. .. . ..........•.... . ...... 
1887. ... . . . . . . . .. . . .. . ...... . 
1888 ....... . ..... .. . . ..............•.................. . ... .. . . . 
1889 ....... . . .. . .. .... . .. ..... ... ... . . . . .. . ... . . . .... .. . 
1890... . ... . . . . . . . . . . . . . . . . . . . . . . .. . .... .... · 1 

i~~~: ::: :::.:::: :: . :: .. ... .. : : : : : : : : : : : : : : ... ..... .... : : : : : : : : : : : . 
~!!t :· :. :. :. :. : .. · •. :. :. : : : : : . : : : •.. : ·. ·: ..... : ·: ·: ·: ·: ·: .. ·: : .• ·.: :_ •. :. ::. : :_.. :. :. :. :. :. : :. ::. :.: : : : : : : I 

Duty. 
Earthenware and china;-

Brown or coloured earthen and stoneware, 
and Rockingham ware ... ........ . .. . . 30 p. c .. ...•.... 

Decorated, printed or sponged, and all earth-
enware, N.E.S ...... . ... .. .... . ...... 30 " ........ . 

Demijohns or jugs, churns and crocks ..... 3c. pergall.(hold-
18961 ing capacity). , 

White granite or ironstone ware, C. C. or 
cream coloured ware. . . . . . . . . . . . . . 30 p. c . . . . . . 

China and porcelain ware. . ... . . . . . 30 " 
Earthenware tiles . . . . . . . . . . . . . . . . . . . .. 35 " 

Manufactures of earthenware, N.E.S ... 30 " 

Value. 

8322,333 
439,029 
646,784 
657,886 
544,586 
511,853 
599,269 
750,691 
697,082 
6H7,949 
695,206 
634,907 
748,810 
709,737 
695,514 
547,935 

s 12,821 

180,910 

4,146 

187,161 
161,594 
16,432 
12,429 

Total earthenware ........... . ... . . .. '.... 8575,493 
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TABLE 30. 

STRUCTURAL MATERIALS. 

EXPORTS o~· SAND AND GRAVEL. 

CALENDAR YEAR. 

1893 .. . .. . 

1894 ... . 

1895 .. . 

{ 

Ontario.. . . 
Qnebec . . .. 
Nova Scotia ... 1896 New Brunswi k . 
Manitoba .. .... . 
British Coinmbia .. 

· ··· · ······ 

.. ········ 

. . . . . . . . . . . . . . 

Total. . ..... . . . .. . . . 

TABLE 31. 

STllUCl'UHAL MATERIAL8. 

EXPORTS OF SAND ANO GRAVEL. 

Calendar Year. Tons . Value. Calendar Year. 
• 

--------· -----

1877. 11,998 s 2,151 1887 ....... 

1878 . 50,140 8,381 1888 .. . 

1879. .. 46,999 9,438 1889 ... 

1880. .. 53,951 11,177 1890. ... ... . . . . .. 

1881. .. . .. .. ..... 58,693 . 15,129 1891. . 

1882 ... 60,158 16,218 1892. 

1883. .. 55,346 14,065 1893 . 

1884 . . . .. · · ····· 73,741 19,978 1894 . 
I 

11885 .. 

1886 .. 

...... ..... , 

. . . . . . . . . . 
110,661 I 
124,865 
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