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PROVINCE OF QUEBEC 

DEPARTMENT OF COLONIZATION, MINES, 

AND FISHERIES 

To the Honourable C. R. DEVLIN, M.L.A., 

Minister of Colonization, Mines and Fisheries, 

QUEBEC, P.Q. 
SIR,- 

I have the honour to transmit herewith the Report of the 
Superintendent of Mines, on the Mining Operations in the 
Province of Quebec, during the year ending December 31st,. 
1911. 

I remain, 

Your obedient servant, 

S. DUFAULT, 

Deputy Minister_ 
Quebec, May 3rd, 1912. 



PROVINCE OF QUEBEC 

DEPARTMENT OF COLONIZATION, MINES, 

AND FISHERIES 

MINES BRANCH 

MR. S. DTFAULT, 

Deputy Minister Colonization, Mines and Fisheries, 

QUEBEC, P.Q. 
DEAR SIR,- 

I beg to transmit herewith the Annual Report on the Mining 
Operations in the Province of Quebec for the year ending Decem- 
ber 31st, 1911. 

As in previous years, this report was preceded by a short Pre-
liminary statement, published in February, which gave statistics 
of the Mineral Production. The figures were given subject to 
revision. They are now presented as finally established, and 
this report therefore supersedes the Preliminary statement. 

I remain, 

Yours obediently, 

THRO. C. DENIS, 

Superintendent of Mines. 
Quebec, May 3rd, 1912. 





MINING OPERATIONS 
 	IN 

THE PROVINCE OF QUEBEC 
DURING THE YEAR 1911 

STATISTICAL REVIEW. 

According to the returns received by the Quebec Mines Branch 
from the producers, the mineral production of the Province dur-
ing the year 1911 reached a total value of $8,679,786. This re-
presents an increase of $1,356,505 as compared with the previous 
year, when the value of the mineral production was S7,323,281. 
It is gratifying to note that the last ten years present an un-
broken record of yearly increases, which shows that our mineral 
industry is on a well established basis and although no specta-
cular discoveries of new mining districts have been made, the 
development has been continuous and steady and is likely to 
progress for a long time to come. 

The following table gives the total value of the mineral pro-
.duction of the Province of Quebec for each year since 1899 

Year. 	 Value 
1899 	  $2,083,272 
1900 	  2,546,076 
1901 	  2,997,731 
1902 	  2 ,985 ,463 
1903 	  2,772,762 
1904 	  3,023,568 
1905 	  3,750,300 
1906 	  5,019,932 
1907 	  5,391,368 
1908 	  5,458,998 
1909 	  5,552,062 
1910 	  7 ,323 ,281 
1911 	  8,679,786 



Table of the Mineral Production of the Province of Quebec in 1911 

Number of 
Workmen 

Salaries Quan- Value tities 
Value in 

1919 

Asbestos, tons 	 2,911 $1,228,071 	10'2,221 	$3.026,306 $2,677,829 

Asbestic, tons. 	 25,733 	19,8021 17,612 

Copper 	& Sulphur. 
Ore, tons 178 100,130 	38,554 	240,097 145,165 

Gold, oz 	 590 	11,800'  . 	 

Silver, oz 	 23,(1(1(1 	11.500 	~~, . 	. 	. 	. 	... 	. 	. 	. 

Bog Iron Ore, tons. si8, 6,100 	931 	4,041 4,406 

Ochres, tons 	 50 I 	15,518 I 	3,612 	28,174 33,185 

Chromite, tons 13 I 	3,08.5 	197 	2,469 3,734 

Mica, lbs 	 186 48,101  	76,428 51,901 

Phosphate, tons.. 5 ~ 	 595 	5,832 3,182 

Graphite, lbs 	 274 I 	64,535 753,405 	33,613 15,896 

Mineral Waters, gals 	 36 5,645 1 	168,489 65,648 68,155 

Titaniferous 	Ores  , 
tons 	  

Slate 	 
26
25 

724 
7,599 	 

3,789  5,684 
8,248 

5,292 
18,492 

Cement, bbls.. 	 627 443,842 1,588,283' 	1,931,183 1,954,646 

Magnesite, tons.... 81 3,194 	8851 	6,-116 2,160 

Marble 	  170 105,739 	 143,457 151,103 

Flagstone, squares.. 2 500 6 I 	500 890 

Granite 	 423 239,704 	 308,545 291,240 

Lime, bushels 226 118,171 1,284,914 	284,334 279,306 

Limestone 1,255 569,818 	 
I 
	1,128,402 503,173 

Bricks, M 	.... 1,280 362,663 176,532 j 	1,129,480 906,375 

Tiles, Drain & Seweri 
Pipe, Pottery, etc. 21 3,922  	142,223 197,526 

Quartz, tons. 	 500 I 	1,125 2,013 

Feldspar, tons 	 30 : 	600 

Peat, tons 12 3,000 175  700 	 

Glass Sand 	 2 413 440 1,179 	 

Sand...  	.. 68 34,206 	 62,000 

Totals 	 7846 $3,365,803 	 $,8,679,786 $7,323,281 
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PROGRESS OF THE MINING INDUSTRY. 

For the years previous to 1899 the statistics collected by the 
'Quebec Mines Branch are incomplete. If we compare the total 
for 1899 with that of the past year 1911, we see that the increase 
in twelve years has been 316°x, a very creditable showing indeed. 

In this conection, it may be interesting to compare the pro-
gress of the mineral industry in Canada and in the other prow' 
inces during these twelve years, from 1899 to 1911. For the 
sake of uniformity in the comparisons, the figures, as established 
by the Federal Department of Mines, are taken as basis. It 
'may be said that these figures are always higher than the ones 
given by the Provincial Departments of Mines, owing to differ-

,ent methods of computation of value of the metallic substances, 
but this does not affect the relative proportions. 

COMPARISON OF THE VALUE OF THE MINERAL PRODUCTION, 

1899-1911. 

Production in 
1899 

Proportional 
Production in Increase in 

1.911 	12 	years. 
'Canada 	$49,234,005... . $102,291,696.... 107.7% 
Ontario 	  9,819,557... . 42,672,904.... 334.5% 
British Columbia . 12,653,860... • 21,237,801.... 67.9%  
:Nova 	Scotia 	 6,996,041... • 15,354,928.... 119.5% 
'Quebec  	2,585,635... 9,087,698.... 251.5% 

We see by the above table that the proportional progress of 
- the mineral industry of the Province of Quebec has only been 
exceeded by Ontario. The production of the Cobalt camp is 

-responsible for this remarkable increase in our sister province. 
"There are in Northern Quebec and more particularly in North-
western Quebec, large tracts of country which have been ex-
plored only in the most superficial manner. The geological con-
ditions in these regions appear to be very similar to those which 
accompany the metalliferous deposits of Cobalt, Porcupine and 
Sudbury. Should similar resources be discovered on the Quebec 
-side, the future proportional increase would rise considerably. 
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L N]'ROSPECTED AREAS N THE PROVINCE OF QTTEREC. 

The Province of Quebec, until lately, comprised an area of .  
about 852,000 square miles. On May 1.4h. 1912, the super-
ficies of the Province was more than doubled by the addition of 
Lngava. Of this vast territory of more than 708,000 square 
miles, an area of approximately 50,000 square miles is settled 
and comparatively well known from the standpoint of its nun-
eral resources. It is a remarkable fact that these colonized 
agricultural regions are wholly responsible for the total of our -
mineral production and that the unsettled parts of our province 
have not vet contributed to it. When we consider the remain-
ing hundreds of thousands of square miles which are practically 
unprospected, and which are fraught with mineral possibilities,_ 
a great future can safely be predicted for our :Mineral Industry. 

RATL\AYS IN NORTHERN QTTE131;C. 

\ ithin a comparatively short time, trains will be running on 
the National Transcontinental Railway from Quebec City to 
Lake Abitibi. A railway line along the Quebec side of Lake 
Temiskaming, connecting the agricultural settlements of North-
ern Tenuisk,uning with the main line of the Canadian Pacific-
Railway, is practically an assured fact. This line will, in all 
probability, he extended northward to the Transcontinental 
Railway. Another railway is projected to connect the mouth of 
the Nottaway, on James Bay, with Montreal. These arc apart 
from the numerous branch lines which always are a natural 
consequence of main lines, and which act as feeders. 

RAILWAYS AN]) THI? MINERAL IVDUSTRY. 

The building of all these railway lines rests primordially on 
the agricultural and forest resources of the regions traversed, and' 
as means of transportation to connect Western Canada with the. 
East, but it is very probable that the mining industry will even-
tually greatly contribute its share to the success of the railways. 
There have been many precedents in this respect. In our owner 
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Province, the Quebec Central Railway, connecting Sherbrooke 
and Quebec, was built to afford transportation along the rich. 
agricultural valleys of the Chaudière and St. Francis Rivers, but 
at present the asbestos mines of Thetford and Black Lake, which 
were discovered on the railway lino during construction, are the 
main freight contributors. In Ontario the Temiscaming and 
Northern Ontario Railway was built to colonize that part of the 
Province to the north of the Canadian Pacific Railway. The. 
mines of Cobalt, which were discovered during construction, 
and the mining district of Porcupine, are now by far the main 
sources of revenue of this railway. It may also be mentioned 
that the nickel-copper mines of Sudbury were discovered during 
the construction of the main line of the Canadian Pacific Rail-
way. Ail of which goes to show that, although it would be un-
wise to rely exclusively on the undeveloped mineral resources of-
a region as a justification to build a railroad, yet the mining in-
dustry often proves to be an important contributor to a railway's-
success, and agriculture, mining, forestry and railway construc-
tion all help to each other's development and ultimate success. 

11IrIVISr LAwS 

No changes or amendments have been introduced in the Que-
bec Mining Law during the last session of the Provincial Legis-
lature, but in the last three years our raining laws have under-
gone such radical alterations that it is permissible to again quote 
a paragraph of our last year's report which gives a short résumé 
of the principles now in force. 

The amendments assented to by the Quebec Legislature in-
May, 1009, replaced the Prospecting Permits, which were then 
in force, by the Miner's Certificate; this is the equivalent of the 
Free Miner's Certificate of British Columbia, and to the Miner's 
License of Ontario. This certificate, issued on payment of 
$10.00, gives the right to prospect for minerals on all lands, of 
which the mining rights belong to the Crown, without giving-
exclusive rights over a large territory, as did the Prosnecting or 
Exploration permit. The bearer of a Miner's Certificate is: 
allowewd to stake five claims of forty acres each, or a total maxi- 
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mum area of 200 acres. This may be held for six months with-
out having any payment to make. At the end of the six months 
the holder has to take out a Mining License, which is practically 
a leasehold, for which he has to pay a yearly rental of 50 cents an 
acre. Assessment work on the claims staked has to be per-
formed to the amount of 25 days' labour during the first six 
months following the staking, and 25 days a year afterwards on 
each forty acres. 

Mining lands can also be acquired by purchase, at the rate 
of $10.00 an acre, for lands situated 20 miles or more from a 
railway, and $20.00 for lands nearer than 20 miles. Moreover, 
in case of purchase, all money paid as yearly rental on the min-
ing license goes towards the purchase of the mining lands. 

PROPOSED AMENDMENTS IN UNITED STATES MINING LAWS. 

The United States Government has lately studied the question 
of amending its "public land laws" with the object of encourag-
ing the systematic and rational development of the mineral re-
sources, with due regard to the principles of sound conservation 
of these resources. Commissions have been appointed to study 
the mining laws of various countries, and in this connection it is 
most interesting to quote from the report of Dr. George Otis 
Smith, the distinguished director of the United States Geological 
Survey. 

In his last annual report, 1)r. Smith very ably discusses the 
question of amendments to the United States Mining Laws, and 
the principles which he advocates as being the soundest for pro-
moting the development of the mineral resources are as fol-
lows :— (Thirty-second annual report of the Director of U. S. 
'Geological Survey) . 

SEPARATION OF SURFACE AND MINERAL RIGHTS. 

" The first step, both in principle and practise, in any amend-
" ment of the land laws, appears that of making possible by 
" legislation, the separation of surface and mineral rights when-
" ever the two estates have values which can be separately util- 

ized. 
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COMPULSORY ASSESSMENT WORK. 

" Most important, perhaps, in any amended mining law,. 
would be provision for enforced development work, a principle. 
expressed, it is true, in the present United States Law, but 
not made effective in its workings. A requirement of actual 
use as a condition of occupancy of mineral land cannot be re-

" garded as either novel or radical. As regards the large acre-
" age of undeveloped land in many mining camps (in the United 
" States) to which patent has already been issued, it is perhaps 
" true that the situation is without relief, unless the Western 
" Australia plan is adopted, whereby the government steps in, 
" and permits mining under a lease, the proceeds of which are 
" assessed, collected and paid over to the owner. The principle 
" invoked seems to be that no property owner can rightfully 
" oppose the development of the resources of the State. 

" In the case of unpatented claims, a remedy should be 
sought for what has been termed "the paralysis of mining 

" districts," and the rigid requirement of annual assessment 
" work should be made active and effective by inspection and 
" supervision, in order to put an end to the present procedure of 
" allowing a claim to be idle for practically two years after its 
" location, not to mention the many localities where claims are 
" held year after year with only perfunctory compliance or even 
" without any performance of assessment work. 

LEASEHOLD SYSTEM. 

" The remedy, then, for the existing evil of idle mining prop-
erties must be sought in the adoption of leasehold, under which 
the government can enforce operation, a system which fully 

IC attains the desired end of promoting mining development in 
Australia and New Zealand, or in the thorough revision of the 
present system 	 
" The greatest advantage of the lease system to the operator 

gl directly, and the public indirectly, is relief from the large 
capital outlay now required in the acquisition of the large 

if acreage absolutely necessary for a medium mine (this applies 
more particularly to coal) . This argument advanced against 
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" the present policy of valuing the public coal lands at even con-
" servative prices, thus becomes an argument for a leasehold 
" law.,,  

OIL AND GAS LANDS. 

" The most urgent need of legislation (in the United States) 
"` for the disposition of mineral deposits, is in the case of oil and 
" gas. First, the new law should authorize the issue of ex-
" ploratory permits, granting to individuals or associations the 

exclusive privilege of occupation, the sole condition of such a 
" grant being diligent and adequate prosecution of development, 

measured by the expenditure of fixed sums within certain 
" periods, with possibly the payment of a small fee to the gov-
" ernment in lieu of expenditure during the first six months. In 
'` the second place, the law should provide that upon discovery, 

the holder of the permit be given a leasehold title, with a 
" royalty varied to meet the local needs and actual conditions." 

COMPARISON OF THESE PRINCIPLES WITn TILE QUEBEC, MINING LAW. 

The present Mining Law of the Province of Quebec practically 
embodies the above principles. By the mining law, sanctioned 
on July 24th, 1880, a separation of the mining rights from the 
surface rights was definitely effected. in all grants and patents 
issued since that date, they constitute two separate and inde-
pendent properties, each subject to distinct separate regulations. 
1- n all patents issued before that date., the gold and silver mines 
were always reserved and still belong to the Crown, except in 
cases where these minerals have been specifically alienated. 

A definite amount of assessment work is definitely exacted, 
to be performed on all unpatented mining claims, and the yearly 
renewal of the Mining License is made subject to the perform-
ance of that work. 

Patents of claims are issued subject to a yearly performance 
of work to the amount of $200, or to an annual acreage tax of 
10 cents an acre in the case of non-performance of the work. 

Our Mining License is practically a leasehold system at a fixed 
yearly rental per acre. If, after having worked and developed a 
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claim, the Mining License holder wishes to obtain a patent, he 
,can do so by paying $10 or $20 an acre, according to distance 
from a railway. It has been objected that these purchase rates 
are high, but it must be considered that the patent need not be 
applied for until the license holder has ascertained beyond all 
doubt the value of the mining claim, and in the case of a devel-
oped and proved mineral claim, these prices arc insignificant 

- relatively to the value of a mining property. Moreover, it is to 
he remembered that all monies paid in as yearly rentals go to-
wards the purchase price when the patent is granted. 

The remarks of Dr. Smith regarding the oil and gas lands 
apply to the Province of Quebec. Our mining laws do not well 
apply to these substances, and they should be amended accord-
ingly. There is at present a case in point of a possibly valuable 
gas-field which would benefit by more rational regulations. 

The Mining License as issued by the Department of Coloniz-
ation, Mines and Fisheries, constitutes an absolutely secure title 
when the conditions, as set forth in the Mining Law, are ful-
filled. These conditions are not at all onerous, and are very 
easy to comply with, and when this has been done, the Depart-
ment is bound to renew the license ; practically no discretionary 
power is left the authorities in this case. A certain amount of 
uneasiness seems to exist due to the fact that the license expires 
yearly and is renewed for one year only, but such a feeling is 
•quite unjustified. However, to allay it, it might perhaps be 
advisable to amend the law, permitting the issuance of longer 
leases, say 20 years, subject to the performance of the yearly 
•conditions. 

FIELD WORK. 

During the summer of 1911, two field-parties were sent out by 
- the Mines Branch. One of these, in charge of Dr. J. A. Ban-
-croft, Professor of Geology at McGill University, mapped out 
the geology of an area south of the National Transcontinental 

-Railway, in the vicinity of Keewagama Lake. Dr. Bancroft 
paid particular attention to the district of Kcekeek and Wabas-

-kus Lakes, where reported discoveries of gold caused quite a rush 
.of prospectors last spring. Dr. Bancroft's preliminary report ie 
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given further on. He will continue this same work to the east 
of the man sheet which he covered last year, and a fuller and 
more detailed report embodying the results of the two campaigns 
will be issued later. 

Another party, in charge of Prof. E. Dulieux, of Ecole Poly-
technique, of Montreal, began an investigation of the iron re-
sources of the Province of Quebec, with special reference to the 
deposits of titaniferous ores, of which very extensive occurrences 
are known in several localities. During the summer of 1911, 
Professor Dulieux investigated the deposits of the North shore 
of the Lower St. Lawrence. These investigations will be con-
tinued this year. 

During the fall, Mr. J. H. Valiquette, of the Mines Branch, 
visited the quarries in Montreal and surroundings, and it is 
thought that his notes, which are given in this report, will prove 
useful, and will show the importance of the Stone Industry in 
that district. 

'rliCIINICAL STAFF OF THE 11IINPS BRANCH. 

The permanent technical staff of the Mines Branch is as yet 
very small, consisting of the Superintendent of Mines and one 
Assistant, Mr. J. H. Valiquette. As the latter accompanied Dr. 
Bancroft's party during the whole of the field campaign, and 
moreover, spent some time in Montreal, on his return from the 
field, to help in the working up of the results, and in the pre-
paration of the maps, it devolved on the Superintendent of Minas 
to do the inspection of the mines, to investigate several reported 
mineral finds, to prepare the annual report and seeing both the 
French and the English editions thro' the press ; to seeing to the 
publication of the reports of the Chibougamau Commission and 
of the report on the Geology of Fabre township; to carry on the 
technical correspondence and answer numerous enquiries on our 
mineral resources, and to keep in touch with the mining indus-
try of the Province. Besides, he had to devote some time in co-
operation with the Deputy Minister and the Secretary of the 
Mines Branch to the settlement of various questions arising from 
disputes on mining claims, which, in some cases, required in-
vestigations in the field. 
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ASBESTOS. 

The shipments of asbestos from the various producing centers : 
Thetford Mines, Black Lake, T)anville, East Broughton, all in 
the Eastern Townships, reached a total of 102,224 tons valued 
at $3,026,306, the highest sales yet recorded. This is a sub-
stantial increase as compared with the previous year 1910, when 
the shipments were 50,605 tons, valued at $2,667,529. 

For the purpose of comparison, we give the details of last 
year's production as well as this year's : 

PRODUCTION OF ASBESTOS FOR YEAR 1911, 

SHIPMENTS. STOCK ON HAND 

Tons Value 
Average value 

per ton I 	Tons Value 
Crude 	No. 1 	 1,100 $ 	181.224 $277.;.', 	1,358 $ 	360,301 
Cnide 	No. 2 	 3,382 382,980 113.68 	; 	3,368 431,54 -.1 
Mill 	Stork No. 1.... 6.340 415.55)) 65.54 	3,794 207,403 
Mill Stork No. 2.... 35,9:11 1.091,61-1 30.33 	12,272 379,523 
Mill 	Stock No. 3.... 55,111 747,7.,9 13.57 	i 12,959 204,298 

Totals 	.... 102,224 53,026.306 29.60 	I 33,751 51,583,076 
li  

Quantity of rock mined during year 1911,   tons 1,759,064. 

PRODUCTION OF ASBESTOS FOR 1910.. 

STOCKS ON HAND 
on 	Dee. 114, 1910. 

Tons 	Value Tons Value 
Value 

per ton 	j 
Crude No. 1 	 1.81' 5 	171,049 94253.57 1,761 $ 	447.227 
Crude 	No. 2 	 1,612 196.382 121.82 3,181 440,88-4 
Mill 	Stock No. 1.... 1(1,113 027.635 00.88 4,931 313,053 
Mill Stork No. `L.... 41,793 1,111.874 25.41 24,417 612,065 
Mill 	Stock No. 3. . .. 22,070 230,789 10.46 6.920 99,694 

Totals ........ 9Q605 $2,667.829 5 33.10 41,.159 $1.921,923 

SHIPMENTS 

Quantity of rock mined during year 191.0, tons 2,035,705. 
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Quantity of asbestos as Mock on hand Dec. 31st. 1009, tons 

The whole of the rock mined does not go to the mills. A pro- 
portion of about `?.5 	is considered too poor to he treated econo-
mically and is thrown on the waste dumps. 

1t roust be understood that, from the figures above given, only 
general average yields can bey calculated ,and the results obtained 
in individual urine; may greatly diverge one way or the other 
from these average yields. 

\Ve therefore see from the above figures that the general aver-
age value per ton of the total asbestos marketed in 1011 tyas 

29.60 ; in 1010 the average price had been :{38.00. 
rl'he classification which we have adapted in the detailed tables 

is arbitrary in the extreme. The division between crude and 
mill-stock is of course a vyell established One. The "('rude" is 

long fiber asbestos which is cohbed out of the rock by hand by 
mean; of sledges and sobbing hammer. 'l'hc mill-stock varieties 
are the products of the mechanical treatment of the rock in mills 

specially constructed ,rnd equipped. 
For the purpose of compiling the statistical tables, we have 

adopted the following grouping according to values:— 
Crude No. 1.-1land-sobbed asbestos, valued at $.200.00 a ton 

and over. 
('rude No. •_'.—Nand-cabbed asbestos, valued at less than 

°01).01) a ton. 
.hill Stork No. 1. 	Product of mechanical separation. valued 

at $15.00 and over. 
.hill Stock No. ?. 	Valued at between +-1a and x•20. 

hill Stock No. 3.—Valued at less than $20.00. 
During the whole of the year 1911. the asbestos industry 

laboured under unfavourable conditions as reLYau'd market, and 
prices. The output was lower in 10f I than in 1010, as shown 
by the quantity of rock mined, which was 13.10(7;, less in 1911 
than in 1910. However, the shipments were higher, as a pro-
portion of these were drawn from stock on hand. Owing to the 
over-production which 110(1 taken place in 1910, the market was 
congested and a fall in prices resulted. There is still a consider- 

-lis,nros of Ow fodcrnl 'Alin os Ikanch. 
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able quantity of stock on hand, but the balance between output 
and shipments is slowly readjusting itself and there is a notable 
improvement in the general commercial situation of the asbestos 
market. 

A new important company began operations at 'Thetford dur-
ing 1911. This is the Martin-Bennett Asbestos Co., Limited, 
which in March ,1911, acquired the old Ward-Ross property, 
situated between the .Johnson mine and the Ding mine, for the 
sum of $710,000. This alone is indicative of the faith of men, 
well versed in the matter, in the future of the asbestos industry. 
The mine had been lying idle for sonne sixteen years owing to 
litigation. A large mill cas erected on the property during 1911 
and has lust begun operation. 

Both at Thetford Alines and at Black Lake, the mines were 
worked actively, and the mrnrber- of days in operation during the 
year are practically up to the average, exec-Tt in the case of the 
Dominion Mine at Black Lake, which was closed down. 

1 n the Robertson district the 11. & A. mines and mill and the.  
Berlin Asbestos Co.'s plant worked fairly steadily. 

In the East Broughton district, only the Ling Asbestos Co. 
operated during the year. 

The following table illustrates the growth of the asbestos in-
dustry during the past twelve years : 

Year Tons \Talne 

1900 	 21,108 	  $ 	719,410 
1901 	 33,1(30 	  1,271,31a 
190.) 	 31),03-1 	  1,1(i1 ,970 
1903 	 •'9,201 	  910,970 
19114 	 8.3,179 	  1,14(3.970 
1911.ï 	 48,901) 	  1,-170,4.30 
1900 	 01 ,07.) 	  0 ,143,0.33 
1907 	 01,9k5 	  2.-1.3.3.910 
190r3 	 (ii 1•ï7 	  ?,551..i9(3 
1909 03.905 	  °,096.84 
1910 	 ti0,00) 	  0 .007,F-;29 
1911 	 102 ,224 	  3,020,306 
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ASBESTOS IN OTHER COUNTRIES. 

The latest statistics available showing the world's production 
of asbestos cover the year 1909. The following table is compiled 
from the Report on Colonial and Foreign Statistics of the Home 
Office, England :— 

wORLD'S PRODUCTION Ob' ASBESTOS. 

(Apart from Quebec.) 

Metric 'Tons Value 
Russia 	 11,911 	  £ 92,180 
Cape Colony 	 1,510 	  24,922 
United States 	 2,789 12,855 
Cyprus 	 156 	  1,407 
Rhodesia 	 247 	  °,7P5 
Australia 	 3 	  154 

16,635 £131.243 

These quantities are equal to 19,312 short tons, valued at 
$653.761. 

J. S. Biller. in the Mineral Resources Of the United States, 
gives the production of that country daring 1910 as 3,693 tons, 
valued at 868,357. 

Rhodesia. reports .r production of 1 ,1 1 i r/2  tons valued at T12,-
004 for 1910. 

t-nofficial figures for Russia give a production of 15.540 metric 
tons of asbestos in 1011. 

'l'he first report of the Mines :Department of the Union ^f 
South Africa for seven months ending, 31st December, 1910, 
mentions that asbestos ruines have been worked, and contributed 
to the mineral output, in Transvaal, Cape Colony and Natal. It 
is from the Cape that the principal production cones, 680 tons.. 
valued at 410,598. 

No recent statistics are available frrnn Portuguese South 
Africa concerning asbestos. but a few years ago a substantial 
shipment of asbestos of high grade was effected. 



Rock 

/# Holes 

%o rt~nrl 

GrL2zl e y l f 

C/ea Ore 

/6. /O Blake 
Crush re. 

Bucket Ecuator 

7rornmel 

• al 

l 

1 

Bcll `L 

ro '✓r„r B~ z 

O 

h/tll Ore 
A , 4,, .8e/f 

Slue fly JC rr~ 

C[ean Ore 

B/ee4e 

Crusher 

OVersLze 	.•/4ole 

Belt 
Cortueror 

Lidenp Ore 
to .?.tee 

Flat ✓o.. Crusher 

Bucket Elet,ator 

rc Mtl/ bee, 

	I 

RutO%>lQtec !'eeeler 

~ 

M</l
j 
 e  rt 

-~" Mesh ~cree•t 
.51,4<are  

p Rites 
t.Bret 

Belt t0 207x30.  Rolls  
1 	1 

Bucket E/eua.tor to -vs' mesh Wet Tram mel 

I O Versese 

24'x8" Rolls 

Bud. et Elevator 

 

Un d ers t'2 e 

{,~ 
%lechards PuZsator 

Clafy yter 

   

W, f/e, Tables 

    

Stuc' Pile 

  

FLOW SHEET, EUSTIS MINING CO S MILL 

     



22 	 MINING OPERATIONS IN 

COPPER AND SULPHUR ORE. 

The shipments of pyritous copper ores show a substantial in-
crease as compared with the previous year. • The quantity 
shipped amounted to 35,554 tons, and is the highest recorded 
since 1899. 

Apart from a small trial shipment made from Eastman, 
two mines are responsible for the output. They are the Eustis 
Mine at Eustis, a few miles south of Sherbrooke, and the Mc-
Donald Mine, operated by the East Canada Smelting Company, 
situated at Weedon, some 35 miles north of Sherbrooke. 

During the year 1911, shipments from the Eustis mine were 
not as large as in 1910, as some of the ore went to the stock 
piles. This part of the output does not appear in our figures of 
production, as only shipments actually ruade are included. 

The Eustis mine is the deepest in the Province. The slope 
is now nearly 3,000 feet. The deposit consists of a succession of 
lenses in depth, and the workings do not extend far laterally. 
The extreme horizontal distance between the easternmost point, 
which is on the 19th level, and the westernmost, on the 27th, is 
only 400 feet. 

The management took advantage of the lull in the demand for 
the ore to do further development work and improve the mine 
generally. There is now two years' ore blocked out. The ore 
shipped contains between 40 and 50% sulphur and 21/2  to 5% 
copper, with low values in gold and silver. 

The ore is treated in a very complete and efficient concentrat-
ing mill, of which the flow sheet is given. The management is 
looking into the advisability of installing the Elmore oil concen-
tration process. 

The McDonald mine at Weedon is now shipping steadily. 
The deposit which is worked here is lenticular in shape, but ap-
pears to have considerable dimensions. Two inclines have been 
put down, about 250 feet apart. The main incline (45 deg.) 
was down over 200 feet in December, 1911. There is a total 
length of drifts of 900 feet. The ore shipped averages over 42% 
sulphur and 5% in copper. There is also a small quantity of 
gold and silver, the value of which is almost negligible at pre-
sent. 
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The mine has quite a large quantity of ore developed, and it is 
shipping at the rate of over 2,000 tons a month. The haul to the 
Quebec Central Railway is 41/2 miles and is done by team, the 
cost being 80 cents per ton. 

The company has ordered an aerial tramway from the Trenton 
Iron Co., the installation of which will be completed this sum-
mer. It is expected that this will reduce haulage to about 5 
cents per ton. 

Some prospecting was done at the old Ives Mine, near East-
man, by Mr. N. S. Parker, who uncovered a rather promising 
looking vein, high in chalcoyritc. 

Work was continued at the Suffield Mine by Mr. A. O. Nor-
ton. A depth of 400 feet has been reached and several hundred 
feet of drifting have been done at various levels. No ore was 
shipped, however. 

Mr. Norton also unwatered the Marrington mine, two miles 
from the Suffield Mine and 1/2 mile from Capclton. The depth 
of the incline is 260 feet and a good vein ten feet thick is said 
to have been observed at the bottom. 

Prospecting for assessment work was done in several other 
places on copper showings, but without giving definite results. 

A considerable amount of work was done to the northeast of 
the McDonald Mine on several claims situated on the same belt 
of rocks, which are mineralized in numerous places, more espec-
ially on lot 8, range VI, of Stratford, where four diamond drill 
holes were put down and some stripping done on a lens of pyri-
tous ore. An incline shaft was also driven on this deposit to a. 
depth of 45 feet. The results did not come up to expectations 
as regards contents in copper. 

1n the region of Lake Megantic, on lot 1, range II of Marston, 
a shaft was put down 98 feet on a well mineralized zone, con- 
taining pyrite arid chalcopyrite. This zone, which was uncov-
ered by stripping over a distance of 250 feet, appears to be shat-
tered and impregnated with quartz and sulphides. 

GOLD AND SILVER. 

Gold appears in the statistical table for a value of $11,800. 
The greater part of this gold was produced from the operations 
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of the Dominion (;old Fields, Ltd., the name of which was re-
cently_ changed to the Champs d'Or de Rigaud-Vaudreuil. A 
short description of the plant and mode of operation on Des-
meules Creek, near lieauceville. was given in the report on the 
Mining Operations in the Province of Quebec during 1910. 
Sonne modifications have been introduced in 1911. The electri-
cally driven elevator and stacker for the tailings has been re-
placed by a hydraulic elevator, worked by a monitor, this being 
cheaper, and also another lake has been brought in, to supple-
ment the water supply from Lake Fortin. 

Before introducing these changes the company had two trial 
runs which gave very satisfactory results as to the gold values in 
the gravel. 1/tiring the first run, which lasted only a few days, 
2,400 cubic yards of gravel were passed through, which yielded, 
at the clean-up made on July 16th, somewhat over $900, or an 
average of :17c. per cubic yard of material treated. 

The second clean-up, made on August 15th, after a run of 
nearly one month, gave $8,000, from 16.800 cubic yards treated, 
or an average of about 47c. With the changes introduced, it is 
claimed that the gravel can be treated for less than 10e. per 
cubic yard for working costs, Operations are to be resumed in 
the early spring of 1912. 

LODE DEPOSITS IN RISBOROUGH TOWNSHIP. 

During the fall of 1911,   some reported finds of gold-bearing 
quartz in Risborough township caused some excitement. Two 
of these finds on lots 10 and 11, range NV, and lot 2, range X, 
Risborough, were investigated by the Superintendent of Mines. 
The quartz deposits occur in the schists and slates which consti-
tute the country rock, near the contact with diabasic intrusions 
in one case and apparently porphyrites in the other. Some of 
the quartz veins are 10" to 20" thick and in the immediate 
vicinity of these large veins, the rock shows a net-work of small-
er quartz veins. Tn all cases the quartz is very white, occasion-
ally mineralized by a few specks of pyrite. None of the assays 
show more than a mere trace of gold and the greater number 
show negative results. 
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The total production of silver, which appears in the returns for 
a value of $11,500, comes from the treatment of the cupriferous 
pyrite ores of the Eastern townships, which ores are also respon-
sible for the balance of the gold. 

In the northwestern part of Quebec, a reported discovery of 
gold quartz near Lake Keekeek, to the southeast of Lake Keewa• 
gama, caused quite a rush of prospectors. The reported occur-
rences were examined for the Quebec Mines Branch by Dr. J. A. 
Bancroft, and the results of his investigations are given further 
on, in his Report on the (Theology of the region east of the Kino-
jevis River. 

The Union-Abitibi, working a claim north of Lake Opazatica, 
report good progress in their development work. A shaft is now 
down 153 feet and some 500 feet of levels have been driven. 
power-house and a stamp-mill are being installed. They have 
not yet reported any production of precious metals, however. 

CHROMTTE. 

The shipments, of chromite, which amounted to 197 tons, val-
ued at .2,469, were all made from stock-piles which were left 
from previous operations in the Coleraine-Black-Lake district. 
There have been no mining operations for chrome for the last 
two years, but it is said that some of the mines will be re-opened 
in 1912. 

The chrome ore shipped was sent to paper and pulp manufac-
turers, in the Eastern townships, presumably as refractory 
material for furnace lining. 

The Chronic and Asbestos Mines, Limited, report the ship-
ment of a small sample lot of chrome ore to a manufacturer of 
ferro-chrome at Niagara Falls. This company is at present 
altering-  and re-modelling their concentrating mill near Black 
Lake and expect to start work in the spring of 1912. 

IRON. 

The Drummondville charcoal furnace, of the Canada Iron 
Furnace Company, was the only one in blast during 1911. 
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The iron ore industry of the province has in the last, few years 
shown a serious decline. The bog iron ore deposits of the St. 
Maurice and of Drummond County, which have been the main 
source of supply of the charcoal blast furnaces of Radnor and 
Drummondville, seem to be passing away and so far no other 
iron ore deposits have been brought into prominence to replace 
them. 

The following material was charged into the Drummondville 
furnaces during the year 1911 :— 

Quebec iron ore 	  1043 tons 
Ontario and other ore 	 708 " 
Charcoal 	  1185 ` 	̀ 
Limestone 	  187 " 

The pig iron produced by the furnace amounted to 655 tons 
valued at $17,280. Of the Quebec iron ore charged, 931 tons 
were produced during the year. The balance apparently came 
from stocks on hand. 

The Radnor furnace was riot in blast during the year. 
:During the season of 1911, Professor 1)rrlielix, of Polytechnic 

School, was commissioned by the Quebec Mines Branch to make 
an examination of the titaniferous iron ore deposits of the north 
shore of the St. Lawrence. His preliminary report is given 
further on . Professor I)ulieux will go on with this work this 
year and a complete report of his investigations will be published 
as soon after as possible. 

It may be mentioned that the Electric Reduction Company, of 
Bnckinghani, is manufacturing small quantities of ferro-phos-
phorus. In 1911 they reported a production of °5 tons. This 
company for sonic years also manufactured other ferro corn-
pounds, such as ferro-silicon, ferro-chromium, but have aban-
doned this to devote themselves almost exclusively to the manu-
facture of phosphorus. 

ZINC AND LEAD. 

During 1911 considerable work was done on the zinc and lead 
deposits of Calumet Island by the Canada Metals Company. 
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Calumet Island is formed by two channels of the Ottawa River 
and is situated some fifty miles above the city of Ottawa. 

Geologically, the rocks are the typical gneisses and crystalline 
limestones of the Laurentian, intruded by numerous bands and 
masses of later igneous rocks, often basic, and of various tex-
tures. There are also characteristic dykes of pegmatite. 

Some mining was carried on in the island in the early nine-
ties, when several tons of ore were extracted on lots 10 and 11, 
range IV. This ore was a mixture of galena and zinc blende. 

In 1897 and 1898, the Grand Calumet Mining Company went 
on with the work, and several hundred tons of ore, mined from 
lots 9 and 10, range IV, were shipped to Belgium. 

In 1.907 sonic exploratory work was carried on by a United 
States syndicate. The old workings on lot 9 (Bowie pit) , were 
pumped out and the mine sampled. The option, however, was 
not exercised. 

In 1910 the Canada Metals Company resumed work and car-
ried it on more or less regularly throughout 1911, mainly on the 
Bowie mine, lot 9, range IV. A small concentrating plant was 
built to treat the ore and a trial shipment of concentrates was 
made to the. Balbach smelter, of Newark, New Jersey. The 
products are of two kinds : a lead concentrate which assays 66°, 
lead and a zinc concentrate of 1 	zinc. 

The deposits of galena and zinc blende of Calumet Island are 
essentially irregular and pockety, but nevertheless by careful and 
judicious management, and by keeping development work well 
ahead of the actual mining, they could probably be the source )f 
a successful local industry. 

A considerable amount of work was done on a deposit of 
galena and zinc blende situated on lots 37 and 38, range I., .uf tl.e 
Township of Montauban, near Notre-Paine des A nges, county 
of Portneuf_ 

This deposit is being developed by Mr. Pierre Tétreault, cf 
Montreal, who has an arrangement with the owners of the min-
ing rights. 

The rock which gives rise to this deposit is very coarse grained 
and is apparently a pyroxenite cutting through Laurentian 
gneisses. The ore does not occur in veins, but is more of the 
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nature of an impregnation. The proportion of galena and zinc 
blende varies much. There are pockets and zones quite highly 
mineralized separated by barren rock. 

At the tiret' the deposit was visited by an Officer- of the Mines 
Branch, the work done was nut sufficient to enable to judge of 
the ultimate results. some six to ten men were working during 
the greater part of the year. 

MICA. 

Returns of shipments of Mica have been received from eight-
een producers. Owing to an improvement in the mica market, 
figures for 1911 show a substantial increase as compared with 
the previous year. The value amounted to 576,125, or $24,527 
more than the previous year. The prices ruling during the year 
for thumb-trimmed erica were as follows : 

Size 	 Price 
inches. 	 per lb. 
I x 1  	4 to 6c. 
2x1  	8tol4c. 
3x 1 	  14to22c. 
3 x 2 	  35 to 50c. 
4 x 2 	  60 to 65c. 
5 x 3 	  75 to 80c. 
6 x 4 	  $1.00 

Practically all the mica produced in the Province of Quebec 
is mined in the region north of the Ottawa between the valleys 
of the Gatineau and the Lièvre Rivers. 

Most of the erica is shipped in the state called thumb-trimmed. 
This consists of a rough preparation comprising the cobbirrg of 
the mica crystals, to remove the adhering rock. The mica is 
then cleaved into plates of one-eighth to one-sixteenth of an inch 
thick by means of a stout short-handled knife. The plates are 
roughly trimmed by hand and graded according to the size 
of the rectangular plate which can be cut out of it. The various 
grades are then packed in barrels containing about 300 lbs. and 
shipped to manufacturers or to trimming works. 
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OCCURENCES AND USES. 

The mica rained in the Province of Quebec occurs in dykes and 
masses of pegmatite which eut the gneisses of the Laurentian 
formation. These pegmatites are practically very coarse-grained 
granites, of which the dark micas (biotite and phlogopite) con-
stitute the principal ferro-magnesian elements. Sonic of the 
individual crystals are very large, sometimes reaching two feet 
in diameter and three to four feet long. Mica deposits, how-
ever, are very irregular in their nature, and in their exploitation 
it is very difficult to block out reserves in advance. Therefore 
it is not usual to have elaborate mining plants, but simple meth-
ods are followed which permit of abandoning a deposit for an-
other when there are signs of exhaustion. 

The main industrial application of mica is in the manufacture 
of electrical apparatus. Mica is a perfect insulator and as it 
splits into thin sheets it finds its place in numerous parts of 
switchboards, motors, dynamos, sockets. etc. Owing to its re-
fractoriness, it is used where transparency and resistance to fire 
are needed, as in furnace and stove doors, lamp chimneys, as 
supports to candle and lamp-shades. 

The refuse from the trimming into sheets and plates is pow-
dered or ground and mixed with oils in the manufacture of lubri-
cants. 

The great majority of our mica is exported to the United 
States, England and Germany. 

PHOSPHATE. 

In 1911 the returns received by the Quebec Mines Branch 
show the phosphate shipments for the year to be 595 tons valued 
at $5,83?. 

The figures of production of phosphate in the Province of Que-
bec are a striking illustration of the rise and decline of what was 
once one of our leading mining industries. 

The phosphate industry of Quebec dates from 1871, when a 
few tons were mined near the Little Rapids, on the Lièvre 
River. From that year on, the production increased steadily 
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and in 1885, the banner year, the shipmmnts reached 28,535 tons 
valued at $190,331. This phosphate is in the form of apatite 
occurring in messes and dykes of pyrosenites which cut the 
Laurentian gneisses of the region lying to the north of the 
Ottawa liiver. For several years after this, the industry held 
its own, for in 1K02 the production was still 10,000 tons, valued 
at $141 ,2.1 . The following year this fell to 5,748 tons, and in 
1805 it was practically dead, as the shipments for that year were 
only 250 tons. The cause of the decline was the discovery of 
the extensive phosphate deposits of Florida and Tennessee, 
which are much more easily worked than our iinatite deposits. 

.At present the only phosphate produced in the Province of 
Quebec is as a by-product of the mica urines. 

( ~ hAl'N ITE. 

There has been a marked increase in the shipments of graphite 
from the Buckinglrirni district this year. They urnonnted to 

753.405 lbs. valued at $33.013. This is more than double the 
quantity shipped during the. year 101(1, rind is by far the highest 

production recorded to elate. 
The following table gives the value of the annual production 

since 	1 t+98 

Year Value 

1808 	  L1; 8,500 

1899 	  11,257 

10011 	  9,104 

1001 	  4 ,090 

191'_' 	  2,100 
1903 	  Nil 

1904 	  2,300 

1911•ï 	

 

No relwrf 
1900 	  8,3:?0 

1007 	  5,000 

1908 	   105 
19115) 	  10.330 

1910 	  15.890 

1911 	  33,613 
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From all appearances the graphite industry is now on a satis-
factory basis. The principal cause which militated against a 
rapid development was the difficulty experienced in concentrat-
ing the graphite, which occurs in gneisses and other complex 
rocks in a disseminated state. 

The graphite produced was marketed at an average price of 
'I.4fic. a lb. The best qualities of flake-graphite, in large quan-
tities, are quoted at 10e. a lb., whereas the graphite dust sells as 
low as 11-/4c. 

A full description of the graphite mines of the Province of 
Quebec was given in the Report on Mining Operations in the 
Province of Quebec for the year 1910. 

PEAT. 

Only one peat machine was in operation in the Province of 
Quebec during part of the year 1911. This was operated by 
Peat Industries, Limited, imperial Bank Chambers, Montreal, 
on the peat hog situated between Farnham and St. Brigide 
Bond. 

'T'he peat machine used is of the sanie type as the Anrep ma-
chine, which is the most successful in Europe. Some modifica-
tions, however, have been introduced to render the excavating 
more automatic and dispense with some labour which is higher in 
Canada than in most European countries. 

It is expected that this bog will be worked on a much larger 
scale during 191?. 

131 .ILl)1 (r MATERIALS. 

Although sonne of the items of structural materials show de-
creases as compared with last year, the total figures for cement. 
urne, limestone, brick, marble and granite, show an increase of 

	

more than 	as compared with 1010. In 1011 their combined 
value was S4,9'?=).101. an increase of .8830,:i:38. 

	

MARBLE. 	The Dominion Marble Co. at South Stukely are 
now producing. A railway spur Iras been built to the quarry, 
which is well equipped. This is situatel on lot 8, range II, 
Township of South Stokely. 
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The operations of the Missisquoi Marble Co. were carried on 
actively throughout the year. 

A new marble company, The. Pontiac Marble Stone Co., is 
opening a quarry of ‘vlrite marble at Portage du Fort. The 
quarry is now being prepared for work and the plant is being 
installed. A gas engine will give the power for the diamond 
saws, and other machinery for the dressing works. 

KAOLIN,—The St. James Construction Co. is preparing to 
work the kaolin deposits of Amherst township. They are con-
structing a mill and a washing plant. The kaolin will be 
shipped to potteries and to paper manufacturers. 

('1A1EN'r.—The cement n rrnnfaetured in the Province of Que-
bec is the product of three mills, situated at Bull, Longue Pointe 
and Pointe-aux-Trembles, respectively. They are all operated 
by the Canada Cernent Company, Head Office, St. James 
Street, Montreal. The production in 1911 was 1,588,283 
barrels, of 350 lbs. each, valued at $1,981,183, or an average of 
$1.22 rrer barrel. 

GLASS SAND.—A small quantity of glass sand was produced 
from a quarry at \\ est  Shefford and sent to the Diamond Flint 
G lass Company at Montreal. The results were not satisfactory 
and operations wcr;' abandoned. 

SANusroxn.—Sonie stone was extracted from the quarry on 
lots 18, 19 and 20, range. I, of Guignes Township, on the shore 
of Lake Tenuiskauring, and used for buttress capitals, coping 
stone, etc., l'or the new Presbyterian Clurrclr at Haileybury. 

This stone is quarried from a rira of the Niagara formation 
which rests directly on the Pre-Cambrian, and which outcrops 
from fiché Point, on Lake Teurislcarning, northward for a dis-
tance of about three miles. 'l'he stone is of a pleasing buff colour 
and dresses easily. 

Fi.r.ost,Ar,. 	A few tons of feldspar were milled from the de-
posit of this substance orr Manicouagan Bay, near \Vasheeshoo 
River, opposite the Island of Anticosti. This feldspar was sent 
to potteries in Trenton, New Jersey, and to London, England, 
for trial. The deposits are controlled by the Canada Feldspar 
Co., 199 Bishop Street, Montreal. 

11AaxusrrE.—A deposit of ruagnesite was discovered some ten 
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years ago on lot 18, range X I , of Grenville Township, Argenteuil 
County. For some time this deposit (lid not attract much atten-
tion, but in 1907 it was acquired by the Canadian Magnesite 
Company, who began operating on a small scale. The deposit is 
about 12 Irides from the Canadian Pacific Railway, the nearest 
station being Calumet. 

On the surface the product seemed to be rather high in lime, 
(from 10 to 19°x, carbonate of lime) , but as work proceeds in 
depth the quality improves perceptibly. 

Development work was actively pushed on the property dur-
ing 1911 and it is claimed that there is now a quantity of over 
100,0(1(1 tons of merchantable rnagnesite blocked out. 

A calcining kiln, of a capacity of 12 to 15 tons of finished pro-
duct per 24 hours has been installed on the property, as well as 
a.. grinding plant.. It is expected that shipments of calcined mag-
nesite will begin in May, 1012. 

The demand for rnagnesite is said to be quite active. 
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LIST OF THE PRINCIPAL MINERAL PRODUCERS IN 
THE PROVINCE OF QUEBEC. 

ASBESTOS. 

The Amalgamated Asbestos Corporation, Ltd., 
R. P. Doucet, Secretary, 2G3 St. James Street, Montreal. 

The Asbestos & Asbestic Co., Ltd. , 
James R. Pearson, Manager, Asbestos, P.Q. 

The B. & A. Asbestos Co., 
G. C. Pharo, Superintendent, Rokiertsonville, P.Q. 

The Bell Asbestos Mines. 
W. II. Smith, Local Manager, Thetford Mines, P.Q. 

Martin, Bennett Asbestos Co., 
Thetford Mines, P.Q. 

Berlin Asbestos Co., 
W. G. Rumpel, Manager, Rumpelville, P.Q. 

Black Lake Consolidated Asbestos Co., 
J. M. Forbes, General Manager, Black Lake, P.Q. 

The Jacobs Asbestos Mining Co. of Thetford, Ltd., 
W. R. Kerr, Managing Director, Thetford Mines, P.Q. 

Johnson's Co. 
Andrew S. Johnson, Thetford Mines. 

Ling Asbestos Co., 
J. J. Penhale, Manager, East Broughton, P.Q. 
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Frontenac Asbestos Co., 
East Broughton, P.Q. 

Robertson Asbestos Mining Co., 
Thetford North, P.Q. 

Belrnina Consolidated Asbestos Co., 
H. H. Williams, Manager, Coleraine, P.Q. 

OCHRE. 

Thos. H. Argall, 
P. O. Box No. 2, 'Fhre Rivers, P.Q. 

Champlain Oxide Co., 
Three Rivers, P.Q. 

Canada Paint Co., Ltd. 
Jos. Bradley, 572 William Street, Montreal, P.Q. 

SILVER. 

The Eustis Mining Co., 
L. M. Adsit, Manager, Eustis, P.Q. 

East Canada Smelting Company, 
L. D. Adams, Superintendent, Weedon, P.Q. 

COPPER. 

East Canada Smelting Co., Ltd., 
L. D. Adams, Manager, Weedon, Y.Q. 

Eustis Mining Co., Ltd., 
L. M. Adsit, Manager, Eustis, P.Q. 

MAGNESITE. 

Canadian Magnesite Co. 
L. N. Benjamin, R. 704, E. T. Bank Bldg., Montreal. 
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CHROME. 

The Dominion Chrome Co. 
A. C. ('alder. t-(S Notre-Dame Street, 1lontreal. 

Asbestos & Chrome Co. 
F.. astern 

'l'ownships llanl: l ,rrildinr. Montreal . 

nlrNr;Hnt, wATnR. 

Ahenakis Springs Hotel Co. 
W. E. \1'att, ,llana~,>er, _lhenakis Springs, P.Q. 

Joseph 1)eA'arennes. 
N(il St. Valier Street, Quebec. 

Radnor -Water Co. 
F. B. l,augnuire, )lark Fisher Building, Montreal. 

St. l,eorr Mineral \Water Co. 
li. NV. Nobles. St. I,eon, Co. 11askinongr', , P.Q. 

1'cnillet & I+ri~rc, 
St. Cienevieve de Batir•can, P.Q. 

C-ypricn Roy, 
St, Germain, Co. Kamouraska, P.Q. 

A. Ferland, 
151 St. Amiss'- Street, Montreal. 

PHOS PHATP. 

Blackburn Bros. 
TI. '1. Forbes, Manager, 21 Sparks Street. Ottawa. 

Electric Reduction Co., 
Buckingham, P.Q. 

R. T. McOlashan. 
W. MeC lashan, Manager. Wilson's Corners, P.Q. 
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IRON. 

'The Canada Iron Corporation, 
Imperial Bank Building, Montreal. 

GRAPH [TE. 

Bell Graphite Co.. 
C. Kendall, Manager. Buckingham, P.Q. 

Buckingham C;raphite, Co.. 
H. 1'. H. Brnnle.11, 'Manager. Bncl:inghanl. 

Dominion Graphite. Co., 
H. P. H. Brnniell, Manager, Buckingham, P.Q. 

Peerless Graphite Co. 
H. AV. Hain, Superintendent, Buckingham. 

Canadian Graphite Co. 
T. W. Patterson, Manager, Lachute, P.Q. 

Graphite, Limited. 
St. Rémi d'Amherst, 

or Board of Trade Building, Montreal. 

MICA. 

\Vm. Argall, 
Laurel, Co. Argenteuil. P.Q. 

Blackburn Bros., 
H. L. Forbes. Manager, H Sparks St., Ottawa. 

H. T. Flynn, 
108 Brewery Street. Hull, P.Q. 

J. B. Gauthier, 
Buckingham, P.Q. 
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Kent Bros., 
Ti. McCadden, Manager, Kingston, Ont. 

Rinaldo McConnell, 
175 Cooper Street, Ottawa, Ont. 

Mica Company of Canada, Ltd., 
H. Touzin, Manager, 534 Wellington Street, Ottawa, Ont. 

O'Brien & Fowler. 
Bush Winning, Manager, Rideau Street, Ottawa. 

Vavassour Mining Association. 
T. F. Nellis, 22 Metcalfe St., Ottawa, Ont. 

Wallingford Bros., Ltd., 
E. Wallingford, Perkins Mills, P.Q. 

The Gracefield Mining Company. 
J. A. C. Ethier, Manager. Ste. Scholastique, P.Q. 

Laurentide Mica. Co., 
W. Ahern, Manager, Ottawa. 

T. J. Waiters, 
Stewart St. , Ottawa. 

R. J. McClashan, 
Glenlivet, P.Q. 

TITANIC MINERAL IRON. 

Canadian Tron Ore Co., 
Leon Coulombe, Manager, 1231. St. ATalier St., Quebec. 

The Loughborough Mining Co., Ltd. 
G. W. 'AlcNanghton, Schenectady, N.Y. 
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GOLD. 

La Compagnie do Champs d'Or de Rigaud-Vaudreuil. 
J. R. Duckett, Manager, 107 St. James St., Montreal. 

The Eustis Mining Company. 
L. M. Adsit, Manager, Eustis, P.Q. 

SAND, 

Dominion Sand & Stone Co. 
Wm. Powell, Manager, 703 Can. Exp. Bldg., Montreal. 

Montreal Sand & Gravel Co., 
J. B. Galarneau, Manager, Chateauguay. 

PEAT. 

Peat Industries, Ltd., 
Jmperial Batik Chambers, Montreal. 

SLATE. 

Frazer & Davies, 
New Rockland, P.Q. 

BRICK. 

Zéphirin Beaudet, St. Jean Deschailons, P.Q. 
Lucien Beaudet, St.. ,Tean Deschaillons, P.Q. 
Widow Jos. Bernier. A. Bernier, Manager, 70 Christophe 

Colomb Street, Montreal. 
G. N. Thais, 45 Napoleon Street, Quebec. 
C. Bourdon, 605 Davidson Street, Montreal . 
Victor Charland, St. Jean Deschaillons, P.Q. 
Eugène Chrhien, St. Jean Deschaillons, P.Q. 
Eastern Townships Brick & Mfg. Co., F. G. Hoake, Manager, 

Lennoxville, P.O. 
D. G. Loomis & Sons, Sherbrooke, P.Q. 
Montreal Terra Cotta Lumber Co., H. Desjardins , Manager, 

26 Board of Trade, Montreal. 
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Paradis & IAourneau. .lean Paradis, Manager, Stadacona. 
A. F. Richard & Son, Hull, P.Q. 
F. lZinfret, Rimouski, P.Q. 
I,aprairie Brick Co.. I.td. ,'1'. W. McArthur, 36 Board 	E 

'Prade, Montreal. 
.Ales. Ealiberté, St. .lean I )esehaillons, P.Q. 
Lafontaine & Martel, O. 1,atontaine, Manager, St. Tite, P.Q. 

LIME. 

Dominion Dime Quarry, A. F. Fraser, Sherbrooke, P.Q. 
C. A. Gervais. 14(i11 Cadieux Street, Montreal. 
Olivier Limoges, -177 .Avenue Papineau, Montreal. 
Sovereign I pinte AVorks, 1(1 Pouport Street, Montreal. 
Standard Lime & Quarry Co., Joliette, P.Q. 
Jas. C. AVright, 1_-lull, P.Q. 
C. W. 'I'renholrne, :il Prenoveau Street, Montreal. 

CEMENT, 

Canada ('entent, Limited, Edifice de la Banque Nationale, 
Montreal. 

MARBLE. 

'Dominion Marble Co. Harry Brown, Manager, Metropolitan 
Building, Montreal, P.Q. 

Missisquoi Marble Co. C. N. Barclay, Manager, Coristine 
Building, Montreal. 

GRANITE. 

James Brodie, Graniteville, P.Q. 
Dominion Quarry Co.. Ltd., 51 Salaberry St., Montreal. 
Laurentian Granite Co., Ltd. John Coulombe, Manager, 

Roussillon, Co. d'Argenteuil, P.Q. 
S. B. Norton, Beebe Junction, P.Q. 
Stanstead Granite Quarries Co., Ltd., F. W. Hearle, Beebe, 

P.Q. 
Fortunat Voyer, Rivière à Pierre, P.Q. 

LIMESTONE. 

Georges Chateauvert, St. Marc des Carrières, P.Q. 



Armstrong, Manager, 
areal . 

Hector Desjardins, 
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I,a Compagnie des ('arrires, -1. (iosseliu. Manager, St. Marc, 
P.Q. 

François I!ufresne. ('harles Ie('aillenr, Manager. Cap St. 
Martin. 

Fleming-Dupuis Supply Co. Thos- Fleming, Manager, 343 
Sparks Street. Ottawa. Ont. 

,Jos. (lingras, ('hateauvert. P.Q. 
Jos. (;ravel, -I 4'4 I )nluth Ave. East. Montreal. 
Felix Labelle, St. Francois de Sales, P.Q. 
Louis Labelle St ('o., St. François de Sales, P.Q. 
Ovide Lapierre, 830 des ('arrit'res Street, Montreal. 
Olivier Limoges. Joseph Lacroix, Manager, 477 Avenue 

Papineau, Montreal. 
O. Martineau Si: Fils, Ltd., Marie-Anne Street, Montreal. 
W. J. I'oovore & ('-o. , 121 Board of Trade Bldg., Montreal. 
Rogers & Quirk, Neuville Street, Montreal. 
Wright & Co., N. Tremblay, Manager, Hull, P.Q. 
I)eloriniier Quarry Co. T1. Lalonde, Manager, 1952 Tberville 

Street, Montreal. 
Stinson-Reeb Builders Supply ('o., Ltd., Eastern Townships 

Bank Building, Montreal. 
Harvey Robertson , D' Arey I_earny, Manager, Côte St. Paul, 

Montreal. 
Maisonneuve Quarry. Jos. Rhéarrnie, proprietor, 907 Ave. 

Desjardins, Maisonneuve, P.Q. 
Bishop Construction (.'o. , Ltd. A. R. 

906 Eastern Townships Bank Bldg., Mot 
David Brault, St. John's, P.O. 
La Compagnie,  de Brique. de Québec. 

Manager, Ramsay Street, Quebec, F.Q. 
Laurin & Le itch, 5 Beaver Hall Square, Montreal. 
Otis Quarries, Limited, R. K. Otis, Manager, Grande Ligne, 

P.Q. 
POTTERY. 

Canadian Trenton Potteries Co.. Ltd. W. A. Campbell, 
Manager, St. John's P.O. 

Standard Drain Pipe Co.. Ltd. W. C. Trotter, Manager. St. 
John's, P.Q. 
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ACCIDENTS IN MINES. 

(By J. H. Valiquette) . 

Numerous accidents have been reported to the Mines Branch, 
but fortunately most of them were not very serious. We note 
with great satisfaction a decrease of fatal accidents as compared 
with the previous year. 

According to statistical returns received direct from oper-
ators of mines and quarries, 7,846 men were employed in the 
mineral industry during 1911. Of these, 3,686 were employed 
in metalliferous, asbestos and mica mines, and 4,160 in quar-
ries, clay-pits and brickyards, as will be seen in the table given 
on page 

Four accidents resulted fatally, four lives being lost through 
their occurrence. Three of these occurred in the asbestos mines 
and one in the stone quarry of Messrs. Rogers & Quirk, of Mon-
treal. 

Only one fatal accident occurred in a mine; this was in the pit 
of the Asbestos and Asbestic Company, at Danville, where Emile 
Bord got his glove caught in a hoisting block as a box of rock was 
being raised. He was hoisted about fifty feet in the air and fell 
from that height. Of the other fatalities, one occurred in the 
Stone Dressing Works of Tlogers and Quirk, when Théophile 
Viau struck his head against a revolving wheel. Another occurred 
in the mill of the Asbestes and Asbestic Company, when Oscar 
St-Louis, a machinist, went into a cyclone defiberizer without 
throwing the belt oft' the pulley ; a slight movement of the ma-
chinery put the beaters of the cyclone in motion and he was 
crushed to death. The fourth accident occurred at the Kings 
Asbestos mine, when Pierre Huard was struck on the head by 
asbestos-rock car. 

Therefore of the 3,686 men who worked in the mines, outside 
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of the stone quarries and clay pits, only three were killed, which 
gives a proportion of 0.77 per thousand employed. Among the 
4,160 men who worked in the stone quarries and clay pits, only 
one fatality occurred, giving a proportion of 0.24 per thousand. 
These figures compare very favourably with those of last year, 
when they were 2.26 and 1.14 respectively. 

These results are gratifying and show that mine operators are 
careful of the security of their men. Nevertheless there is room 
for improvement, and as we remarked last year, these results 
are, to some extent, to be ascribed to luck, rather than to good 
management. 

There certainly has been a marked improvement in the meth-
ods of handling, using and storing explosives, but there are still 
points on which carelessness prevails. There is a practice fol-
lowed in the Asbestos mines which may some time result in 
accidents. This concerns the regulations of firing the blasts. 
The morning's work in the mines stops at 11.30 a.m., and one 
hour is allowed for dinner. During that hour the blast-
ing is done. and the shot-lighters usually hasten through this 
work in order to have more leisure after this work is done. As a 
result blasts are sometimes set off two or three minutes after the 
gong or bell for knocking off work has rung, leaving very little 
time for workmen to get away-. --It  is true that the shot-firer 
usually ascertains that no one is in the danger zone before he 
lights the fuses, but we think that it would be safer to delay the 
lighting for 15 minutes after the gong or hell-signal has been 
given, which would leave more time to the workmen to get away. 
There would be nothing lost by the delay, as it would only affect 
the shot-firer. 

It is of course most important for the man in charge of the 
blasting to inspect very carefully each of the shots, after blast-
ing, to make sure that there has been no misfires, and such an 
examination should not take place within less than three quar-
ters of an hour after the shots have been fired. The shot-firer 
should therefore give more time to his work. 

We give a tabulation of the accidents which have been re-
ported to the Nines Branch. As a rule, the operators have con-
scientiously complied with the regulations of the Mining Law, 
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which requires that all accidents, involving a loss of ten clays' 

work on the part et the victim, should he relxn'ted forthwith to 

the I)elrnrtnient. 	N 'eertheles- in aouu' cases there, has been 

dilatoriness and sometimes reports are made without giving 

names of victims, cause of accident. and other details required 

by the law. 



13th February 

15th 
	

Amalgamated Asbestos Cor- 
poration (Brit. Canad.)... J. Morin... 

17th 	" 	.. The Asbestos and Asbestic. 
Co., Ltd.    Emile Bord. 

Eye injured .... 	.... 	 x 

Killed    Caught by hook of heisting rope in 
quarry, was hoisted up 30 feet 
and fell. 

Amalgamated Asbestos Cor- 
poration (Beaver Mines).. L. Carrier  	 ILeg bruised. , ...... 

Laborer 

ACCIDENTS IN JIINES IN TIIE PR,()PINCE OF QUEBEC IN 1911. 

NAME OF INJr'RED. 	OCC.IIPATION. 	NATURE OF IVJL'R.Y. '  CAUSE OF ACCIDENT. DATE 1911. 	NAME OF THE MINE. 

250 	. Amalgamated Asbestos Corp. 
(King's Mines) 	 F. Laundry. 	 

3rd March 	 Amalgamated Asbestos Corp. 
(Beaver Mines) 	 C. Jamask.. .... . 	  

21st " 	 Amalgamated Asbestos Corp. 
(King's Mines). 	 G. Hugues. 	  

31st "   Bell Asbestos Mines 	 Ed. Verville 	 Laborer..... . 

5th April 	 Bell Asbesbos Mines 	J Couture 	.. Blacksmith 

15th   Bell Asbestos Co. 	 Art Huon 	 Blacksmith 

17th " 	 Amalgamated Asbestos Co., 
Ltd. (Standard Mines)....'' D. Manseau. 

Side bruised  

Back injured 	.... 

Knee injured 	... 
Second and third toe  

of right foot broken . He was prying down rock from the x 
face of the cut when a piece of ~j 
rock fell from seven feet above 
and struck his right foot. 

Right eye burnt badly. He was forging a piece of red hot 
iron when a piece of the iron flew 
up in his right eye. 

A big cut, on the right 
wrist    Cut made by a piece of broken 

swedge in sharpening drill bit. 
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Right jaw hurt and 
... 	two teeth broken... Pit Laborer .. 1st May Bell Asbestos Mines 	 Art. Poulin 	 

DATE 1911. NAME OF THE MINE. NAME OF INJ LIED. 	OCCUPATION. NATURE OF INJURY. CAUSE OF ACCIDENT. 

18th April 	Asbestos and Asbestic Co.. 
Ltd. (Jeffrey Mines) 	 Oscar St. Louis... Millwright... 	 Killed Went into a cyclone machine with-

out removing the belt and was 
struck by beater when machine 
started. 

	 Amalgamated Asbestos Corp. J. Gregorvitch... . 
(Standard Mines) 	 
	 Amalgamated Asbestos Corp. O. Graham 	 

(King's Mines) 	 
	 Amalgamated Asbestor Corp. L. Proulx 	 

(King's Mines) 	 
	;Johnson's Co 	 IArsene Duplessis. 

	 Bel! Asbestos Mines 	I Henri Fecteau.... 

	 Missis.luoi Marble Co., Ltd .. `One Italian unkn'w 

	 Fell Asbestos Mines 	 ID. Thibaudeau. . . 
	 Amalg. Ash. Corp. (Standard) P. Boienic 	 

21st " 

10th 

15th " 

ft 

26th 

27th 

28th 

29th 
29th 

di 

3rd " 	 Amalg. Asb. Corp. (B.C.).... G. Fortier 	 
4th " 	 Amalg. Ash. Corp (Standard) J. Fortier...... 
5th " 	 Black Lake Consolidated As- 

bestos Co .... 	 John Blanchette. 

Struck by a crowbar in prying a 
stone. 	  Rib fractured.. 

Right leg and left heel 
broken, left side 
bruised and small 
cut in head. 	 Struck by a drill and fell in the pit 

which was about 40 feet deep. 

Mill-hand . . 

Laborer 	 

Tinsmith 

Finger crushed...... 

Head Cut 	  

Bone broken in the arm 

Bruises on back of 
head and leg...... 

One leg broken 

	 (Left eye injured. 	 

2 

C 

Struck with a sledge which slipped. Vj 

Fell from 10 feet high on a crusher. 

Stone fell over his body.  

Piece of galvanized sheet iron flew z 
up into his left eye. 



6th May 	 
8th " 	 
9th 	" 	 

Amalg. Asb. Corp. (King's) .. J. Lemay.  _ 	 
Amalg. Asb. Corp. (King's) ..'J. Lachance 
Amalg. Asb. Corp. (C.B.).... 'G. Gosham 	 

	 Leg bruised 	 
'Foot bruised 	 

	 ,Fingers crushed.. 	 
10th " 	 
11th " 	 

Missisquoi Marble Co., Ltd. 
Amagamated Asbestos Corp. 

Alf. Mactioli 	 	 'Foot bruised. 	 Struck by a block of marble when 
the piece lipped. 

(King's Mines). 	 A. Lapointe 	 	  Foot bruised. 
19th " 	 Amalgamated Asbestos Corp. 

(King's Mines) 	 'Miner 	 	 F. Lapointe 	 Ankle bruised 	Right ankle struck by a stone. 
20th " 	 Amalgamated Asbestos Corp. 

(King's Mines) 	 G. Blais...   Miner 	 	 Finger fractured 	 Struck on left hand while dumping 
boxes in cars. 

23rd " 	 Asbestos and Asbestic Co... Art. Blanchette. Laborer 	 Left leg broken 	Struck by falling earth. 
24th " 	 amalgamated Asb. Corp.... C. Gagnon 	 	  Elbow dislocated..... 
25th " 	 Asb(stos and Asbestic Co... E. Leroux 	 Laborer 	 Bone above ankle frac- 	 t7 

tured 	 Struck by rolling rock striking leg. ro 
26th ' ` 	 Amalgm. Ash. Corp........ M. Marachon 	 ô 
27th " 	 Asbestos and Asbestic Co... David Rosace. 	 Driller 	 	 Right leg fractured... Struck by falling rock. 
29th " 	 
1st June 	 

Arnhigm. Asbestos Corp 	 
Champs d'or Rigaud, Vau-' 

C. Hangehck 	 'Y. 
o 

1st 	" 
dreuil 	 

Amalg. Ash. Corp. (Can. B.) 
	G Bernard 	 Laborer 	 

A. Boucher 	 lAnkle 
Leg broken. 

fractured 	 
	 Struck by rolling stone. 

O 
-11 

2nd 	" 	 " G. L. Almand 	 	  Hip bruised 	 

9th 	" 	.... 	. Bell Asbestos Mines F. Bolduc 	 ~Dryer-hand...... Sole of left foot lace- 
rated 	  Stepped on a rusty nail which was 

sticking up through a piece of o 
hoard on the floor near dryers. 

10th 	 Amalg. Asb. Corp. (B.C.). P. Foeard 	 	  Leg fractured. 	 
12th 
15th 

,( 13th 

it 

fi 	 if 

A. Dellsiseo. 	 
E. Doucette.. 	.... 	  
A. Duplessis 	 

	  Finger crushed 	 
Arm bruised  	. 

	  Hip bruised 	 
19th 

er 20th if 	 tf 
A. Tardiff 	 
E. Bomanfaut . 
	  Finger crushed 	 
	  Eye injured 	 

20th 	 Bell Asbestos Mines 	 O. Gilbert 	 Pit Laborer...... Last finger of left hand 
bruised 	 

Struck by a piece of rock. 

23rd 
if 24th 
	 Amalg. Asb. Cor.p (B.C.). . . . 

" 	" 	" 	(Standard) 
G. Berry 	 
J. Faniek 	 
	  Finger bruised 	 

L' 24th fi 	ff 	(King's) . G. Camden 	 	  Ankle bruised 	 
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DATE 1911. NAME OF THE MINE. NAME OF INJURED. 	OCCIIPATION. ~ 	NATURE OF INJURT• 	 CAUSE OF ACCIDENT. 

2nd July 	 Amalg. Asb. Corp. (Beaver). D. Shank. 	 	  Leg and arm bruised 
7th 	" 	 Missisquoi Marble Co. Ltd.. 	Wm. O'Neil 	 	  Leg bruised 	 Hurt by slabs unloading the car. 
8th  	Amalg. Ash. Corp. (King's) . 	J. Vachon 	 

	

 	Finger bruised 
9th  	Height of Land Mining Co.. Felix Wcstburg- .. Miner... 	. - ...... Drowned..........Upsetting of canoe and inability to 

swim. 
13th 	" 	 Amalg. Ash. Corp. (Standard) 	Vivchear...... 	  
13th 	" 	 M. Barabuck 	 
15th 	" 	 Black Lake Consolidated Co. E. Darabas 	Laborer 	 Right leg so badly in- 

jured that it had to 
be amputated...... Car running over his leg. 

18th 	" 	 Amalg. Ash. Corp. (Standard) N. Demian.. 

23rd 	" 	 The Berlin Asbestos Co. Ltd. Louis Cyr.. 	. Shaft Foreman.. :Struck in groin which 
caused an abscess.. Hit by a hook. 

31st 	" 	 Amalg. Ash. Corp. (Standard) P. Malereck 	 
3rd August.. . Amalg. Ash. Corp. (B.C.).... F. 	Bosenberry. 

	

 	Arm cut. 
12th A. (1rouin 	  	Finger crushed ....... 
12th 
15th 

). 	Diglc.... 
L. Drause 	 

	

 	Knee bruised 
 	:Finger crused- ..... - 

15th 	" " 	" 	(Ring's). F. IIernan 	   	Hand bruised. 	 
18th 	" " A. Cyr 	   	Finger crushed...... 
19th (King's) . Griffith 	  	Leg bruised. 	 
21st Rogers & Quirk 	  F. Warin.. 	 Foreman 	 Fracture of skull 	Striking his head against revolving 

wheel, driving a stone crusher. 
21st Richard & Cie 	  J Nicholas Mathieu Laborer 	 'Fall of ground 	 
28th Amalg. Asb. Corp. 	(Beaver G. Richet.. 	 Laborer 	 - 	  

Mine . . 	  
30th Amalg. 	Ash. Corp. (Beaver I. Vachon 	  	Hand crushed. 	 

Mine) 	 	  :Knee injured 	 
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Amalg. Asb. Corp. (King',A. Spenard 
Mine) 	  

Amalg. Asb Corp. (King Mine)'': N, Marachan .... 

The B. R. A. Asbestos Co... G. Delisle....... 
Amalg. Asb. Corp. (B.C.) ....;A. Tremblay. 	 

" 	" 	 .. I W. Mateaur 	 

	

(Standard)'A. Marcoux 	 
Jantes Brodie 	 I W. Croston 	 

30th August.... 

31st 	" 	•••• 

7th September. 
7th 
7th 
14th 	" 
26th 	" 

	  Head injured 	 

Laborer 	 Driving car w hic h 
dumped premature- 
ly 	  

	  Collar-bone broken... 
	  Eye injured. 

Eye injured 	 

	  Finger crushed.. 

1st October.... 

3rd 	" 	Canada Cement Co. Ltd 	 B. Tremblay...... Quarryman ....... IIead slightly cut and 
he was suffering from 
internal pains..... . 

4th 	.. 	Amalg. Ash. Corp. (B.C.). 	 G. Murray........ 	  Leg bruised. 	 
6th 	.... 	 " 	....C. Hatch   Finger crushed....... 
9th 	 " 	" 	" 	.....J. Ferland..   Finger crushed... 	 
13th " 	.. . Amalg. Ash. Corp. (B.C.).  ... J. Jervaise .   Leg bruised. 	 
15th " 	 '' .. A. Couture    Leg bruised 	 
19th " 	.... 	 " 	(King's) .. P. 'Huard... .. .. 	  hilled 	 

20th " 	Amalg. Ash. Corp. (B.C.).... 4. Poulin    'Nail pulled off 	 
20th " 	 ...;N. Baker    Foreign body in eye.. 
22nd " 	Missisquoi Marble Co. Ltd... G. A. King    Hip-bone fractured.. . 

I 

30th " 	.... Amalg. Asb. Corp. (B.C.) .... !E. Provencal. 	 I 	  I Finger crushed. 	 

30th " 	.... Canada Cement Co. Ltd.....'J. Lutak 	 Quarryman....... Third finger nail of 
right hand torn off. 

2nd November. Amalg. Ash. Corp. (King's). A. Lemieux. 	 Laborer 	, Hand bruised.. 	 
2nd 	 " 	" 	(B.C.)...1E. Rousseau    Scalp wound..... 	 

Bell Asbestos Mines. 	 IA. Lamontagne ... Mill-hand.. 	... Right arm crushed and 
amputated 6 inches 
from shoulder 	 Was caught in a pair of crushing ÿ 

rolls in mill. 

Bucket was accidentally lowered on 
him.  

Struck on the head by a dump car â 
whilst crossing the track. 

The crowbar gave way, he fell from 
the ledge a distance of about 20 
feet. 
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DATE 1911. SAME OF THE MINE. NAME OF INJURED. OCCUPATION. 	LATL"RE 	OF IN.) CRS. 	 CAT-SE OF ACCIDENT. 

3rd 

4th 
6th 

fit 7th 
7th 
8th 
13th 
13th 

<< 13th 
17th 
21st 
25th 
28th 
1st December.. 
5th 	" 

9th 

10th 	" 

9th 
11th 
11th 

it 18th 

Johnson's Co 	 

Amalg. Asb. Corp. (Standard) 
Eustis Mining Co. 	 
Amalg. Ash. Corp. (B.C.).... 

H. Després 
Amalg. Asb. Corp. (B.C.) .... 

.. 
... 

(Standard) 
tt (King's) .. 

" 
tf ... 

fi (Beaver). , 
(Standard) 

Amalg. Asb. Corp. (Standard) 

tt " 	(King's) 

(B.C.) .... 

	 L B. Ferland 	 

J. 	Caillancourt.. 
P. Bilodeau 	 
L. Dion 	 
S. Gauthier.. 

	 R. Després.... 
N. Dahlia ... . 
L. Nadeau 
E. Click 	 
J. Racine . . 
Lalibcrté 	 
A. Paré 	 

N. Doyen.... 	 
C. 	Iienefaut.. 	...   	  

N. Demian 	 

J. Hingelink 	 

J. Walsh... 	 
Marcous........ 
A. Lapointe 	 
H. Dubuc 	 

A.Jacques. . 	 

Laborer 	 

Stone-cutter 	 

Loader 	 

La-borer 	 

	  Leg bruised... 

	  Back injured 

Top 	of 	little 	finger' 
jammed, amputate d'. 
from first 	joint .... . 

 	Lost one eye.... 	... 
	 Fye injured... 	 
	  Nose cut 	  

Arm broken 'Broken 
	  Scalp wound. 	 
 	I3ib broken... _... 	. . 
	 I eg bruised. ...I 	 

	  Scalp wound. 	 
 	Foot bruised.... 	.... 

	  Rib broken 	 

Compound fracture of 

	

left leg near ankle 	 

Leg fractured... 	.. 	 

	  Ankle sprained 	 
 	Arm 	bruised........ 

	  Eye hit by stone 	 

Caught 	between 	roll 	and 	dryer 
cylinder. 

A piece of pyrite flew in his eye. 

by winch. 

Piece of rock from the wall struck 
him. 

Struck by a piece of rock from the 
wall. 



18th December 

20th 	" 
220th 	" 
2nd 	" 

31st 	" 

Fleming Dupuis Supply Co 
Ltd 	  

Amalg. Asb. Corp. (King's) 	 
" 

" 
	 if 	if 

" 	 . 

The Ash. and Asb. Co. Ltd 	 

Furguson 	 

J. Halle 	 
P. Ray 	 
J. Gagné 	 
F. Courtemanche. 	  
	  Leg bruised . . 

1 
 Broken leg amputated: 
resulting 	i u 	his 	I 

death  . 	 Falling into quarry from surface a 
distance of about 35 feet. 

	  Head cut 	  
	  Eye bruised 	 I 

Second and third fin- 
gers left hand crush- 

ed   Fingers crushed by a shaft falling 
on them. 
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REPORT ON THE MONTREAL QUARRIES* 

(.13y J. H. Valignette) . 

According to instructions from the Superintendent of Mines 
to devote my spare time outside of LW,' work at i\ieGill Univer-
sity, while in _Montreal in November, 1911, to visiting stone 
quarries in the vicinity of the city, 1 gathered all the information 
I could during the short leisure left me. Such information is 
summed up in the following notes : 

Quarrying for stone on the Island of Montreal dates back to 
the origin of the colony and there is no doubt that the abundance 
of building stone ni the immediate proximity to the city has 
somewhat contributed to its great development. It is therefore 
very interesting and important to ascertain the present condition 
of the quarries from the standpoint of their exploitation and of 
their contribution to the development of other industries. 

In order to follow the description of certain quarries, which 
will be given further on, it is essential to briefly summarize the 
geology of the region and to recall the main features of its for-
mations to the reader's mind, as such considerations may per-
Imps help, later on, to trace the extension of the beds now being 
worked, and aid in locating new quarries. 

As the too brief leisure at my disposal did not allow of my 
making geological observations at most of the interesting spots, 
for my work was confined to visiting quarries in the immediate 
vicinity of Montreal, most of the descriptions of formations given 
below have been taken from the following authorities :—the 
Geology of Canada, 1863, by Sir William Logan, etc.: Volume 
XI, 1898, of the Geological Survey of Canada, part J., by R. W. 

*Translated from the French by Crawford Lindsay. 
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Ells; Volume XIV, 1001, of the Geological Survey of Canada, 
part O, by F. D. Adams and O. E. LeRoy. In sonic places en-
tire pargraphs have been quoted, while elsewhere the information 
has been compiled from various sources. The report of Messrs. 
Adams and LeRov especially has served as a basis. 

According to the geological map of the district, published by 
the Geological Survey of Canada in l005, the principal forma-
tions found on the Island of Montreal itself are, in ascending 
order : the Potsdam sandstone, found over a very small area at 
Bout de l'Ile; the Calciferous formation, embracing the parish 
of St. Anne and a portion of the parishes of Pointe Claire and 
St. Genevieve; the Chary formation, embracing the central por-
tion of the parishes of Pointe Claire and St. Genevieve and them 
the Trenton group underlying practically the whole of the re-
mainder of the island with the exception of two areas. One cf 
these, rather extensive, lies to the north and northwest of Mount 
Royal, comprising a portion of the parishes of St. Laurent, Car-
tierville, Sault au Récollet and Outreront, and is underlain by 
the Chaw formation. The second area of different rocks, which 
are related to the t'tica formation, is found at the southeastern 
end of the island and ccmrpriscs a portion of Point St. Charles, 
of Côte St. Paul and of Montreal West. With the Hudson river 
formation, which is not represent on the island of Montreal, but 
is well developed in the county of Chambly, these strata form a 
complete succession of the rocks of the Ordovician series. Besid s 
these stratified rocks, the important eruptive rocks of Mount 
Royal must be rioted as well as the series of veins and sills of 
various igneous rocks intruding the other formations. The 
'Mount Royal rocks are essexite, which constitutes the greater 
part of the intrusion, and nepheline syenite. Moreover, a series 
of dykes radiate from it, which are very irregular in width and 
strike, varying from a few inches to several feet in thickness. The 
layers of tinguaitc (called `Banc Rouge" by the quarrymen) of 
Longue Pointe, Maisonneuve and Hochelaga, deserve mention 
from the twofold standpoint of their economic value and their 
geological relations. 

To obtain an accurate idea of the relative positions of the rock 
formations above enumerated, it is necessary to consider the 
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lower series and examine their relations with one another, from 
the archiea.n complex, which is the base of all the sedimentary 
rocks and which covers a very large area in the county of Two 
Mountains. 

At Bout de l'lle we find the Potsdam strata lying directly on 
the Laurentian. Thence, if we proceed in an east-northeasterly 
direction, following a straight line, to the ton of Mount Royal, 
then turn towards the northeast as far as the northeastern end 
of the island, thus crossing the island Of Montreal, passing by 
Mount _Royal, and examine the rocks which we meet on the way, 
classifying them according to the nomenclature adopted above 
and referring them to the individual areas indicated, we shall 
have a general idea of the geology of the locality. 

With the exception of the e•uptives, the whole series of rocks 
now under consideration are stratified, and the product of marine 
deposition ; some are characteristic of shallow water or beach 
deposits, such as the Potsdam sandstones, while others have 
evidently been deposited when the waters were deep, such 
as the Trenton limestones, containing a very great abundance 
of fossil remains of animals which must have lived in the depths 
of the sea.. 'Thus at the outset of the Ordovician period of the 
Paleozoic age, the Laurentian plateau, as it now exists, was 
bordered by the secs extending southwardly over the whole plain 
and that grass of rock rising above the waters was worn away 
while subject to the ordinary erosive agents, and its debris, car-
ried down to the sea by the processes we sec at work even in our 
day, supplied the material for depositing at the bottom of the 
water the various formations we are now studying. The sea 
which, at that (late, spread over the whole plain, owed such pro-
gress to the gradnal and slow sinking of the land ; it was shallow 
at the beginning; when the Potsdam strata were formed, hilt, as 
the sinking proceeded, the sheet of water assumed oceanic dimen-
sions, and characteristic deposits, such as the Trenton, were the 
result, with all the phases of transition between the two. if 
one /nay judge by the total thickness and the importance of the 
Trenton formation, the period of deep water lasted a long while 
and was a st.rt ionary era for this portion of the continent. Then 
came an uplift movement, causing the plain to emerge and res- 
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Loring shallow water conditions which are chiefly characterized 
by the Utica and Hudson river formations. 

POTSDAb7 SA\DSTOVF. 

Let us now proceed along the line above indicated. At Bout 
de l'Ile we find the Potsdam sandstones and some small out-
crops of calciferous sandy limestone plainly visible ; the strata 
are lying practically horizontally. As a rule the Potsdam lies 
on ton of the Laurentian. 

"its lowest members are beds of conglomerate, holding pebbles 
of Laurentian graisses and quartzites. These beds pass upwards 
into evenly stratified, fine-grained, and very goartzose sand-
stones. It is distinctly a shallow water formation and many 
layers show false bedding, ripple marks, with tracks and burrows 
of animals, which crawled upon the shallow sea bottom or bur-
rowed in the sand. The thickness of the formation varies from 
300 to 700 feet." (Adams and LeRoy, 1001). 

C.1LC'IFFR(rIIS FCrRA4AT[OT'. 

Proceeding now in an easterly direction, we come to the sand-
stone rocks of the Calciferous formation, but the point of contact 
cannot be definitely determined owing to the thick layer of drift 
covering the rock. It is considered as beginning about half a 
mile to the east of the end of the island and, from that point, 
the formation continues with a width of 47/2  miles, underlying 
about the west third cf Pointe Claire. 

"'hhe rock itself varies somewhat in character, but usually is 
a grayish, semi-crystalline dolomite or magnesian limestone 
which is generally arcnaceons or siliceous and occasionally argil-
laceons. In many cases it holds geodes of quartz and calcite, 
arid irregular streaks and patches of black chert.'' (Adams & 

Ldlov, 1001) . 
The nature of these rocks and the large number of fossils they 

contain show that the water was comparatively deep during their 
deposition, as stated above. A slow sinking of the surface was 
in progress from the beginning of the Potsdam period, and as a 
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consequence the overlying formation, the Calciferous, represents 
deeper water conditions, which influenced the nature of the 
sediments, resulting in magnesian sandstones. This is con-
firmed by the abundance of marine fossils in these Calciferous 
strata. However, the sinking movement was very slow and the 
two formations are united by transitional beds, so that the Pots-
dam insensibly graduates into the Calciferous. The thickness of 
the latter varies from 300 to 4.50 feet. 

C'IL\Zt 1,TDTP;STONIi. 

"In Chazy time, with a farther deepening of the sea, the 
conditions became more truly oceanic, and there was conse-
quently a great development of marine life, particularly of the 
hrachiopoda. These, through the accumulation of their shells, 
built up extensive beds of limestone, many of the latter consist-
ing almost wholly of the shells of a single species, lilrynconella 
plena. Rocks of this formation can be seen at Cartierville, 
where they are found in place, and also loose in the fields where 
long stone fences have been built of them. The formation is 
represented by granular, semi-crystalline light and dark gray 
limestones, made up in great part of shells and their commuted 
fragments. Tnterstratified with the limestone beds are occa-
sional shalt' layers which indicate the influx of muddy waters 
into the prevailingly clear waters." (Adams and LeRoy, 1901). 

The upper beds of this formation are massive and furnish good 
building stone. Quarries have been opened in the vicinity of 
Montreal, the stone of which has been used in the construction 
of some of the locks on the Lachine, canal and of various build-
ings. The prevailing colour of the stone is grey, but on wea-
thering it sometimes assumes a light brown or yellowish tint. 
It is usually magnesian, and at times sufficiently so to constitute 
a dolomite. The thickness of the upper part is sixty to seventy 
feet, whereas the whole formation rarely exceeds 300 feet. An 
outline of its distribution on the Island of Montreal has been 
given above. 
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TRENTON GROUP. 

This series of strata in the State of New York has been differ-
entiated into three subdivisions, known in ascending order as : 
Bird's Eye, Black River and Trenton proper. Although the 
Bird's Eve and Black River divis`ons are developed in the vicin-
ity of Montreal, they have never been separated on the Canadian 
geological maps up to the present ; but it is possible that future 
work of a more detailed nature will supply the necessary material 
for such classification. 

As stated above, the Trenton formation underlies by far the 
greater portion of the Tsland of Montreal and the larger quarries 
have been opened on these strata. 

"The Trenton is one of the most persistent and conspicuously 
marked series of strata of the Lower Silurian in North America, 
and judging from the abundance of the remains of marine in-
vertebrate life, this period evidently represents long continued, 
and truly oceanic conditions, the waters being clear and probably 
warm. In addition to mimerons representatives of previously 
mentioned marine families, Trilobites and Corals flourished, the 
latter especially giving rise to great beds of limestone. 

"The rock is usually a granular, semi-crystalline, dark gray 
limestone, more or less bituminous, and contains a variable 
amount of argillaceous (clayey) material. In many instances 
the limestone beds are separated by thin partings of shale, these 
being thicker and more pronounced at the top of the series 
where the Trenton passes into the T'tica formation." (Adams 
and LeRoy, 1901). 

The Trenton formation is the one of which the outcrops are the 
most numerous on the island of Montreal ; it is even found on the 
very summit of Westmount and near the top of Mount Royal. 
This fact, combined with the presence of the shales of the Utica 
on the low lands near Point St. Charles and on the river opposite 
the city, as well as the horizontal character of the Trenton ridge 
to the northeast, seem to indicate the existence of a considerable 
break or fault on the southeast slope of the mountain itself ; 
whereas the superposition of the limestone of T-peer Chazv or 
Black River upon the Calciferous at the lower end of Ile Bizard 
also indicates a fault in this vicinity. 	(Ells, 1891) . According 
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to lxgtn, the thickness of the Trenton formation in the neigh-

bourhood of Montreal would be about 000 feet. 

UTICA SH:11.7?. 

If we proceed onward in a northeasterly direction, following 

the line indicated, after passing the igneous rocks of Mount 

Royal and the eruptive sheets oflcchelaga, to which we will 

refer later, we come 10 the northeastern end of the island, where 

the Trenton conies in contact with the Utica shales of the over-

lying formation. As stated above, these beds of Trenton lime-

stone of the upper part of the formation are separated by thin 

layers of black or blackish brown bituminous shales, indicating a 

change in the conditions of the deposition of the debris from the 

erosion of the adjacent rocks. As the products Of such deposi-

tion are bituminous or arenaceous shales and occasionally beds 

of conglomerate, sometimes containing limestone fragments, this 

proves that the waters were comparatively shallow. So that 

the Utica period, owing to a gradual emerging of the plain, the 

waters partly withdrew, leaving a shallow and muddy sea ill 

which the above mentioned rocks were deposited. 

."This change of conditions tvas not favourable to the existence 

of those forms of life which flourished in the Trenton •, couse-
quently they, for the most part, disappeared, their place being 

taken by forms of life adapted to cold and muddy waters. 

"The maximum thickness of the Utica is about 300 feet." 

(:Adams and LeRoy, IRO11. 

I(}xI:OLTS it(1CF R. 

..During the Devonian or Post-Devonian time, that part of the 

Palaeozoic plain in the vicinity of _Montreal was the scene A 

great volcanic activity, the present evidences being the line of 

igneous hills which extend from Shefford to Mount Royal. These 

hills, greatly reduced in size and representing merely roots of 

the original volcanoes, or in some eases uncovered laccolites, by 

reason of the flatness of the Plain, form striking topographic fea-

tures and are locally known as mountains." 

"'The igneous mass of Mount Royal occupies an area of about 



PLATE I. 

TINGUAITE SHEET (bane rouge) OVERLYING TRENTON LIMESTONE BEDS. 
O. Martineau & Fils, Quarry, Delorimier Ave., Montreal. 

PLATE I1. 

SMALL ANTICLINAL FOLD, AND DYKES CUTTING LIMESTONE STRATA. 
City of 'Montreal Quarry, Outremort. 





PLATE III. 

TINGUAIT.E SHEET, OVERLYING LIMESTONE STRATA. 
O. Martineau & Yils' Quarry, Deloriinier Ave., Montreal. 

PLATE IV. 

DYKE CUTTING LIMESTONE BEDS, 
Montreal Water & Power Co.'s Quarry, Outremont. 
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one and a half square miles, and is surrounded by the Trenton 
limestone, through which it has broken, and by which it has 
been in many places altered to marble. The main part of the 
mountain is composed of Essexite, a plutonic rock composed 
essentially of plagioclase feldspar, augite and hornblende, with 
a little nepheline. Olivine is in some places present as an ac-
cessory constituent. This Essexite was subsequently cut 
through by a later intrusion. consisting of nepheline syenite, 
rock which is genetically related to the former and which con-
sists essentially of orthoclase feldspar, nepheline and hornblende. 
]t represents a more acid phase of the original magma. The 
nepheline syenite appears as a comparatively broad band along 
part of the northwest ank of the mountain. This intrusion is 
quarried at Ontrenont for road metal and is of particular interest 
in that it has furnished a number of rare minerals, that most re-
cently discovered hein„ Native Arsenic. 

"Associated with these intrusions is a great swarm of dykes, 
that is to say, more or less steeply inclined or vertical walls .t' 
igneous rock, which cut both the essexite, nepheline syenite and 
the surrounding stratified rocks in all directions. There are also 
numerous sills or sheets of the sanie, intercalated between the 
beds of the stratified rocks." 

As an illustration of this fact we refer to plate No. 1, page 
61, showing a surface sheet of tinguaite resting on almost hori-
zontal strata of Trenton limestone : also to plate 11, page tit, 
where a small sheet intercalated between the limestone beds can 
be seen in the middle of the photograph. 

"These dykes and sills consist of a complete series of those 
rarer varieties of dyke rocks which belong to the nepheline sycn-
ite-essexite magma. and which are known as bostonite, comp-
tonite, alnoite, tinguaite, etc. They are related genetically to 
the former intrusives and represent the closing stage of the vol-
canic action. The dykes may be seen in almost all large ex-
posures of rock in the vicinity of Montreal, as for instance, in 
Mount Royal Park, the Corporation Quarry at Ontrernont, 
(plate N), the Mile End Quarry." (Adonis and LeRoy, 1901). 

Also in quarries on I)elorinner Avenue, Papineau Street, and 
at :1'1r. llheaume's quarry in \iaisonneuve. 
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With the view of showing how numerous these dykes and 
sheets are in certain places in the district of Montreal and the 
complicated manner in which they cut one another, some photo-
graphs are reprodriced. 

Plate No. 1, already referred to, shows a sheet of tinguaite 
lying on almost horizontal beds of Trenton limestone. This pho-
tograph was taken at 11Ir. Martineau's quarry on Delorimier 
Avenue. 'l'he thickness of the sheet here is some twenty feet, 
but it gradually becomes thinner towards the north. It has a 
very slight dip towards the south, like the strata on which .t 
rests. 

Plate No. 111. is a view of the sane quarry; it shows the 
southeast working face on which work is now being carried on. 
It would seenr as if, at that spot, we were near the place where 
the sheet changes to a dyke, that is to say, near the fissure by 
which the molten magma issued to spread out in a sheet as we 
now see it. On the floor of the quarry one may see, in slight 
relief, the traces of a dyke cutting the formation. 

Plate No. 11 is a photograph taken in the quarry of the 
'Montreal corporation at Outremont. It shows a series of dykes 
intersecting one another and illustrates their irregular character.. 
Attention is likewise called to the small sheet. about two inches 
thick, following the distorted beds of limestone. This photo-
graph also shows the crumpling to which the: adjacent strata 
were subjected when the principal eruptions took place, a small 
anticlinal being represented in the middle of the photograph. 

Plates 1V and V were taken in the quarry of the Montreal 
Water and Power Company at Outrernont. They show the var-
ious natures of the dykes cutting one another. At that spot the 
dykes are sometimes distorted and assume curious shapes. Thus 
Mr. Morrison, the agent of this quarry, picked up a fragment of 
limestone eut by a small dyke, about half an inch thick, folded 
into the form of an M. 

In contact with these intrusive rocks, the limestone became 
indurated and sometimes altered to marble. Vertical displace-
ments are often noticed along the fissures through which these 
dykes have found their was ; but they seldom exceed two ~r 
three feet. In other places the beds lying between two dykes 
are practically overturned, so that they are now in an almost 



PLATE V. 

SERIES OI' IGNEOUS DYKES CUTTING LIMESTONE. 
Montreal Water & Power Quarry, Outremont. 

PLATE VI. 

STEAM SHOVELR IN MONTREAL W. AND P. QUARRY, OUTREMONT. 
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vertical position. All these deformations are visible in the 
Outremont quarries. 

PLEISTOCENE. 

In conclusion of this short descriptive list of the geological 
formations on the Island of Montreal, we will quote Dr. Adams' 
notes on the superficial deposits :— 

"Between the Devonian and the Pleistocene, a great gap ex-
ists here in the geological record, the upper part of the Palaeozoic 
and the whole of the Mesozoic and Tertiary being unrepresented. 

During Pleistocene time, however, it is known that an Arctic 
climate prevailed and that the area was covered by the great ice 
sheet known as the Laurentian glacier, which gave rise to cer-
tain deposits characteristic of glacial action. These drift de• 
posits consist of clays ( "hard-pan") composed of glaciated bould-
ers embedded in a fine clay or rock flour. This is very compact 
and resists erosion as readily as many of the old stratified rocks. 
The upper members of the drift, which are stratified clays, sands 
and gravels, were formed during a post-glacial submergence, 
which followed the retreat of the ice-sheet. In the vicinity ~;f 
Montreal they are known as Leda clay and Saxicava sands and 
{;ravels. From the abundant fossil remains (shells) in these 
marine deposits, it is inferred that the climate. was sub-arctic., as 
closely related species (in many cases identical) are now found 
living off the coast of Labrador. 

"As the land slowly rose again, the sea retreated, and marked 
by a, terrace each level at which it remained stationary for a time. 
In this way the series of terraces encircling Mount Royal mark 
the successive stages of emergence from the Pleistocene sea. 
'l'hese terraces are well developed at Montreal between the moun-
tain and harbour, the most prominent ones being those on which 
Sherbrooke street and St. Catherine street are located, and 
which form striking features in the landscape along the banks ( t 
the St. Lawrence, both to the north and south of the city." 

THE MONTREAL QUARRIES. 

The abundance of stratified limestones, sometimes associated 
with the harder trap rocks on the island of Montreal, has led to 
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the opening of numerous quarries from which ('very year a large 
quantity of stone is extracted, used in building. in paving and 
macadamizing roads and in making concrete so largely used to-
day in construction work. 

It is difficult to give an accurate idea of all the quarries novV 
in operation, for although many are operated on a large scale by 
the owners of the Laid themselves. others are operated only by 
small contractors who work alone or employ a man or two. 
They rent small areas and pay a royalty to the owner. Thus, on 
areas where there is handy room for 	tyell equipped quarry, One,  
will see sonie ten individual operators, each working on a surface 
of a few hundred sq uare feet. 

Qt"ARRS Ob,  'l'llr: MOV'rl{I?_1], w:ATl?li 	1y1?ft CO. 

Ln2trin ch Leitch , contractors and operators. 

7'.:'1. llorrisorr, ._'O-I St. ,laines street. Montreal, agent for the 
sale of prodnets. 

This quarry is one of the best equipped in the district. It 
is situated at Outreruont, on the northern slope of :Yount Royal. 
The excavation being made there will serve as a reservoir for 
the ',Montreal Water 	Power Co. This will be 1,000 feet long 
by 800 feet wide and with a minimum depth of 40 feet. 

The stone quarried is a Trenton limestone, which has been 
considerably altered in consequence of its vicinity to Mount 
Royal. .1s a rule the beds, which are of varying thicknesses, the 
slightly towards the north, but sometimes they have been folded 
through lateral pressure and in some places small anticlinals are 
visible. Besides the principal mass of igneous rocks, against 
which the limestone abuts on the mountain, towards the south, 
these strata are cut ill every direction by numerous dykes and 
sheets varying in thickness from fractions of an inch to 4 or 5 
feet. The variety of rocks constituting these dykes is of various 
colours, sometimes light and sometimes darker. They arc pro-
bably Contptonites and Bostonites. This stone is not separated 
from the limestone in the course of quarrying operations; every-
thing is sent to the crusher without distinction, which is an ad-
vantage to the consumer, because this stone is tougher than the 



PLATE VII. 

STONE CRUSHERS (Laurin & Leitch), OUTREMONT. 

PLATE VIII 

GENERAL VIEW OF MONTREAL WATER & POWER CO.'S QUARRY„ OUTRE MONT 
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limestone. The strike of these dykes is remarkably irregular ; it 
would seem that the fluid mass has followed the lines of least re-
sistance in making its way through the limestone strata. On 
the surface they are of a reddish colour owing to the decompos-
ition of ferriferous minerals. 

The plant of this quarry is one of the most complete and it is 
evident that an effort has been made to use every machine which 
can replace hand-labour, always so costly and at times difficult 
10 control. Traction and drilling are carried on by electric power 
w iih the most modern machinery, while the crushers are directly 
driven by the same engine which runs the generating dynamos. 
The plant consists of : two boilers from the Erie City Iron 
Works of 500 horse-power capacity, driving a Belliss & Morgan, 
Ltd., 750 horse-power engine with an automatic oiler; this en-
gine drives two dynamos : one of 250 volts and 405 amperes 

	

from the Allis, halnrers, Bullock Co., for 	the drills, and 
another of 000 volts and 500 amperes, supplying the current for 
the electric car syslent. At the time of our visit, eight machinw 
drills were working, each having a capacity of from (SO to 80 
feet per 8-hour day. Each of these drills, from the Temple-
Ingersoll Electric Air Trill Company, is driven by a small elec-
tric motor receiving the current from the power-house. The 
stone blasted with dynamite is loaded on electric cars by means 
of two steam-shovels of great capacity (See Plate V11 and car-
ried to a rotary crusher with a capacity of 2,400 tons per 8-hour 
day. The electric cars used for conveying stone to the mill are 
run up to the level of the crusher on an inclined viaduct by 
means of a steel cable (Plate VII). After undergoing a first 
crushing, the stone passes through a large screen, whence the 
oversize is distributed to four other smaller crushers and thence 
by a series of screens it is classified and sent on to the bins in 
the city. The city electric cars run under each of these bins, 
where they are loaded. Plate VITT gives a general view of the 
quarry-, which gives employment to 50 men, each earning an 
average of $720.00 per annum. 
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bIARTINLAU Qi'ARRY. 

Messrs. O. Martineau cf P+ils, proprietors. 
These quarries, known as the Morrison Quarries, are 

situated on Papineau and Deloriuiier streets. The first, on 
Papineau street, is in the horizontal Trenton strata, the beds of 
which vary in thickness from a few inches to over two feet, ss 
may be seen by the photograph (Plate IX). This quarry sup-
plies a good quality of building stone which is dressed in a 
shed at the quarry itself, employing some 20 men. The re-
mainder of the rock is sent to the crusher, which is also on the 
premises. The stone is conveyed to the various works in carts, 
on which it is loaded by means of steam cranes (Plate IX). 
The plant, in the quarry, apart from the dressing shed, com-
prises, according to the report on the Mining and Metallurgical 
Industries of Canada, of the Department of Mines, Ottawa: 

A jaw-crusher. 
An electric motor of 50 horse-power. 
Two compressed air drills. 
An air compressor. 
A pump. 
The second quarry, on Delorimier Avenue, is also in Trenton 

limestone, but here the latter is overlain by a sheet of tin-
guaite (Banc Rouge) , sonic 20 feet thick, thinning out towards 
the north. These two kinds of rock are quarried and sent Lo 
the crusher separately. The Banc Ronge is a medium-grained 
rock, very tough and possessing the best qualities for road metal 
An analysis made in the laboratory cf Mr. Milton L. Hersey, 
of Montreal, gave the following results : 

Silica 	  

	

 	46.30% 
Alumina and oxyde of iron 	 28.20% 
Lime 	  

	

 	3.20% 
Magnesia 	  0.63%  
Loss by fire 	  5.64% 
Alkalis (by difference) 	  16.03% 

In his report, Mr. Hersey states that "this rock is very hard 
and we know of none beter for making concrete." 



PLATE IX. 

Martineau & Fils' Quarry, Upper Delorimier Avenue. 

PLATE X. 

NEPHELINE SYENITE, IN CONTACT WITH LIMESTONE 
City of Montreal Quarry, Outr©mont. 
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Physical tests have also been made of the Banc Rouge 
stone from this quarry in the laboratories of McGill University 
by Mr. E. Brown, assistant professor. The results speak for 
themselves and are highly satisfactory. AVe give there for pur-
poses of comparison : 

"The tests stade of the cubes also showed that this rock is very 
hard and of a strong nature. hour tests gave the following re-
sults : 

Ultimate 

	

Iiimansiona 	weight per Split at 	1TaN. load 	strength per 

	

in inches. 	cubic foot- 	lbs% 	lbs. 	square inch. 
2.15 	x 	2.15 	x 	1.83... 158.1.. 86.000.. 123,000... 26,700 
2.04 	x 	2.10 x 	1.97... 157.5.. 89,600.. 128,600... 28,820 
1.9:3 	x 	150Fî 	x 	1.80... 1.58.1.. 46,000.. 85,500... 22,650 
2.06 x 2.16 x 	1.97... 157.5.. 66,000.. 115.200... 25,920 

Average 	  26,050 lbs. 

These results are uniformly good and show that this rock pos-
sesses a remarkable resistance to compression. The comparison 
of these figures with those of tables giving the strength of the 
natural rocks, shows that several granites have a much lower 
crushing strength, and this "Bane Rouge" stone almost reaches 
the figures of the best granite. Fire test at 2,250 degrees Fahr_." 
(E. Brown, 1907). 

MATSOvxEIIyP QL'ARRY. 

Mr. Jos. RIi laure, proprietor. 

This quarry is on Desjardins street in Maisonneuve (Côte 
Visitation) and covers an area of about 6 acres. The stone 
quarried is limestone and Bane Rouge, a sheet of which, about 
20 feet thick, covers the former over the whole area. Broken 
stone and building stone are extracted, the latter chiefly in win-
ter. This quarry also offers a fine example of the use of ma-
chinery in the handling of the products. The stone is brought 
to the crushers or dressing sheds on self-dumping cars driven by 
electricity. The capacity of the mill is 1500 tons per day. The 
plant comprises : 
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Three crushers (Nos. 71/2 , 5 and 4) . 
An electric motor of 125 horse-power for the large crusher 

(71/2).  
An electric motor of 50 horse-power for crusher No. 5. 
An electric motor of 50 horse-power for the cranes and traction 

system. 
An electric motor of 25 horse-power for crusher No. 4. 
An electric motor of 30 horse-power for the pumps. 
An electric motor of 8 horse-power for the sorting room. 
An electric motor of 1% horse-power for the forge fires. 
Electricity is supplied by the Dominion Light, Heat and 

Power Company. 
The delivery of the stone to the various parts of the city where 

it is to be used, is effected by the electric cars of the Montreal 
Street Railway, whose track runs under the hoppers, enabling 
the loading to be done automatically. 

Last summer a bore-hole was drilled in the quarry to a depth 
of 450 feet by means of a cable drill. At that depth a bed of 

fissured sand was found yielding large quantities of water. The 
level rose and maintains itself at 17 feet from the surface. 
Throughout that depth, Mr. Rhéaume reports, the drill went 
through limestone which seemed to improve as the depth in-
creased. The first 70 feet passed through layers from which 
good building stone could be obtained. Some 75 men are em-
ployed yearly in that quarry and earn $900 on an average. Most 
of the stone is used in Montreal. It is practically impossible 
to fix a price per ton, because it is supplied under special con-
tracts for extensive building operations and the price varies ac-
cording to the quantity of stone required for a contract. 

HOCHELAGA QUARRY. 

W. J. Poupore et Co., Ltd., proprietors. Capital, $150,000. 
G. C. Poupore, manager. 

This quarry is situated on the corner of Nicolet and Forsyth 
streets. The stone quarried is limestone and Banc Rouge stone ; 
the latter covers the former over the whole quarry and is about 
6 feet thick towards the south, thinning out towards the north. 
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The plant comprises a boiler driving a 75 horse-power engine 
which works the cranes, the pumps and a crusher with a capacity 
of 150 tons per day. 

Four classes of products are turned out, called : Screenings, a/4  
inch, gravel and 2 inch, the price varying between $1.25 and b5 
cents per ton. 

Some 20 men are employed while the quarry is in operation, 
but it is closed during the greater part of the winter. 

The limestone is dark in colour and this quarry is generally 
known under the name of "Banc Noir". 

Mr. Olivier Limoges, 477 Papineau Avenue. 
This gentleman is the owner of an important quarry on the 

corner of Laurier and Dufferin streets. in 1911,   22 men were 
employed in quarrying, and chiefly building stone with a little 
broken stone were got out. This quarry covers an area of t27 
acres and has steam drills, cranes and pumps. Besides this 
quarry, Mr. Limoges owns several lime kilns on Papineau 
Avenue, where 35 men are employed. The building stone is 
worth 72 cents a ton on an average ; the broken stone sells for 
$1.00 and the lime for 40 cents per 100 lbs. 

Delorim.ier Quarry Company, 1952 Tberville street. Mr. H. 
Lalonde, Manager. 

This quarry is on the corner of Dandurand and Iberville 
streets in Delorimier ward. Some 10 men are employed, earn-
ing average wages of $562.50 per annum. This quarry is also 
on the Trenton limestone and building stone and broken stone 
are taken from it. As the beds of rock are more or less black, 
the stone is usually called Banc Noir. This name is also given 
to it in several other places. 

During the year a mechanical crusher was set up on this prop-
erty. The building stone is worth about 45 cents a ton and the 
broken stone generally sells for 90 cents. 

Mr. Joseph Gravel, 482 Duluth Avenue East. 
Limestone quarry at the corner of Normanville and Fleuri-

mont streets. 
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Forty nun on an average are employed and the products are 

building, stone and broken stone. These men earn about 4800 

ri year each. 'l'ire {wilding stone sells for from 10 to 50 cents i 
ton at the quarry and flue broken stone for $1.'20. The plant 

includes a boiler, an engine. cames, mechanical drills and 

crusher with a capacity of 1 2̀ 5 tons pet day. 

Rogers ,f• Quirk, Neville street. 

In 1911 only broken stone of the banc noir variety was got 

out .und it sold for a little over 4l.00 per ton. Twenty men 

were employed and caned average wages of 8375.00 per annum. 

The plant. according to the report of the Ottawa Department of 

Minces, comprises : two boilers, a primp, three mechanical drills, 

two cranes, carts, etc. 

,Sliosori-h'ul'l) IiliiltIer.s' ,' rrlrply Co. 

This quarry is on Laurier and Rockland Avenues in Outre-

mont and the limestone taken from it is put on the market in 

the shape crf broken stone. It sells for about 80 cents a ton. 

Twenty-five nuru are employed in this quarry. 

h'illeruic (»lorry Cowpony, 848 Iiosaire street, i\lontreal, F.Q. 

.John I'. Dixon, Manager. 

This company does not work quarries, lint it buys the stone 

extracted by small operators from the land of Messrs. Hughes 

and harry. Among these operators are Messrs. Jos. Lapierre, 

Charbonneau, l'lonile , ('revier. Foneault, Jos. Morin, Cyr, M. 

(r)nesnel and 'I'. Peasant. Each of them rents a small area which 

he works, getting out building stone and curb-stones. They gen-

erally have a crane for hoisting the stone out of the quarry and 

the stone is hammer-dressed on the spot. The debris and the 

small stone belong to the surface owner, who sells them as such. 

About 3,000 tons of building stone were got out in 1911. 

Mr. O. Lapierre, 330 de Carrières street, Montreal. 

About 17 men are employed in quarrying and in the dressing 

shed. Building stone is the chief product. The quarry, an acre 

in area, is in ('ôte St. Michel, St. Denis ward. The stone ex- 
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tracted is limestone. The plant comprises a steam crane, three 
horse-derricks and three hand derricks, an air compressor and 
two mechanical drills. The price of the stone varies between 
45-cents and :1.50 per cubic foot according to the size of the 
blocks required. 

illr. M. Courtenianche, 2373 Labelle street. 

This gentleman works alone and quarries limestone. He gets 
out about 100 cubic yards, worth $300, yearly. 

Sorereirin Lime TVork.s, 1)elorimier street. 

This quarry is on Delorimier street, where it is intersected by 
the line of the Canadian Pacific Railway. Limestone is got 
out for making lime. Twenty-five men are employed, earning 
$830 in wages on an average per annum. The lime sells for 
$7.50 a ton on an average. 

C. A. Gervais, 11(110 Cadieux street. 

This quarry is situated at the above address. Limestone is 
got out for making lime. About 25 men are employed. The 
lime sells for $8.00 a ton on an average. 

Dominion Quarry Co., Ltd. 

Twelve men are employed in this quarry, which is situated oar 
upper I)elorimier Avenue. Banc Rouge stone is quarried and 
sold as broken stone, the price obtained being about $1.25 a ton. 

There are several other small quarries whose owners did not 
report to the Bureau of Mines and which could not be visited 
through lack of sufficient time. Several of the other quarries 
also were not. visited. The information given has been taken 
from the official reports sent to us and supplemented from the 
report of the Ottawa Mines Branch, for 1908. 

As may be observed by the above account, though incomplete, 
the greater portion of the stone quarried on the island of Mon-
treal is used in the shape of broken stone. This tends to show 
the great development which is being assumed by the use of 
concrete and the macadamizing of roads, for most of the broken 
stone in Montreal is used for those two purposes. 
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The future of quarrying in the province generally and in the 
district of Montreal especially, seems a bright one from every 
point of view. The development of concrete construction and 
the macadamizing of roads, owing to the many "good roads" 
projects which are being carried out, will offer an almost inex-
haustible market to the producer. On the other hand, we think 
that limestone is likely to play an important rôle sonic day in our 
industries as the latter develop. Its qualities as building stone 
and for making lime are well known, but in time it may be put 
to many other uses. 

'fake acetate of lime for instance. This is a by-product ob-
tained in making charcoal, but the use of pure lime is needed 
for the purpose. As the charcoal industry, owing to the lack 
of coal in our province, seems destined to develop, certain depos-
its of fairly pure limestone might then be simultaneously de-
veloped. Limestone is also an important factor in the making 
of sulphate of ammonium, beet-root sugar, calcium carbide, 
carbonic acid, etc. We would also mention the use of powdered 
limestone for the improvement of certain soils. This product 
might, we think, be obtained at a very low price, as the dust and 
too small pieces arising from the crushing in certain mills are 
piled up in great heaps, which are not now put to any use. 

Before concluding, we would observe that the figures given in 
our statistics for the stone produced, do not represent all the 
stone used for various purposes. Thus, at \Vestlnount, the West 
Crescent Heights Company, which is making considerable im-
provements on certain grounds, has cut and extracted 52,508 
cubic yards dining the past 15 months in the course of levelling 
roads and excavating chains, arid the whole of this stone has been 
used in macadamizing the roads. These figures were given us by 
Mr. Hector Cadieux, the engineer in charge of the work. 
There is no doubt that several other works of the same kind will 
be carried on and the stone used on the spot. Thus the Govern-
ment, in macadamizing the road called the Edward VII Boule-
vard, lias used boulders from the fields, which were hauled by 
the surface owners and broken on the spot where they were to be 
used. 
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PRELIMINARY REPORT ON SOME IRON DEPOSITS 
ON THE NORTH SHORE OF THE RIVER AND 

GULF OF ST. LAWRENCE.* 

(By Prof. E, Dulieux). 

I.—Introduction. 

The explorations which form the subject matter of this report 
are a part of a more extensive programme of work which will 
cover all the iron deposits of the Province of Quebec at present 
known. The general results of these studies, which will be an 
inventory of the Province's resources as regards iron ores, will 
be given in a detailed report which will appear later. 

T will not endeavour in this preliminary report to give the de-
posits now occupying our attention, in logical sequence; I will 
merely describe them in the order in which I visited them. I 
will, further, leave aside the bibliography of titanic and magnetic 
iron ores, as well as the metallurgy of these various ores, which 
will be set forth in the final report. Geology and petrography 
will be restricted to such points as are essential to the descrip-
tion of the. deposits. 

REGIONS VISITED, 

I spent about two and a half months, from the 15th June to 
the 2nd September, in the field, accompanied by Mr. E. Poite-
vin, a graduate in Mining Engineering from the Polytechnic 
School (Laval university) of Montreal. Owing to the wrecking 
of the steamer "General Wolfe", which we were to take on the 
6th July to proceed from Quebec to Seven Islands, our stay on 
the North Shore of the Gulf of St. Lawrence was shortened and 
we were not able to begin our work at Seven Islands until about 
the 1.6th July . 

*Translated from the French by Crawford Lindsay. 
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The last two weeks of the month of June and the first weeks 
of July were spent in examining.  the deposits at St. I'rbain, in 
the county of Charlevoix. \Ve established our headquarters at a 
place within easy access of the deposits, Mr. Joseph Bouchard's 
sawmill, on the Bruns river. Mr. Bouchard, who knows the 
country thoroughly, and who is, moreover, the representative of 
the Quebec Seminary in the seigniory of liearlprC", greatly assist-
ed us in our explorations. 

After determining by transit triangulation the relative loca-
tion of the varions denosits that have been worked, we made a 
list of all the outcrops of titanic iron ore known in the region. 
At the same time we endeavoured to determine, by readings of 
the dip needle, the boundaries of the areas of magnetic distur-
bance corresponding to the mineral masses concealed beneath 
the clay sod. 

(1n our return to Quebec on the 11th July, we purchased the 
egnil>no nt and provisions needed for our journey on the North 
Shore. We left Quebec in the morning of the 11th July on the 
steamer Arranniore, belonging the Holiday Brothers' Company, 
and reached Seven Islands during the night of the following day. 

At Seven Islands we were greatly assisted by Mr. 1/uclos, in 
charge of the lievillou Company's post. who obtained the guides 
and boats necessary for our small expedition and who received 
Us in a most hospitable manner. 

On Monday, the 17th July, we started from the village of 
Seven Islands with two canoe; and two guides to go and camp 
at the month of the Rapid river. After examining the rocks and 
deposits at the ('ran de Fer falls, we left on the 21st July for 
Great Rapid lake. On Snnday, the `J-tth, we were back -t 
Seven Islands. 

\Ve succeeded in chartering a small yacht belonging to Captain 
Heliodore Vignault on very favorable terms, with the help of 
Mr. I)nclos. The Yacht, measuring .35 feet in the keel and draw-
ing 5 feet, had been built for Hon. Louis Philippe Pelletier, and 
after passing through many hands, had become the property of 
Monseigneur Blanche of Seven Islands. It was hauled down 
from the beach for us imnd made its first trip with us. Besides 
Captain Vignault, our small crew consisted of a sailor and a cook. 
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We left Seven Islands on the 28th July for the Moisie river, 
where we remained until the 3rd August. During the interval 
we examined the magnetic sands to the east and west of that 
river and ruade sonne borings. 

(I)n August 3rd we left the Moisie river for the Chaloupe 
river, but a head wind compelled us to run into a small harbour 
near Point St. Charles. From the 4th to the 12th, we remained 
at the Rivière des Graines and Chaloupe river and skirted the 
shore from the Manitou river to about four miles west of Shel-
drake point. We made lists of the outcrops of titaniferous mag-
netic iron at Chaloupe river and Round Cape. 

On the 13th of August we set sail for the St. John river, but a 
heavy sea prevented our entering, so we put in at Magpie. A 
second attempt to enter on the following day was equally unsuc-
cessful and, driven by the wind, we had to seek shelter in Min-
gan harbour. 

As the bad weather continued, I decided to leave our yacht 
and to walk the 15 toiles between \Iingan arid the St. John river. 
While Mr. Poitevin earuped at bong l'oint and made some bor-
ings in the sandy cliffs between 1 ong Point and St. John, I pro-
ceeded in a canoe about 13 ruiles up the St. John river, where I 
was told there was a deposit of iron ore ; this, on examination, 
turned out to he nothing but a few pockets of titanic iron ore in 
the anorthosite. 

After continuing to study the magnetic sands of the St. John 
river with Mr. Poitevin, we returned to our yacht and at 1 a.m. 
on Friday, the 18th, we left Mingan harbour to return to Seven 
I stands. 

With a fair wind it should have taken only 31') hours to sail the 
distance of 12(1 miles between \Kogan and Seven Islands, but 
owing to a long spell of bad weather and with storms and pre-
vailing southwest winds, we did not reach Seven Islands until 
the night of the 25th. During that time we put in at Thunder 
river (where I examined a small outcropping of titanic iron) and 
also in two other harbours of' Point St. Charles. 

We left our yacht at Severn islands and between the 28th and 
30th August we examined the deposits of the St. Margaret river 
near Clarke City. 
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On our return to Seven Islands, on the 1st September, we put 
our samples in order and on the 2nd we took the steamer Na-
tashquan of the National Navigation Company, which landed us 
back in Quebec in the evening of the following clay. 

About 210 samples were brought back from this expedition. 
Some were analyzed in the .Provincial Laboratory, Montreal 
(Mining Department of the Polytechnic School) ; from others 
thin sections were made at McGill University and studied by my-
self and Mr. A. .Mailhot, associate professor of the Polytechnic 
School, who was then in Paris, where he was working in the 
Natural History Museum. 

Finally 3,000 lbs. of ore from the Cran de Fer falls (Rivière 
des Rapides) , were shipped to Mr. G. W. McKenzie, of the 
Mines Department, Ottawa, who made concentrating tests of it. 

1 I.—St. Urbain Deposits. 

(County of Charlevoix) . 

ARE1 Coy ER ED 1I1: TITIS ,RI; POET . 

The village of St. Iirbain, from which the deposits derive their 
name, is situated in the county of Charlevoix, about nine miles 
north of the village of Baie St. Paul, being about GO miles below 
Quebec on the north shore of the River St. Lawrence. 

The work done in the months of June and July of the year 
1911 covered a strip of ground about 15 miles long lying parallel, 
to the Rivière du Gouffre, chiefly on the right bank. It starts 
from the village of Baie St. Paul and ends at the unsurveyed 
lands of the seigniory of Ste. Anne de Beaupré, about three miles 
from the outlet of Lac des Cygnes. it comprises the Mare à la 
Truite, the St. Lazare, St. .k'rôme and St. Thomas ranges in 
the parish of Baie St. Paul ; the St. Urbain and St. Jérôme 
ranges and a portion of the St. Thomas, St. George and Cram 
Blanc ranges, in the parish of St. Urbain. A rather hurried ex-
amination was also made of the sandy plateau extending east-
ward from range IX of St. Urbain in the unsurveyed lands of the 
Seminary, and of the high mountains rising to the north of the 
St. Thomas range and above which rises the Lac des Islets 
monntai rI . 
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PHYSICAL FEATURES OF THE COUNTRY. 

The Rivière du Gouffre, which drains all the waters of this re-
gion, flows in the bottom of a very wide valley, the width of 
which is far from proportionate to the river's volume of water. 
Thus, in the vicinity of St. Urbain village, the two chains of 
bills immediately bordering the valley are separated from one an-
other by a distance never less than two and a half miles. The 
bottom of the valley contains deep deposits of white sands, to 
which quite a characteristic relief has ben given by recent pheno-
mena of erosion. Viewed from one of the rocky heights dom-
inating it, the valley appears to have a rolling rather than a level 
surface, owing to a series of sandy mounds or rounded dunes. 
Although streams are not infrequently met with in the depress-
ions between the mounds, it is evident that their origin must be 
sought for in the depressions occurring between these hillocks, 
and in the drifting and slight cohesion of these sands which slip 
and shift with exceeding facility. Through such sands the Riv-
ière, du Gouffre forces its way, a very winding and uncertain one 
since, in the course of a few years, its deviations have caused 
very appreciable changes in the area of riparian properties. in 
many places the river has eroded its bed down to bed-rock and 
forms small rapids. Nowhere are the rocky barriers which it 
meets of sufficient size to form real falls, but the water often 
drops very rapidly, especially two or three miles above St. 
Urbain village. For water-power to establish a factory or works, 
the waters would have to be kept back by artificial means, which 
might not perhaps present great difficulties, by utilizing a nar-
rowing of the valley three miles above St. Urbain village. 

Below the village the sides of the valley rise in fairly gentle 
slopes to about mid-way to the summit, where the sands end and 
the anorthosites appear. 

These anorthosites lead, on the right side of the valley, to a 
wide undulating plateau„ the altitude of which above the sea 
varies between 1100 and 1200 feet. On this plateau, or more 
properly speaking, on its southeast border, lie the great deposits 
of titanic iron which constitute the subject of this study. The 
central part of this plateau, and the low parts generally, are coy- 
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ere(' with clay ; in sono points borings showed a depth of 12 feet. 

The clay covering interferes with prospecting arrd no douht con-

ceals iron deposits. Nevertheless, the nature of the underlying 
rocks can be ascertained from varions outcroppings. 

This plateau rises imperceptibly towards the west and ends at 
the foot of rather large )mountains, the altitude of which seems 
to exceed :3,000 feet. Thus, by means of the barometer, we 

found the height of one of these mountains which we ascended, 

to he 2,:301) feet above Hair St. Paul, and, in front of us, the 

mountain known in this part of the country as the Lac de l'Islet 

mountain, rose more than 1,000 feet higher. 

GI;nLOriY. 

The geology of the region under consideration may be divided 
into three parts : 

The anorthosites and their granular and gneissic varieties; 

The Ordovician sediments (Trenton limestone) 

The glacial rind host-glacial deposits. 

'To explain the nature of these deposits, it will be sufficient 

to briefly describe the anorthosites and to say a few words about, 

the glacial and post-glacial deposits. 

in )'act, the Trenton limestones are of hut secondary interest 

to us: they are found in outcrops in the shape of isolated outliers 

in various places along the valley of the 1hvii're du Gouffre from 
its mouth to Ht. l'rbain village. 

The anorthosites irr the St. f rbain plateau may be classified 
into two chief varieties: 

The compact anorthosites; 

The granular and gneissic anorthosites. 

('O!ITI'1('T ,1Nnr{'rmr>SI'r. 

These are rocks generally of a light color, with medium grain 

and of fairly high crushing strength. In hand specimen they 

seem to consist almost entirely of feldspar, sometimes light grey, 

sonotimes white, at times pinkish and at others red or blue. 

Dark coloured constituents are rare : some specimens contain 

none. 'Thus, behind the boiler-house of the former Canadian 
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Titanic Iron Company, is a grey, almost white, anorthosite, 
which might very easily be taken for marble by a casual observer. 

Most of these light-coloured anorthosites change to white on 
the surface. Sonic or them would supply very fine material for 
building or decorative purposes. I would especially mention the 
anorthosite on the east side of the St. Urbain plateau, on lot 
482 of St. Lazare range, of the parish of Baie St. Paul. There 
is at that place a high, perpendicular rocky cliff, and the pieces 
that have fallen from it form a talus at the base. The colours of 
the anorthosite are very prel ty : sometimes pink feldspar predom-
inates in a light yellow ground : sometimes the saine feldspars 
are mixed with blueish grey ones. It would certainly take a 
very fine polish and its working would he facilitated by the pre-
cipitous side of the mountain. An aerial tramway three-quar-
ters of a mile long could take the material down to the level of 
the Bivière drr (louffre, where a branch railway of about 6 miles 
would convey it to Baie St. Paul. The most frequent among 
the rare dark constituents visible to the naked eve are ilmenite 
and black mica. 

As a rule the grains of feldspar are of fairly even size, but 
largo individnid grains of grey feldspar are rather frequently met 
with amidst grains of yellow or reddish feldspars. Such is the 
case especially as regards the anorthosites north of the mill of 
the Discharge, on the road leading to the Seminary mine. 

The feldspars are not generally oriented in any special direc-
tion ; nevertheless, on lot 485 and lot 180 of St. Lazare, a general 
elongation of individuals is very clearly seen. This direction is 
emphasized by some threads of black constituents, titanic iron or 
black mica. These anorthosites are but a short distance from 
the gneissic anorthosite we speak of further on ; probably the 
strain which gave rise to the formation of the gneissic structure 
in the neighboring rocks made itself felt also, but to a lesser 
degree, in these compact anorthosites. 

As seen through the microscope, these true anorthosites con-
sist of lime-soda feldspars, sometimes perfectly sound, but fre-
quently cracked. The fissures are then filled with greenish or 
yellowish elements of alteration in the nature of bastite. 

Near certain deposits of titanic iron the cracks in the feldspars 
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are filled with a mosaic of very small fragments of broken feld-
spar indicating a beginning of granulation of the constituents. 

As accessory constituents one finds titanic iron, white mica, 
black mica (especially in the vicinity of deposits of titanic iron), 
but all in very small quantities. 

The feldspars very seldom show the small black thread-like in-
clusions so frequent in the anorthosites. 

GRANULAR OR GNEISSIC ANORTFIOSITES. 

I have included under this head a series of rocks with rather 
variable characteristics, but the mass whereof is made up mostly 
of lime-soda feldspars. They seen to be derived from the true 
anorthosites by dynamic metamorphism. These rocks are gen-
erally yellowish, sometimes grey in colour; they are friable and 
break along irregular and granulous surfaces. To the naked eye 
and even to the magnifying glass, the feldspars show but imper-
fect cleavages ; the surfaces of the breaks are often curved. 

Some varieties contain dark elements which are most fre-
quently in line. The rock then assumes a gneissic aspect, which 
is especially apparent on the large bare outcrops which have been 
weathered. 

The most abundant black constituent seems to be a titaniferous 
magnetite. To the presence of this magnetite must be attri-
buted, beyond a doubt, the local variations shown by the dip 
needle. It rather frequently happens in fact that the needle 
dips to fairly wide angles, attaining as much as 25 or 30 degrees 
without any ore outcrop being visible. 

If we take into account the fact that the masses of titaniferous 
iron now known, exert but a comparatively weak influence on 
the needle in proportion to their dimensions, it would he unrea-
sonable to conclude that the magnetic variations in the neigh-
bourhood of the gneissic anorthosites are due to the existence of 
deep masses of slightly magnetic titanic iron, rather than to the 
direct influence of the small quantities of magnetite disseminated 
through the rock. 

In fact such grains of titaniferous magnetite disseminated 
through the gneissic anorthosites exercise an influence on the 
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compass wholly comparable to that of masses of titanic iron. 
Each of these grains is in effect much more magnetic than a 
grain of titanic iron. This can easily be ascertained in the 
field. By crushing a gneissic anorthosite, the dark constitutents 
are attracted in abundance by the magnet. On the contrary, 
by crushing a compact anorthosite adjoining a mass of titanic 
iron, which itself contains small grains of iron ore, only a very 
slight portion of the ferruginous elements are picked up by the 
magnet. These results are confirmed by chemical analysis. 
After crushing three samples : one from the solid mass of the 
Lac des Islets mountain, another from the mountain dominating 
the Benny river in the direction of the Bouchard mill (gneissic 
anorthosite) , and the third from lot 621 of the St. J&ôme range 
(anorthosite in contact with a mass of titanic iron) , I had an 
analysis made of the iron grains contained in the rock and hand-
picked. I obtained the following results : 

Iron ore from the gneissic an-
orthosite of Lac des Islets 

Iron Titanium 
Prop. 

Fe 
Ti 

mountain 	 64.06% 4.61% 13.93 
Iron ore from the gneissic an-

orthosite at Bouchard's mill 57.16% 4.03% 14.27 
Iron ore from the anorthosite 

on lot 622 	  32.71% 20.74% 1.05 

It would seem, therefore, that the iron ore accompanying the 
granular and gneissic anorthosites is titaniferous magnetite, 
while the compact anorthosites contain practically ilmenite only. 

It should be further observed that hitherto all the deposits of 
titanic iron of any importance are in compact anorthosite. in 
the immediate vicinity of the mass, the anorthosite often con-
tains grains of titanic iron, but, a few feet from the contact, the 
grains of titanic iron visible to the naked eye disappear almost 
completely and ilmenite is only an accessory element in the rock. 
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On the contrary, the granular and gneissic anorthosites which 
are rather uniformly charged with ferruginous elements, over a 
small area, contain no mass of ore of any importance in the re-
gion under consideration. 

A particularly interesting region, as regards the study of 
gneissic anorthosites with ferruginous elements, is that of the 
Lac à l'Islet mountain, about two miles to the northwest of the 

PLATE XI. 

FERRUGINOUS GNEI$SIC ANORTHOSITE. 

St. Thomas range of St. Urbain parish in the unsurveyed lands 
of the seigniory of Beaupré. There the ferruginous elements 
show very clearly on the altered surfaces and form a more or 
less continuous net-work of black threads surrounding the grains 
of feldspar (See photograph No. XI) Throughout the whole, 
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these threads extend in a direction from north to south, which 
is remarkably constant over the whole length (about 11/2  mile) , 
where I was able to observe it. 

Without doubt it is to the disaggregation of these gneissic an-
orthosites that the iron sands are due, which are met with on 
the eastern slope of the St. r rbain plateau. The process of the 
mechanical concentration of these sands into magnetite can, 
moreover, be actually observed. In all the ruts in the roads of 
the. St. I;rbain plateau, especially after heavy rains, black 
streaks of fine magnetic sand may be seen. The sanie occurs in 
the hollows and furrows of the rocks of the intrusion at Lae de 
[Islet. And even when no black train is seen, the mere running 
of the magnet through the sands filling the cavities, suffices to 

bring out magnetite. 
The accessory constituents visible to the naked eve in these 

granular anal gneissic anorthosites are hornblende, hypersthene 
and mica. 

Under the microscope all these rocks reveal a common char-
acter, showing the effects of the pressure to which they have 
been subjected. The feldspars as a rule have no crystallographic 
outline ; individuals penetrate one another by curved and irreg-
ular lines. Frequently the polysynthetic twinning is effaced 
as it were; at other times the bands are curved parallclly. The 
feldspar individuals are fissured and the cracks are filled with a 
green or yellow substance of the nature of serpentine (bastite) . 

Some of these rocks are particularly friable ; they are those of 
the most pronounced yellow colour. This friability, and the 
colour also, are due to a more or less continuous vehicular net-
work of hastite surrounding each grain of feldspar. 

The ferro-rnagnesian constituents are particularly more abun-
dant than in the compact anorthosites. The most abundant are 
hyperthene, frequently interlocked with titano-magnetite ; horn-
blende; a little olivine generally altered to hydrated ferruginous 
products. Apatite is sometimes very abundant in broad oval 
grains; generally a little Quartz and zircon are present. 

Some rocks contain enough hyperstene to allow of their grad-
ing into real anorthosite-gabbros. 

Gneissic anorthosites containing large feldspar crystals are not 



82 	 MINING OPERATTONS TN 

infrequently met with, especially in the mass of Lac de 1'lslet 
mountain. These crystals have resisted compression and flat-
tening, while, on the contrary, the small crystals around them 
have been crushed. This structure recalls that of ellipsoidal 
gneisses, the "augen-gneisses" of the German geologists. These 
two varieties of anorthosite—compact and granular or gneissic—
owe their origin beyond a doubt to the consolidation of one and 
the same magma. They pass imperceptibly from one to an-
other, and the granular and gneissic varieties must be considered 
as being merely anorthosites which, towards the end of their 
consolidation, have been flattened and crushed. The gneissic 
structure, the friability, the granular aspect of these rocks, are 
but the evidence of dynamo-metamorphic action. 

POST-GLACIAL DPPOSTTS. 

These appear under various aspects : 
1. The silicious sands at the bottom of the valley of the 

Goufire 
2. The feldspathic and ferruginous sands on the sides of the 

valley ; 
3. The clays of the St. Urbain plateau. 
The silicious sands covering the bottom of the valley of the 

Gouffre form a sort of undulating and hummocky mantle of 
characteristic aspect. The action of the raging waters has 
ploughed furrows at times very deep, but without any definite 
trend in these sands. Several furrows, intersecting one another, 
bound a sort of sandy plateau which, owing to its permeability 
and lack of consistency, falls away at its corners and gives rise 
to a kind of dunes. 

These fine sands are due to local changes in the estuary de-
posits of the Champlain epoch. 

The sides of the valley, to a height half way between the bot-
tom and the top, are sometimes covered with coarser, yellowish 
or reddish sands, consisting almost solely of feldspars and some-
times greatly charged with grains of magnetic iron. These de-
posits are especially important at the foot of the cliffs of granular 
anorthosite and their origin must be sought for in the erosion of 
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these friable rocks at a comparatively recent date, perhaps 
through wave action at a period when the waters of the sea cov-
ered the whole valley of the Gouffre. 

The St. Urbain plateau is almost entirely covered by a layer 
of clay, changing in depth into a kind of shale. The thickness 
varies between a fraction of a foot and twelve feet. 

DEPOSITS OF TITANIC IRON. 

The deposits of titanic iron formerly or at present worked, 
are all on the eastern side of the St. Urbain plateau in the com-
pact anorthosites. As a rule they are in masses of irregular 
shape and without any definite direction. In some small de-
posits the titanic iron stretches out in flattened lenses which look 
like veins for a short distance, but which thin out and disappear. 
In the large deposits the length and width of the masses are 
more even. 

In the following description, the deposits are given in the order 
in which they are met with, going from south to north on the 
road of the St. Jérôme range in the parish of St. Urbain. 

Glen Prospecf s — 

At the time of my visit, a small party of men were trenching 
under the direction of Mr. Glen, of Montreal, on lot 31 of the 
St. Urbain range of St. Urbain parish, about 2,000 feet to the 
east of the sketch map. The work followed the bed of a stream 
and consisted chiefly of trenches in the clay. Two trenches in-
tersecting at right angles had uncovered a fine mass of brilliant 
and compact titanic iron. This mass showed a width of 35 feet 
from north to south and 30 feet from east to west. In the north 
and cast it abutted on anorthosite ; to the south and west it dis-
appeared under sand and clay. 

A hole sunk 70 feet to the west of these trenches struck anor-
thosite. The prospects were abandoned probably on account of 
the great depth of sand and clay covering the rock and ore. At 
some points the trenches went down eight feet before reaching 
the rock. Working an ore which would sell at a rather low price 
would have been but little remunerative under such conditions, 
especially if these conditions of the deposit be compared with 
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those of the Coulomb or General Electric mines, where the 
depth of the overlying soil floes not exceed four feet and is fre-
quently only half a foot or one foot. 
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An analysis of this ore was made at the Provincial Laboratory 
(Polytechnic School) Montreal, with the following results : 

Si 0, 	  1.68 
Fe O 	  55.36 
Ti 0., 	  38.29 
S. 0.041 
Ph.  	traces 
Corresponding to metallic iron 	 43.06 

titanium 	 23.00 

Joseph Bouchard's Mine— 
This mine is on lot 622 of the St. Jérôme range of St. urbain 

parish, east of the road of the St. Jérôme range. The first work 
was done in the spring of 1910 and was begun on a small vein a 
few inches thick. The vein widened in depth and during the 
year about 800 long tons of ore were shipped to the Titanium 
Alloy Co. of Niagara Falls. 

®Min41 rae 

• qo 

EGHELLE 

Fig. 2.—Joseph Bouchard's workings, St. Crbaiu. 

The work was abandoned at the time of my visit ; the mineral-
ized veins had become very irregular ; they dipped in depth and 
could no longer be conveniently worked open cast ; it would 
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have been necessary to install a hoisting plant. The opening of 
other mines in the vicinity which were more extensive and more 
easily worked caused the abandonment of this work. It consist-
ed in a cut 15 feet wide on an average and 100 feet long, exca-
vated to a depth of 15 feet in its deepest part. 

The annexed sketch clearly shows the mode of formation of the 
deposit of titanic iron. There are neither veins nor layers, but 
segregations essentially irregular, in the midst of compact and 
sound rock. A central core A. of titanic iron about 8 feet in 
diameter shoots out tongues in two directions : one in B. and C., 
the other in D. At this point the deposit forks : one branch 
towards E. and the other towards F. Thus the ore appears in 
the bottom of the open workings in a series of radiating veins, 
but in reality very irregular in occurrence. 

The rock is an anorthosite of medium grain, generally light 
gray in color, containing comparatively little titanic iron in iso-
lated grains. At some points on the weathered surface these 
grains seem to extend in the same direction and to form a sort 
of broad stippling in parallel lines. 

Near the core A. of the ore, the anorthosite is charged with 
black mica and assumes a slightly gneissic structure. A similar 
micaceous anorthosite rock is found in abundance in the Coulomb 
mine. 

The ore is compact and very sound. An analysis with a view 
to the sale of this ore for titanium, gave 36.64% of titanic acid, 
or 20°', of metallic titanium. 

The quantity of ore in sight is not considerable and the dip-
needle is but slightly affected in its vicinity. 

Coulomb Mine— 

This mine is at the eastern extremity of the lot marked 310 on 
the cadastral plan of the St. Urbain range of St. Urbain parish. 
As a matter of fact, lots 315, 318, 319 and 320 are now in the 
hands of the same owner, and these lots together constitute what 
is known as the "Coulomb property". At the time of my visit, 
it was leased from the Duval estate, which holds the mining 
rights on a large number of lots in the seigniory, by a local con-
tractor, Mr. Coulomb, who began work in August, 1910. 



PLATE XII. 

OPEN CUT OF COULOMB'S R'ORICINC,S (Wetern cut), 

PLATE XIII. 

WORKINGS OF THE GENERAL ELECTRIC CO., ST. URBAIN. 
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The work consisted in two open cuts distant about 500 feet 
from one another and which we will designate as "the western 
world rigs" and "eastern workings". 

Western Workings— 

These are situated about 500 feet to the east of the line 
between the St. Urbain and St. Jérôme ranges of St. Urbain 
parish. The clay, which covers the lot uniformly to a depth 

EGHELLE 

fig. 3.—Coulomb's workings.—Western open cut 

varying between one foot and five feet on an average, has been 
removed over an area of about 00 by 75 feet. By this means ~n 
enormous mass of compact titanic iron has been uncovered, the 
surface of which shows no barren rock. Towards the south_, at 
A. B., this mineralized mass abuts against an anorthosite, in 
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every respect similar to the anorthosite in the open cut workings 
of Joseph Bouchard. The rock is compact and sound without 
any traces of dislocation or enrichment of dark constituents. 

The ore is black with a rather greasy lustre. It is rather fri-
able and breaks into a multitude of fragments with small facets 
pointing in every direction. This friability is chiefly noticeable 
in the surface samples. It does not seem to be due to the exist-
ence of cleavage planes in the ilrnenite, but rather to that of sur-
faces of easy fracture which show themselves especially when the 
ore has been subjected to the action of secondary alteration. It 
would seem that the sanie thing happens in the case of these 
compact masses of titanic iron as happens for instance in the 
case of basalts, in which the jointage planes are developed sub-
sequently to cooling. It would then seem that there are in such 
titanic iron, internal tensions, due either to phenomena of cool-
ing or to phenomena of secondary alterations, which manifested 
themselves by abrupt and irregular fractures. These phenomena 
are chiefly apparent in the ore of the mine called the "Seminary 
Mine," which we will deal with later on. 'phe ore is sometimes 
very pure, containing but a few yellow grains of sulphides; at 
other times the pyrite is fairly abundant and shows in thin sheets 
parallel to one another. Other samples show white and friable 
spots; these are imbedded feldspars which weathering has al-
tered. 

The portion which has not been determined by analysis, com-
prises magnesia, lime and alkalis derived from feldspars and 
ferro-magnesian elements imbedded in the mass of titanic iron. 

Eastern Tl'orkings— 

These are situated about 500 feet to the east of the foregoing 
and consist in an open cut about 100 feet long and averaging 30 
feet wide at the bottom. The face of the working widens 
and attains a breadth of 50 feet with a height of 20 feet. As the 
ground slopes and the bottom of the trench is level, the height of 
the working face increases as the work proceeds. Around this 
open cut, especially to the west, the clay has been removed and 
the rock uncovered. The annexed sketch shows how the ore 
and the anorthosite outcropped at the time of my visit. The 
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sections XX, YY, ZZ, convey an idea of the shave of the miner-
alized mass. 

The entrance of the cut probably corresponds to the edge of a 
mass which widens as it proceeds towards the west. The north-
ern wall or side of this mass is fairly easy to follow ; it dips about 
80 degrees to the south and its strike is perceptibly to the west. 

® Nine rat 	 = 	Nnorthosile 6n 	'pue 

iimilimpigemmultimansmisirPied* 

Fig. 4.—Coulomb Mine.—Eastern workings. 

The southern wall is more uncertain ; it shows at the entrance 
of the open working_ , but disappears under the clay towards the 
west. 
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Two cuts some 20 feet wide have been made at A. and B., 
whence fine ore has been extracted. Tho section l'V shows how 
this ore is covered by a layer of anorthosite. 

The anorthosite appears in the shape of a medium-grained 
rock, grey or whitish grey in color. Under the. microscope it 
seems to be entirely composed of plagioclase feldspars in which 
bastite crystals or filaments have developed. These crystals are 
often accompanied by patches of hematite. Grains of titanic • 
iron are very rare. The feldspars are split and c.mtain the -
usual inclusions. 

In the very mass of titanic iron, lenses or veins of a rock ap-
pear which has black and white grains, is of gneissic structure 
and is generally very friable. The white grains are a feldspar 
with an appearance of porcelain ; the black grains are titanic 
iron or black erica. A vein about two feet wide is visible in the 
trench and runs throughout its length. (Vein C. D.) 

In the anorthosite., black mica is found at sonic points in con-
tact with the titanic iron. Thus, at E. and F., the anorthosite, 
otherwise very compact and very hard, shows flakes of black 
mica, lying parallel to the plane of contact with the titanic iron. 
This mica disappears very rapidly away from the contact witi_r 
the titanic iron and, at a distance of a foot, the anorthosite re-
sumes its normal composition. 

Borings have been made at various points between the west-
ern and eastern workings. Titanic iron has been found under 
the clay at many spots and it is probable that the two masses of 
titanic iron of the two workings form part of a single mass which 
would thus extend over a length of 600 feet. 

In both workings the mining is carried on by open cuts. The 
ore, which is rather friable, is blasted out with small dynamite 
charges of 401/4  ; it is broken with a sledge and piled behind the 
working. It is then hauled to the wharf in the village of Baie 
St. Paul. All the work is done by hand without any hoisting 
apparatus, so that the cost of mining could be ebnsiderably re-
duced by using derricks, tramways, booms, etc. No sorting is 
done in the western open workings ; in the eastern all that is 
done is to put to one side the blocks from the feldspathic veins. 

The sampling of the ore piled in heaps was done hastily. 
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2.64 3.12 2.68 
51.54 55.14 52.98 
41.00 25.46 38.40 
0.040 0.044 0.041 
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4.729 6.196 5.859 

100.00 100.00 100.00 

40.09 42.89 41.21 
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Fe 0 
Ti 02  
Ph. 
S. 
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From every heap a sample of about 40 pounds was taken for test-
ing ; then it was crushed on the spot and reduced by quartering 
to about two pounds. The analysis made in the Laboratory of 
the Department (Polytechnic School, Montreal) gave the follow-
ing results : 

Column I. represents the ore from the Western workings ; 
Column II. the ore extracted from the. small open workings A. 
and B. (Eastern workings) ; Column 111. the ore taken from 
the open cut (Eastern workings) . 

At the time of my visit, 1500 tons had already been taken out 
and shipped to the Titanium Alloy Co. of Niagara Falls. 

General Electric Company's Mine— 

This mine is at the eastern extremity of the lot, three arpents 
wide, corresponding to the lots marked 321 and 325 of the St. 
Urbain range of St. Urbain parish, on the cadastral plan. At 
the time of my visit, the mining rights had been leased by the 
owners, the Duval estate, to the General Electric Company of 
Schenectady, who had begun somewhat active mining oper- 
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ations in the semer of 1910. Li 1911 these consisted in two 
open cuts about 150 feet from one another. 

In the northwestern open working the clay had been removed 
The rock consisted of massive titanic iron, except at the points 
over a triangular area of three equal sides of about 90 feet each. 
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A., B. and C. The ore, less friable than that of the Coulomb 
mine, was also much less charged with sulphides and feldspars. 
From D. to E., a distance of 85 feet, the titanic iron showed in 
a single mass without any barren inclusions. 

In A. and B. appear two lenses, with a thickness of 11/2  and 
21/2  inches respectively, of a rock of gneissic structure, white and 
black. The white constituents are a brittle feldspar ; the black 
elements are either titanic iron or black erica. 

1 rr C. the mass of titanic iron stops against an anorthosite.. 
In fact, judging from the appearance of the contact surface, it 
looks as if the mass of titanic iron broadens in depth under the 
anorthosite. Thus the anon hosite must cover a Brass of much 
greater dimensions than the outcrop indicates. 

The transition from the titanic iron to the rock is very abrupt. 
Museum specimens may be broken off. a portion whereof is mass-
ive titanic iron and the other portion is rock without any apprec-
iable quantity of titanic iron. On the other hand, the rock con-
tains many scales of black mica very regularly aligned in planas 
parallel to the plane of contact. As the distance from the con-
tact increases, the rock, which was rather friable, becomes 
harder and less charged with mica. Finally, about a dozen 
inches away, an anorthosite appears with some rare crystals of 
mica and then the normal anorthosite. 

The southern open cut is barely more than 50 feet in its 
greatest dimension. It is also in a mass of titanic iron with few 
barren inclusions of a rock composed of feldspar, ilmenite and 
erica, like that already found in the western open workings. 

Between these two open cuts, which are about 160 feet apart, 
other excavations have been made showing the presence of titanic 
iron. 

Owing to the irregular shape of the masses of titanic iron, it is 
impossible at present to give the direction in which the mass ex-
tends, which has been discovered by the present operators. It is 
possible that such direction may be southwesterly, if one may 
judge by that of the lenses of barren rock intercalated in the 
mass. 

A collection of samples similar to those obtained from the 
Coulomb mine was taken from the ore dump from the northwest- 
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ern open workings. 	The analysis of the samples gave the fol-
lowing result : 

Si 0 	  1.10 
Fe 0 	  57.24 
Ti 0., 	  41.61 
S traces 
Ph trace 
Not determined 	  0.06 

Total 	  100.00 

Metallic iron 	  14.52 
Titanium 	  24.98 

Of all the ores collected, this is the richest in iron or titanium 
arid, at the sanie time, the purest. 

Mining is carried on entirely by hand, as at the Coulomb mine, 
and the hauling is done by horse carts. The General Electric 
Company has had a rather large wooden shed erected, which is 
used as a storehouse and as lodgings for sonic of the men. 

The work was stopped at the time of my visit. It is re-
ported that borings made in August, 1911., by the General Elec-
tric Company showed titanic iron at a depth of 100 feet. 

Furnace Mine— 

This mine is so called because near it are the ruins of the blast 
furnaces put up by the. Canadian Titanic iron Co. in 1872. Of 
the extensive buildings erected by that company in 1871 and 
1872, but little now remains : six roasting stalls of 12 x 25 x 9 
feet; four walls of fine rubble stone which were a part of the 
boiler-house and also of that which held the blowing machinery ; 
some heaps of bricks and slag showing where the blast furnaces 
stood. 

\Vhen the company failed in 1874, the buildings were sold for 
the materials and all were torn down to get the stone and brick 
from them : In fact not a trace can now be seen of the furnaces 
or machinery. 

Of the old workings, about 1500 tons of ore remained on the 
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dump of the mine and from this the Titanium Alloy Ca. made a 
test of the St. Urbain ore for the first time. A first shipment of 
250 tons was made in 1908 and„ in the autumn of 1909, a second 
shipment of 1,000 tons was effected. 

The mine is not worked at present and, in fact, no work has 
been done since 1873. 

All that can be seen of the workings consist of two open cuts 
on lots 3:51 and 862 of the St. Urbain range, St. IIrbain parish, 
about 19 arpents west of the road of the St. Jérôrne range. The.  
first one, about 75 feet wide, was cut in a mass of titanic iron. 
Lenses of anorthosite appear in two places, hut they seem only 
an accident in the mineralized mass, the walls of which cannot 
be ascertained by mere inspection. 

The second open cut, about 120 feet southeast of the foregoing, 
really consists of two holes half tilled by slides of surface deposit. 
Between these two holes an old haulage road runs across the lot 
westward to join the road of the St..lérôme range. In one of 
these holes the face of the cutting, which has an elliptical outline 
of about 120 feet, is entirely cut in compact titanic iron. The 
other hole, which is nearly filled up, also shows titanic iron. 

About half way between the two workings arc two stalls for 
roasting, in an excellent state of preservation. The ore taken out 
was apparently piled six feet thick on these gratings ; underneath 
from 2 to 21/2  feet thick of cordwood were placed and set fire to. 
It is odd that. the metallurgists of the old company should have 
thought that such a roasting, at a necessarily low temperature, 
could have been of any use for the final treatment of the ore. 

There are still other roasting stalls further west, descending 
towards the Gouffre river. 

The blast furnaces were erected on lot 364 of the St. Ilrbain 
range, ten arpents below the workings whence the ore was ob-
tamed. The ore roasted in the stalls was charged in the blast 
furnaces with charcoal which was made on the left bank of the 
Gouffre river along the road running through the first "Cran 
Blanc" range. 

The rock of which the slopes of the mountain consist at that 
place is a fine-grained anorthosite, sometimes slightly reddish ; 
at others grey and occasionally very white and similar to marble. 
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Various geologists who visited the deposit have had the ore 
analyzed and I give the result of two of such analyses : 

Analysis of the Geological Survey 	Another analysis of the 

of Canada in 1803. 	 Geological Survey. 

Si 0., 	 loi 
Fe .,03 	  10.13  	00235 

Fe O 	  37.00  	29.57 

Ti 0.,  	1S.60  	40.J0 
Al 2O„  	 A.00 

("a 0 	 .... 	 1.00 
Mg 0  	1. G0 	 3.17 

Total 	 99.(15 	  100.00 

Iron 	  30.05 	  37.31 
Titanium 	  39.1(1 	 '1-.00 

OTHEP 0I"r('ROI'S OIL 'FITANI(' IRON. 

hoynell Electric ('oorjronU'z 11'o;1onls— 

On lot (10K of the St..1crônue range of the parish of St. 1. rbain, 
between the rolul and the line between the St. .Jerome and 
St. [ ihain ranges, are a dozen small prospecting pits 3 x 3 feet. 
These holes, which are now covered with branches and half filled 
by the caving in of the sides, were dug in the clay. Sonic reached 
titanic iron and Herr these holes are some blocks of fine ore 
which were taken out of them. 

In order to ascertain whether there was any continuity in the 
mass of titanic iron, 1 had three excavations made on the adja-
cent lot No. 000, about II hundred feet to the west of the 
line, at a point where the variations of the dip-needle were par-
ticularly strong. Two of the holes reached the rinorthosite at a 
depth of live. and seven feet respectively. The third was aban-
doned at a depth of eight feet, as nothing was found but sand and 

clay. 
The existence of a thick layer of sand and clay on top of the 

mineralized mass on the Tlagnell lot would make it more expe.n- 
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sive to mine than those on the Coulomb and General Electric 
Company's lots. 

Lot 611, St. Thomas range, parish of Sf. Lrbain.— 

About 1 ,000 feet to the west of the road of the St. Thomas 
range, on lot 641, quite near lot (i1(l, in a rather friable anortho-
site, a small lenticular mass of rather impure titanic iron is 
found. The mineralized outcrop is about (i x 4 feet ; the iron 
contains numerous' inclusions of feldspar. 

The dip-needle is not perceptibly affected in its vicinn ; the 
lens is of small dimensions. 

Gilbert's 11'orliings— 

Slight prospecting work has been done on the left bank of the 
Gouffre river in the 1)6charge range, on a lot belonging to Mr. 
Gilbert, about 8 notes above St. T rbain village. A vein (or 
rather a lens) of titanic iron ore fins been discovered there which 
is six or seven feet ide and is imbedded in a compact grey arror-
thosite. '1.'he extremities of the lens disappear under the clay. 

The ore contains some feldspars and ferro-nragnesirtn elements 
in its mass. 

Senrirrarit's outcroppirr 

These outcrops are on the land of the seignory of Beaupré, not 
vet conceded to settlers and still belonging to the Quebec Sem-
inary. 'they are reached by crossing the (foulire river over 
the bridge at Pitre 'l'remblay's mill, about 14 miles above the 
parish of St. T'rbain ; then taking a winding road which inter-
sects the old post-road to Chicoutimi. About 3 miles north 
northwest of Tremblay's mill, the road, which is swampy or 
sandy, shows here and there rocky outcrops consisting of very 
compact anorthosite, sometimes white and like marble, some-
times pink, sometimes grey with coarse elements. Four and a 
half miles from the mill, on the same road, a lenticular mass of 
titanic iron appears, which is abort five feet long, disa ppearing 
on one side beneath a grey anorthosite with large feldspar crys-
tals, and on the other under a thick layer of vegetable soil and 
moss. No work has been done and it was impossible for us to 
ascertain the extent of the mass. 
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A very curious modification appears in the exposed part of the 

mass: the titanic iron is entirely granulated and one can gather 

the ore in handfuls III scratching with one's fingers to a depth 

of three inches. The grains are light yellow ochry.' in color and 

about the size of a beann. They are not round, but broken in 

curved faces with polygonal outline. The shape of some grains 

approaches that of a pentagonal dodecahedron. 'l'liese faces d 

not seem due to crystallisation or cleavage, but appear to be 

jointage faces due to shrinking, which produced internal strains 

or to phenomena of secondary alteration. 

Two allalv,scs were made or this granulated ore and of the 

compact ore found sis inches below the. surface. 

Si 0., 	  °.00 	  9.50 

Fe O 	  63 °0 	  65.16 

Ti 0., 	  32 05 	  31.28 

S 0.010 	  0.040 

Ph trace trace 

Undetermined 	 ?. 188 	  1.02 

Total 	 100.00 100.00 

iron 	  49.17 5O.û8 

Titanium 	  19.37 18.78 

'l'he increased quantity of iron in the granulated ore is due to 

the presence of ochres in the jointage planes of the ore. 

MAGNETIC SANDS . 

By moving the magnet through the sands on the slopes of the 

St. 1`rbain plateau and on that plateau itself, a large cluster of 

grains of magnetic iron is almost invariably brought to the sur-

face. On the other hand the sands in the valley are very poor 

in grains of iron. 

l have already stated that, in fact, two kinds of sands have to 

be distinguished : the silicious sands in the bottom of the valley 

of the (lonifill' river, and the feldspathic sands on the flanks of 
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the valley. We will not deal with the former, as the analysis 
of samples 57 and 61 show how little magnetite they contain. 

At certain points on the slopes of the St. Urbain plateau, the 
feldspathic sands are considerably charged with magnetite. 

I will point out two remarkable ferriferous deposits. 

Liai Siiiui d's Farrn— 

A path starts from Joseph Bouchard's mill on the Remy river, 
follows the river for a quarter of a mile and then leaves it to 
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6.—Sertiou of valley of Gouffre river, showing sand deposits. 

descend straight into the valley of the Gouffre river. On issuing 
from the woods as soon as the Gouffre river is visible, a sandy 
piece of land about 700 x 600 feet is reached which contains a 
large quantity of iron at certain points. This land is known as 
Eloi Simard's lot and the soil consists of a yellowish sand of a 
light sienna color. Digging brings to light beds of black sand 
varying between one inch and six inches in thickness. As I had 
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no appliances for horing. I had to content nrysrlf witdc digg ing ;rin r ~ 
holes •? feet deep, with a scoop. Sample •if conies from a six 

inch bed of grey sand ; sample :ill from a hole two fect deep 

\Gliich was Irariicirlarly rich. 	Samples 77i, 71i, 77, come from a 

six fool hole which I caused to 	dug at night witir pick and 

shovel at a point chosen ai haphazard. The ill-will of the in- 

hahitants did not 	 my making a. thorough csaminalion. 

These samples were soi 	it) a rudirnent,ory concentration 

li~ nuans of a lraoul 	ro,i;:ne1. They grive 	perceniages of 
'?I).7.i ;rnd '_'ts.K! for the for rarer and of 3.O1, 11.1 î and 1.12 for the 

Ldter. 	(Nee tahle of assays). 	Tilerheuiical analysisof these 

conc'eutratrs, showed : 

('oncentrates 

No. :ï1 

Metallic iron .... . . ..  

;Afetirllic titaninm .... 	:l.El? 

 

('rnrcentrat,,:; 

N o . :i ( i 

(i7.:12 

:3.Otl 

 

 

'l'hesee analyses should he compared wïth those of the co-nice-1>•-

trades obtained b' crushing the gneissic anorthosite (see page 

7t), 	l'lre Inoporlirrns of iron to 	 pre- 

cisely the same, approach one ;mother closely enough. The  

situation of ihese sands at the foot of the cliff ri gireissic auor-

thcrsiies, the prroporlion of feldspar they hold and (lie composition 

of the iron grains they contain, clearly show liai these sands aire 

directly due to the rlisiulegration of the iulj,rcenl :gneissic ;mor-

thosites- 

Lot lN9 arrrl arljaur rrt lr,l .,,. irr llrc ,~'t . LaDrrc ra,rrlr--- 

'l'hcse sandy banks spread oyer the slopes of the St. Urbain 

plateau, clnsr up to it kind of prro noniory of gneissic anorthosite. 

Sample 17 w;is ohl.rined Iry colleciing .i ,small rluanliiy of sand 

from cyer.Y Ilyc f()()1. 4, 1 11<urc over a particularly rich snrface. of 

7)(1 x 	reel. 	11v eonecntraiion it gaye 17.-19 per cent. of black 

surd. 

From a hole `? feel ricc.p, sand waS. tokeii (sanipfc 	coritain- 

ing 111.1(1"„ of black sand. 
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Analyses gave the following results : 

Concentrates 	 Concentrates 

	

No. 47 	 No. 56 

	

67.66 	  67.32 
Titanium 	 2.73 	  3.09 

A glance at the table on page 101 will show that the percen-
tage in black sand of the other samples obtained is far from 
equalling the foregoing. The sands on Eloi Simard's farm and 
on lot 489 therefore indicate a very special concentration. 
Through lack of appliances for boring 1 was unable to ascertain 
how rich these sandy banks were. 

TABLE, of concentration tests made with the magnet on some 
sands from the valley of the Gouffre river and from the St. 
Urbain plateau (St. Urbain parish) . 

Iron 

No 
of 

sample 

Weight 
of 

sample 

Weight 
of 

test sample 

Weight of por- 
t i on separated 
by the magnet 

Proportion 
of 

magnetic sand 

47 
51 
54 
56 
57 
53 

61 
64 
74 
75 
76 
77 

grains. 
730 
40 

273 
975 
205 
560 
210 
137 
273 
388 
315 
605 

	

grams. 	grams. 

	

51.61 	9.53 
40 	 8.30 

	

72.12 	1.80 

	

84.30 	17.57 

	

56.19 	0.42 

	

91.58 	14.80 

	

33.10 	1.03 

	

70.22 	0.05 

	

33.02 	0.56 

	

56.73 	1.73 

	

50.18 	0.59 

	

46.15 	0.52 

17.49%    
20.75% 
2.19q 

20 .84°~, 
0 . 74 i% 

16 .16% 
3.11% 
0.85% 
1.69% 
3.04% 
1.17% 
1.12% 
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Place whence samples Were obtained— 

Sample 17—Slopes of St. urbain plateau, lot 180, St. Lazare 
range. 

51—Slopes of St. Urbain plateau, Eloi Simard's farm. 
5.1—Coarse sand at foot of anorthosite cliffs, Eloi 

Simard's farm. 

	

50 	Average sample front a hole 2 feet deep on Eloi 
Simard's farta. 

57—Silicious sand from a mound iii the bottom of the 
valley. 

	

it 	Average sample from a hole 2 feet deep on lot 
480, St. Lazare range. 

	

ta 	liumting sand, rather siliceous, slopes of St. [r- 
bain plateau. 

64—Lot 1.156, St. Jcrônie. 

	

74 	Terrebonne, St. Gabriel range. 
75, 76, 77-1'ronl a hole 6 feet deep on Eloi Simard's 

farm at depths of 2,1 and 6 feet. 

Conclusion 

It may now he considered that, on the St. urbain plateau and 
on the slopes overlooking St. Urbain village, there are three well 
delined deposits of titanic iron from which large quantities of 
iron ore can be obtained : these are the Coulomb mine, the Gen-
eral Illectric mine and the Furnace ruine. 

At the Coulomb raine the western and eastern open cuts 
Wright, in the condition in which I saw them. yield 1100 or 1200 
tons each, per l'ont of depth. :Admitting that the two mineral-
ized masses uncovered ,join one another—which is very probable 
since internrediaie borings have revealed the presence of ore un- 

	

der the claw 	we should have a mass (i00 feet long and from '10 
to 80 feet wide. This would then mean a tonnage of at least 
4,0(111 tons per foot of depth. 

A similar calculation for the General Electric mine would 
give, fur the northwestern workings as represented on sketch 
No. 2, about 6(10 tons per foot of depth. Ent, considering that 
the northwestern surd southeastern workings are in a sanie macs 
250 feet long by front •II) to 100 1ee1 wide, we should be able to 
count upon it minimum tonnage of 1700 tons per foot of depth. 
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The results of the Furnace mine might compare with these. 
These calculations are based on an estimate of G cubic feet .)f 

ore to the ton. 
The other properties outside these three well-known mines can 

be looked upon merely as prospects. The Glen prospect seems 
to be the most interesting as regards both the dimensions of the 
outcrops found under the clay and the quality of the ore. No 
work has been done on the Bagnell property which would en-
able an estimate to be made. 

Plan Fig. I_, which indicates the location of these various 
mines, shows that the three large masses of titanic iron lie in 
the same straight line running slightly to the east of the Bou-
chard mine. It would seem that all these masses belong to the 
same mineralized belt, about a mile long and running from north 
northeast to south southwest. If any searches are to be made in 
future, it would be advisable that they be directed towards ascer-
taining the distance covered by that belt. 

On the whole, there is a very considerable quantity of titanic 
iron ore at St. t'rbairi. A boring made by the General Electric 
Company found ore at a depth of 120 feet. There is no doubt 
that, with outcrops such as those already ascertained, the 
mineralized niasses must descend still lower and that the prob-
able quantity of ore should be estimated at more than a millio~i 
tons. 

DEPOSITS AT THE BAY OP' SEVEN" ISG:1til)S, H_AI'TI) RIPER AND ST. 

MARGARET RIVER. P.Q. 

The bay of Seven Islands, `310 miles below Quebec, is the 
greatest centre of activity on the whole of the North Shore. 
The village of Seven Islands has over lote families and is the 
seat ut a bishopric. 'l'ire Hudson's Ilex Company and the Rcl—
villon ('olnirany have each a trading post there. The neatness 
of the houses and streets. and the residents' comfortable appear-
oulcte are all the more remarkable because most of the villages on 
the North Shore are rather poor. This wealth--a relative one, 
it is irur 	ni u t 	altriluated on the one hand to the fact that 
both white and -Indian trapu rs, after selling their furs, buy 
more l'ruru Vire local trader, than from th1' frlr conlpanirs. as i 
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frequently the case at the other posts, and, on the other hand, 
to the vicinity of the pulp mills of Clarke City. 

Fishing is also carried on, but on a rather limited scale ; 
salmon are taken in May and June and cod in the summer 
months. The islands that shut in the bay abound in lobsters, 
crabs and shell-fish of all kinds. The fishermen find it difficult. 
to dispose of their catch owing to lack of means of transport. 

There are two industrial establishments on the other side of 
the bay, on the western shore. The most southern one is a 
whale fishery belonging to a Norwegian company. Whale fish-
ing is carried on in the gulf with two whale-boats fitted with 
harpoon-guns. The whales, when harpooned, are towed to the 
works, hauled up on an inclined slip and cut up. Oil is the chief 
product ; the flesh is steam-dried, pulverized and sold, as are also 
the bones, as fertilizers. 

A mile further north, on the sanie west side, is the wharf of 
the Clarke City pulp-mill. A railway 9 miles long connects 
the wharf with the mill which is built on the left bank of the 
St. Margaret river to the south of the first falls. 

This pulp-mill established by the Messrs. Clarke and which 
belongs to the North Shore Pulp Company, was turning out 160 
short tons of dry pulp in 24 hours at the time of my visit. fn 
reality the pulp goes out of the mill with 42%; of water, which 
makes the daily output about 300 tons. 

The logs, cut in 2 foot lengths, are rossed by 14 rossing ma-
chines requiring 150 horse-power in all. 

'l'he pulp-mill proper has four pulping machines, each of which 
is driven by a 2400 horse-power turbine. One machine has six 
grindstones and can crush 42 tons of dry pulp in 21 hours. 

The water required for the water-power is brought by four 
pipes ; the two largest supplying 4,800 horse-power each, and 

the two others 750 and 500 horse-power respectively. The two 
latter feed the machinery for washing and drying the pulp, the 
hydraulic presses, the conveyor, transmission shafts, etc. The 
mill obtains 600 additional horse-power by burning the refuse 

wood under six boilers. 
The head of water supplied to the turbines is 58 feet. 
The timber conies from limits situate above the pulp-mill on 
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the St. Margaret river. There are other lumbering establish-
ments on the river and at Lac des Rapides the timber is towed 
by tow boats in the bay to the wharf at Clarke City. 

The BOB of Seven. Islands— 
This is a very fine natural harbor. Until now, large vessels 

could moor only at the pulp-mill wharf and freight and passen-
gers for the village of Seven Islands had to be conveyed there in 
canoes. During the summer of 19H, the Government was hav-
ing a wharf built at the village of Seven Islands. When this 
wharf is finished, vessels drawing 15 feet of water will be able 
to moor at it at low tide. 

The head of the bay, the western shore and the greater portion 
of the eastern shore have sand banks which are covered at high 
tide and bare at low tide. These sands have been brought down 
by torrent-like rivers, such as the Rivière aux Foins, the Rivière 
des Rapides, the Hall river. These rivers can be reached in 
boats only by following the channel which each one has eroded 
through the silt. At low tide the minimum depth of water in 
the channel of the Rapid river is a foot and a half ; at high tide 
this river is accessible to vessels with a draught of eight feet. 

The two places in the neighborhood of the bay where iron ore 
has been found are on the Rivière des Rapides and on the St. 
Margaret river at the first falls. I will describe them in suc-
cession. 

DEPOSITS ON THE RIVTLRE DES RAPIDES. 

Rivir're des Rapides— 

This river, which falls into the bay of Seven Islands, owes its 
name to its broken waters. Along the four miles between its 
mouth and the outlet of Grand Lac des Rapides, there are no 
less than four important falls and portaging has to be resort-
ed to for about one-third of the way, to reach the ]ake 
from the sea. As it issues from the Lac des Rapides, the river 
runs in a narrow gorge ending with the Outarde falls; about 40 
chains from Lac à l'Outarde the slope of the great falls begins, 
the water dropping 90 feet with the rapids, the height of the falls 
alone being 75 feet. Thirty chains further down are the Cran de 
Fer falls, so called because they are shut in by two cliffs mostly 
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consisting of titanic iron. 	Finally. some ten chains from its 
month, the river narrows and rims in deep gouges winch mark 
the last rapids and the last falls 

Pori(IUe licittds— 

Access to the Lake and to the various parts of the river and of 
the (]rand Lac des Rapides is facilitated by many portage roads 
starting from the sea shore. One of these roads goes to the head 
of the lower rapids; another goes straight to the Cran de Fer 
falls and thence to the foot of the largest falls. finally the 
rapids on the outlet of (;rand Lac des Rapides earl he directly 
reached by a road starting from lot I of range I. north of the. Bay 
of Seven Islands. This road was opened by the Messrs. Clarke 
of the Clarke City pulp-drills, to reach their hunting lodge at 
the outlet of the lake. 

l spiel of the cotrnlry— 

Escept in range 1 north of Seven Islands, where the country 
is level, the region is hilly and broken. 1 have mentioned the 
narrow gorges of the lower rapids and of the outlet of Lac des 
Lapides. The shores of the lakes are also very hig11. At some 
points, especially in the l'aie des ('rais and in the Baie Caehre, 
the water; of the lake wash enorurous perpendicular cliffs 150 
feet high. 

The country is well timbered : the forests are of fine growth 
and consist of the trees usually found in the region. The North 
Shore Power Company (Clarke. City Pulp Company), has lum-
bering estallisluuents there. 

As is the case neinly c'verylahere in this region, the rocky out-
crop; are visible only along the streams and thick lavers of 
moss cover the rocks. 	Aforeoyer, at sonic points, est)ecially in 
range 1 north of tie% en lslauids, the counlry is lOvv and swampy. 

ortoi.(1 '1' 

l"ollolving the river in near the middle of the (',rand Lae tics 
Rapid( s, the primary rocks all belong to very basic series r,f 
anorthosites or '':11d)rr s. From the middle of the Lac des Ra-
pides, there is a) veil gradual transition Prone the garl,inro-:1nor 
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thosite of the south shore to a pink syenite of slightly gneissic 
structure on the north shore. 

The variations in the coulpositon of the gabbro-anorthosite are 
very great from one point to another. 7n some places there is a. 
white anorthosite, which looks like marble when seen from afir 
and, under the microscope, seems to be formed almost entirely 
of plagioclase feldspars somewhat r;aussu•itized ; in others the 
heavy and black rock is a real gabbro with a diallage heavily 
charged with grains of titaniferons magnetite. Such variation 
in aspect and composition cannot be in anywise attributed to 
local variations of one and the saine magma ; it must be admit-
ted that tectonic movements took place during the cooling 
period of these rocks, at a time when the mass was still rather 
fluid, but when a n enormous differentiation had already occurred 
which had separated 	probably in order of density—a feldspathic 
magma and a ferro-rnagnesian magma. Such movements dis-
placed these two already differentiated magmas and caused them 
to penetrate one another. 

Such penetration was probably effected without reciprocal 
metamorphic action ; at least, ] never found any traces of it 
wherever 1 could observe the two rocks in contact. Thus, we 
can see on a rocky cliff of the hill marked A. on the sketch page 
109, a serer of white anorthosite consisting almost solely o! 
feldspars in the midst of a heavy black rock, a real gabbro. 

At other times the gabbro and anorthosite form alternate bed.; 
the gabbro is then very fine-grained and the anorthosite is no 
longer so white nor so granular. Such phenomena may doubt-
less be explained by the action of strains. 

The tree anorthosite contains hut few grains of titano-magne--
tite, while the gabbros, on the contrary, are highly charged with 
it. 	l'rerinently the latter become true ores of iron and titanium 
by successive enrichments. This remark leads one to think 
th;lt the deposits of ur;lgnelic titaniferous iron of the ('ran rle Fei 
falls, ry inch will be dealt vnith further on, ;ire closely associated 
with the encasing magnetic grlrbros and constitute the heaviest 
and lowest residue of 00' Ferro-1niignesian diffcrentilltion already 

referred to in the foregoing hypothesis. The uroven cuts pro-
duced Jul lllixing a bol 'ngeneolis, but dill 'tasty, 11c1ss would 
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have fractured and displaced such imbedded iron-bearing masses 
which, after long erosions, now reveal themselves to us in the 
shape of irregular deposits. 

Deposits— 

Although the gabbros bordering on the river are nearly every-
where charged with grains of titano-magnetite, to the extent 
sometimes of being taken, when seen with the naked eye, for 
true iron ores, there are but three points where the percentage of 
iron and titanium is such that a deposit may be spoken of. 
These three deposits are, in order of probable importance : that 
of the ('ran de Fer falls, that of the Outride falls and the Gagnon 
deposit. 

Deposit at the ('ran 	Per talks— - 

The various geological reports under the naine of "the Bay of 
Seven -islands deposits", refer to this one. _)r. Sterry Hunt 
was the first to mention it in the report of the Geological Survey 
for 186(3-69. it is mentioned in the report for 1888-89 (Dr. R. 
W. Ells) ; in "the Mines and Minerals of (,hrebec," published 
in 1889 by Mr. J. Ohalski ; in the "Report on Mining Operations 
in the _Province of Quebec" in 1901, by Mr. J. Obalslci. Attempts 
at magnetic concentration by means of a \Vetherill separator 
have also been made and the results were published in the 
Report on Mining Operations in the Province of Quebec in 1903 
by Mr. J. Obalski. 

This deposit lies at the foot of the second falls of the Rapid 
river, starting from its mouth. Asa considerable portion of the 
rocks over which the water of the falls runs, are themselves 
gabbros rich in iron, 1 have ealled them the "Cran de Fer 
Falls". The deposit is known as the "Molson Mine", because 
Mr. W. M. Molson was the first to carry on mining operations 
there. The alining rights on both sides of the river still belong 
to the Molson estate. 

At the very foot of the falls, the banks seem to consist of the 
three varieties of rocks which 1 have already mentioned : white 
anorthosite, gabbro arid titano-magnetite. The transition from 
anorthosite to gabbro is always sharply defined and the same 
applies to the transition from anorthosite to titano-magnetite. 
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On the contrary, the transition from gabbro to titano-magnetite 
is much less marked ; it frequently seems as if there had been a 
gradual transition from gabbro to titano-magnetite through en- 

7.-5kotth of litani fermis Troll Ore Depoaita nt Crau de Fer Fu11s, 

Rapid River, Scven IAm s. 

riehment by grains of iron ; at other times, on the contrary, one 
observes a juxtaposition of parallel and very distinct strips of a 
granular and greyish gabbro and of a black and compact iron ore. 
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\Vixen the iron ore is in contact willr the uurrlhosite, it is easy to 
ascertain the houndaries of the mass: the difficulty is mr rueli 
greater, (01 the contrary, ::Ten the transition of the gabbro to 
iron ore is gradual. The sketch l ig. 7 shows the mineralized 
outcroppings of this dclrrsit better than and- description. 

Oyu the right bank— 

From A. to B. there is nearly as much ore as airorthosite ; the 
ore is very luu e; it shows itself in glasses from 2.5 to 35 feet in 

frontage along the hu rl: and which seem to broaden in depth. 

From C. to 1). the tit,uro-magnetite is compact anti heavy. 

From 1). 10 h. it is still line ; but some parts are not so heavy as 
the gabbros are approached. 

The banks C. 1). E. are precipitous and forte cliffs from 20 to 
30 .feeet high above the river. Behind these cliffs the ground 
rises in steep slopes to about 80 feet above the falls. The whole 
of this hill, the summit of which is indicated by the letter K., 

consists of gabbros rich in iron and of titano-magnetites, the 
limits of the contact surfaces of which are difficult to determine. 

In fact, the two rocks are of the sanie colour and much of the 
saine density when the gabbro is charged with iron. At certain 
points, moreover, the transition is imperceptible. 

With a view to ascertaining the value of this large mineralized 
mass, 1-  broke off with the hammer several samples which seemed 
to nie to represent the various qualities of the rock. Some were 
analyzed at the provincial laboratory in -Montreal, with the fol-
lowing results: 

Samples titi:i 581; 88C, 58]l 

Si 	O., 26.85 .... 6.72 14.26 

Fe O 	  80.77 28.:37 ,ïti.i(i 28.00 

Ti O., 0.37,5 1.15 °1.52 0.92 

At „O; 	  17.:30 20.00 3.16 11.67 

('a 0 9.-18 8.8I 0.29 .... 

Mg 0 	  2.10 1.28 3.28 

S (1.25 0.21 

P 20, 	  2.7:5 :3.86 . 	. 	. 
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Corresponding to : 
:Iron 	  28.60 

	
?2.06 
	

15.70 	21.82 
Titanium 
	

0.'?25 
	

0.71 
	

1-4.73 
	

4.15 
Phosphorus 	 .1 

	
1.65 

The rocks 88.1, 8811 and 881) are evidently gabbros and cannot 
in any way he looked upon as ores. Their percentage in titan-
ium is remarkably low. As they are slightly magnetic, it must 
be admitted that the ferruginous grains they contain are charged 
almost solely with magnetite. On the contrary, as soon as high 
percentages in iron are reached (sample 88C) , the percentage in 
titanium increases immediately. ediately. The sanie phenomenon seems 
to exist here as that at Baie St. Paul, which I have already men-
tioned. The isolated grains of iron in the rocks are more nearly 
related to magnetite than to ihnenite ; on the contrary, as soon 
as there is differentiation, or concentration of ferruginous masses 
in important bodies, titanium appears in large quantities. The 
ihnenite thus appears an ore of segregation much more than does 
the magnetite. 

A sample or the rich and compact ore forming the outcrops 
marked 1) on the sketch, gave the 	following 	resul t on 	being 
analyzed : 

Sample 89 
Fe ~O3 	  67.90 
Ti Û.,  	22.42 

P:,O 0.05 
S 0.13 

Iron 	  :12.81 
Titanium 	  

	

 	13.46 

This analysis may he considered as probably representing the 
rich ore which outcrops in masses very different from the anor-
thositc at A, B, C,1). 

On the whole, from point A to point II, for a distance of 650 
feet, a real deposit of titanic iron outcrops. The percentages of 
the ore vary; some portions are very rich in oxydes of iron and 
in free titanium and do not contain 10g', of gangue. In others, 
a portion of the iron which figures in the result of the analysis is 
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combined with silica, especially in the samples from the hill 

overlooking the falls. 
]t is almost impossible to estimate the quantity of iron ore 

which this deposit may contain, as no prospecting was done. It 

may, however, he stated that the hill, the summit of which I 

have indicated by the letter k, contains 25 and perhaps 40 per 

cent. of an iron ore, the average richness whereof would be shown 

by the analysis of samples 	and KO. if the average height of 

the hill he pui nt (i0 feet (the summit is S0 feet above the falls) , 

and if we consider that the conditions apparent on 1))0 feet of the 

balk con-thin(' for 200 feet inland, we come to a cubic contents 

of iron ore equivalent to : 100 x 60 > 200 x 0.3--1_ ,940,000 cubic 

feet, or about 250,000 tons, taking the weight of the ore at 330 

pounds to the square foot. 

This estimate probably corresponds to a portion only of the 

whole deposit on the right bank and these figures should he 

higher il' prospects revealed the existence of ore at moue than 

200 feet front the water's edge and in greater depth. 

(In the left bank of the river there is a similar deposit. A hill 

IJ., consisting of the same black, magnetic gabbros and contain- 

ing masses of titano-magnetite, dominates the falls. 	A portage 

road runs along a 	precipitous cliff of this hill. 

1n analysis of a strongly magnetic piece of gabbro gave the 

following result : 
Sample 92 

Si 0., 	  14.60 

Fe 0 	  20.76 

Ti O., 	  9.90 

Al ,O.r 	  12.13 

Corresponding to : 

Iron 	  16.15 

Titanium 	  5.60 

A compact titano-magnetite gave : Sample 91 

Fe 0 	  63.97 

Ti 0., 	  21.90 

Corresponding to : 

Troll 	  49.75 

Titanium 	  12.85 
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The best showings of magnetite are on the water's edge. 
Some parts of the hill consist almost entirely of that ore. Al-
though the outcroppings of pure ore are less extensive on the 
south bank than on the right, there are large quantities of ore on 
the left bank. The Molson Company formerly attempted to 
work the deposit on the latter bank at the water's edge. At 
M., a dump of the ore that was taken out, amounting to sonic 
ten tons, can still be seen. 1 had about 3,000 pounds of ore 
taken from this heap and shipped to the Department of Mines 
at Ottawa. 

To the south, east and west, the deposit at the ('ran de Fer 
falls disappears under a layer of vegetable mould and moss which 
render, any approximate valuation of the probable tonnage im-
possible. Nevertheless, about 200 feet to the east of the falls, 
at the intersection of the two lines N. S. and E. W., which 
bound the Molson and Gagnon properties, there are two small 
outcroppings revealed by surface workings. One is found to he 
about 3 x 3 feet and consists of a fine iron ore associated with a 
gabbro charged with magnetite. The mass of ore is not limited 
arid it disappears under the moss. An analysis gave : 

Sample 82 
Si 0, 1.16 
Fe O  	66.67 
Ti O.,  	25.82 
Al 203 	  1.50 
Mg 0 	  3.42 
Ca 0 	  0.32 

Corresponding to : 
Iron 	  51.85 
Titanium 	  15.51 

Forty feet further to the north, the same titano-magnetite is 
found in the bed of a small stream. 

Ascending the Rapid river from the Cran de Fer falls, the 
banks continue to consist of the same rnagnetiferous, black, 
heavy gabbro, containing masses of titanic iron in places. At a 
point 600 feet above the Cran de Fer falls, on the left bank, there 
is a fine, but isolated, outcropping of titanic iron. 
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The large falls run over a gabbro rather poor in grains of 

titano-magnetite and without any mass of segregation. It is 

necessary to go up to the Outarde falls to find a mass of any im-

portance. 

On the whole, the deposit at the Cran de Fer falls may be ore-

fined as a very large mass of a titaniferous magnetic iron con-

taining, in its pure parts, from 50 to 52 per cent of metallic iron 

and from 12 to 15 per cent of titanimn. The rock immediately 

associated with this ore is a fine grained gabbro, charged with 

titano-magnetite, frequently to such an extent that it might pass 

for iron ore itself. It would be interesting to make tests of mag-

netic concentration on this rock. 

Any estimate of the tonnage can be luit a guess. Front 

what may he seen in the outcroppings in the vicinity of the falls, 

it may be put at a minimum tonnage of from 300,000 to 100,000 

tons of rich ore. It is reasonable to suppose that the real ton-

nage is much higher. 

Gognon dcposit— 

The whole of the quadrilateral between the mouth of the Rapid 

river to the level of the lower rapids and the portage road con-

sists of a black gabbro which in sonne places is so charged with 

grains of titaniferous magnetite that one might be tempted to 

take it for true ore. 
'rims, at the point A., about 125 feet from the river, one can 

follow, for a length of 80 feet , a dill' from 15 to 18 feet high cou-

sisting of gabbro very rich in magnetite. 

An analysis of a sample gave the following result : 

Sample 98 

Si O,  	11.78 

Fe  t) 33.18 

Ti  	18.62 

Al ,Oa 	  8.29 

Or; 
Iron 	  25.81 

Titanium 	  11.18 

Likewise, at the level of the lower falls, 125 feet from the 
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river on the same left bank, is another outcropping of exactly 
similar rocks. 

An analysis of a sample gave the following result : 

Sample 97 
Si 0.,  	12.08 
Fe 0 	  36.48 
Ti 02 	  14.62 
Al 	~~O.i 1.6 L 

Or: 
Iron 	  28.37 
Titanium 	  8.79 

The rocks on the bank are similar and would probably yield 
similar results. 

Such rock cannot be shipped as iron ore and it cannot be used 
unless works are installed for magnetic concentration after 
crushing. One of the falls of the river might perhaps be made 
use of for obtaining at slight expense a crushed product con-
taining from 50 to 55 per cent of iron and from 10 to 1.5 per cent 
of titanium. 

The utilization of such a product as well as of the compact ore 
at the Cran de Fer falls will be specially dealt with in a future 
report. 

Deposits at the Outarde 

The river river at the Outarde falls runs between banks consisting 
of an anorthosite gabbro with a gneissic structure. At the head 
of the portage the rock is light grey : the constituents, feldspar 
especially, are of large dimensions. As one approaches the foot 
of the falls, the gabbro alters more and more on the surface and 
becomes granular it progressively becomes richer in gains cl 
magnetite as the foliation becomes accentuated. The rock im-
mediately at the foot of the falls is in every ‘vav identical with 
that forming the St. Urbain plateau and the mountains of Lac <t 
/'Islet. 

On the right bank, about 100 feet below the falls, the gabbro 
is charged with magnetite to such an extent that it becomes an 
iron ore. Moreover, we find all phases of the transition between 
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gabbro properly so-called and the pure ore. Rightly speaking 
there is no mass of ore in the midst of a barren rock ; there is a 
lateral and progressive gradation from slightly magnetic rock to 
the compact Ore. 

On the bank itself, the pure ore appears in only comparatively 
small quantities ; on the other hand, the ferriferous gabbro is so 
rich and the grains of iron are so clearly differentiated from the 
grains of feldspar and angite that it would certainly be very easy 
to effect a magnetic concentration after crushing. These condi-
tions continue for a length of GO feet along the batik, after which 
the rocky outcrops disappear for about 300 feet under the 
moss. At that spot the rock is still a gabbro, but much less rich 
ill iron ore ; inn] :nigite and hornblende constitute the greater 
portion of the dark constituents. 

The only rocky outcrop 1 could see. as 1 left the bank a 
slight distance to flic west, is about 100 feet from the river. It 
consists of an iron ore, the analysis of which is given below 
(sample 115). 
the bank. 

Sample 116 is of a ferriferous gabbro taken on 

Sample 115 	 Sample 116 

Fe 0 	 70.70  	33.11 
Ti O., 	 18.1'2 17.54 

P 20 	 0.075 	  
S 0.08 

Or: 

Metallic iron 	 50.415) 25.75 
Titanium 	  10. 88  	10.53 
Phosphorus 	 0.033 	  

Some surface work has been done on the bank of the river, but 
not in sufficient quantity to allow one to judge the size of the de-
posit. it would be interesting to strip the ground at this spot, 
for, on the one hand, some samples give very good percentages in 
iron, while comparatively not very rich in titanium, and, on the 
other hand, the deposit seems to he of some importance. 
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MINING AND UTILIZATION OF THE ORES ON THE RIVIÈRE DES RAPIDES 

Of the three deposits described above, one alone, that at the 
Cran de Fer falls on the 1lolson properties, is sufficiently devel-
oped to be called a mine. 

it would be easy to work it by quarrying on both sides of the 
river. The ore mined on the right bank could be transferred to 
the left bank by means of a cable tramway with a span of from 
200 to 300 feet. Later on, as the quarries deepened, it would be 
possible to penetrate under the river bed to follow the continua-
tions of the mineralized masses and the ore could be conveyed 
from one bank to the other by a tunnel under the river. 

The loading of the ore at the mouth of the Rivière des Rapides 
could easily be arranged : the ore would be conveyed from the 
mine to the seashore by a short railway 21/2  miles long, be loaded 
on lighters and towed to the Seven Islands wharf. The Rivière 
des Rapides has an open channel at the head of the Bay of 
Seven Islands of sufficient depth for small tow-boats and, at high 
tide, vessels drawing 0 feet could moor at a small wharf at the 
mouth of the. Rivière des Rapides. 

Such means of transportation would do only for operations on 
a small scale. When a hundred thousand tons would have to be 
dealt with, it would be necessary to avoid handling ore several 
times and to convey the ore directly by a railway from the mine 
to the Seven Islands wharf. Such a line of railway would be 
about ij miles long and could easily he built around the hay. 

If prospecting revealed the existence of a sufficient quantity of 
ore at the Outarde falls, it could be conveyed, after mining, by 
a branch line a mile and three-quarters long to the main line. 
A good portage road now runs from the Outarde falls straight 
to the seashore. 

Working the magnetiferous gabbros of the Outarde falls and 
of the problematical ones on the Gagnon property could be car-
ried on only with a crushing and magnetic concentration plant. 

Power developed at the Great Falls— 
With a view to ascertaining the available power at the Great 

Falls, I took two sections across the bed of the river about 500 
feet below the falls. The following table gives the measured 
depths from the right to the left hank : 



0 

1'8" 

1'4" 

1'10" 

2,U„ 

2'7" 

:3,6„  

4'10" 

5' 

4'2" 

5' 

4':3„  

3,4„ 

3„ 

t) 

1m 40s. 

lm 8s. 

lm 2s. 

1m 20' 
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Distance 	Depth 	of 
to 	 upper. 

the bank. 	section  

Depth of 	Time the 
lower 	float took 

section 	to descend. 

	

0 	 0 

	

10' 	 2' 

	

10' 	 3' 

	

30' 	 :3'10" 

	

40' 	 4'2" 

	

50' 	 4'4" 

	

60' 
	 5,.1,/ 

	

70' 	 7'6" 

	

80' 	 S' 

	

90' 
	 8,5„ 

	

100' 
	 7,5„ 

	

110' 	 4,6„ 

	

120' 	 3'3" 

	

130' 	0 

	

140' 	 0 

The speed was determined by means of 4 floats, let loose :n 
each of the quarters A., B., t .. I). The distance between the 
two cross sections was 100 feet. With these data, the following 
results can be established : 

Section. 

A.  

B.  

C.  

D.  

Average section  Speed per second 	Flow Sector 

A 	 54 square feet 

B 	 101 

C 	 180 

D 	 172  

1 foot 	 54 cubic feet 

1'. 47 	 148 

1'. 61 	 290 

1'. 25 	 215 

Total How 	707 



PLATE XIV. 

CRAN DE FER FALLS, RAPID RIVER. 

PLATE XV. 

BIG FALLS (Grosse Chute) RAPID RIVER. 
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Taking the height of the falls at 75 feet (the difference in 
level of the falls and rapids below is 90 feet) , it will be seen that 
the total capacity of the falls at the time of my visit on the 1st 
July, 1911, was : 

707 x 75 x 62.5 
say about 6,000 horse-power. 

550 

According to my guides, the water was then at its mean level. 
The utilization of these falls would thus provide amply suffi-

cient power for the working and also for the magnetic concentra-
tion of the magnetiferous gabbros. 

ST. MARGARET RIVER. 

The St. Margaret river has an important volume of water. A 
mile from its mouth it is from 55 to 60 chains wide. It is navi-
gable by fishing boats to the foot of its first falls, about 4 miles 
from the sea. At low tide a craft drawing 7 feet of water can 
go to the very foot of the falls. 

These falls are utilized and a pulp mill belonging to the North 
Shore Power Company gets its Hower from them. At present 
the power developed at the mean depth of water is 10,400 horse-
power. The falls were originally 43 feet high, but a head of 
58 feet is now obtained by means of a dam. 

About 11/2  mile above these first falls, is a second one which :s 
75 feet high according to Mr. Rinfret's map. It is not utilized. 

Near the pulp-mill lies a neat little town, Clarke City, with 
an excellent hotel and shops, arid connected with the seashore 
by a railway 9 miles long ending at a wharf, where the vessels 
moor that come to load pulp. 

Above the banks of the St. Margaret river, where we examined 
them, lie terraces of clay and sand and the country rock outcrops 
only in small areas in the immediate vicinity of the water. 

Geolog y— 

The country rock which outcrops along the river or at the 
wharf, on the bay, is an anorthosite, dark, sometimes nearly 
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black in color, with pretty coarse grains. The accessory con-
stituents are titano-magnetite, a little pyroxene, a little horn-
blende. The feldspars are saussuritized and some thin sections 

S.—Deposits of Ste. - i irgiwrite river—Below Clarke City. 

also show the products of decomposition of calcite and white 
mica. 



PLATE XVI. 

STE. MARGUERITE RIVER. 
Ici foroground aro situated the "Lower workings." 

PLATE XVII 

RIPPLE MARKS OF PRESENT ORIGIN, ON BEACH NEAR CHALOUPE RIVER 
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Deposits— 

As the banks of the St. Margaret river are covered by high 
terraces of clay and sand, the rocky outcrops are but of slight 
extent. The only two mineralized outcroppings I could see are 
in the vicinity of the falls of Clarke (.. itv and I describe them 
under the names of "the deposit below Clarke City„  and the de-
posit above Clarke City". 

Deposit below Clarke Cit 

About half a mile below the pulp mill darn, between the rivar 
and the terraces of sand and clay, an outcrop is observed, from 
50 to 60 feet wide, of dark anorthosite containing sonic black 
constituents, grains of hypersthene and of iron ore. For a 
length of about 4(10 feet from north to south. the rock is heavily 
charged with grains of iron ore and by crushing it with a ham-
mer and holding a magnet to it, a bunch of grains of ore can be 
gathered. On the surfaces, altered and polished by water, the 
white feldspars arid black magnetite form a kind of mosaic. 

Lenticular masses of rather pure iron ore are imbedded in this 
rock as shown on Fig 8. The largest, about F3 feet wide. and 80 
feet long, disappears under the waters of the river. The whole 
mineralized mass is not more than 10 feet wide and 140 feet 
long. Great depth cannot be expected, because these outcrop-
pings correspond to limited masses and not to veins. 

To ascertain the extent of the deposit, T obtained the rnagnetc 
dips with the dip-needle and drew the curves which are shown 
on sketch Fig. H. Going up towards Clarke City, through the 
woods, the needle is also affected, with dip from 10 to 15. The 
isolated boulders showing through the soil and moss also consist 
of the same anorthosit charged with magnetite, so that the dips 
may as well be attributed to the presence of magnetite dissemin-
ated in the rock, as to the presence of masses of pure iron ore. 
On the whole the outcrops uncovered are very limited and the 
quantity in sight cannot he counted upon as being more than 
about ten thousand tons. 
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Two samples of compact ore were taken from two lenses and 
their analysis gave the following results : 

Sample 211 	 Sample 213 

Si 0, 	  1.52 7.88 
Fe 0 	  71.38  	68.18 
Ti Oz 	  20.68  	16.40 
P .,0 0.11 0.029 
S 0.23 0.59 

Corresponding to : 
Iron 	  55.10  	53.03 
Titanium 	  12.12 9.81 
Phosphorus 0.019 	  0.013 

The inagnetiferous anorthosite of which the bank consists for 
a length of .100 feet and which must extend at least 300 feet to 
the north under the vegetable mould, would be difficult to work 
notwithstanding its percentage. Ry roughly pulverizing several 
pieces of tins rock in a porcelain mortar so that it would pass 

through a 80 mesh screen, 1 succeeded, with a magnet, in separ-
ating a rich portion from a poor one. 

The portion which was rich in iron and corresponded to 34.6% 
of the total weight treated, gave, when analyzed : 

Fe 0  	57.24 
Ti O., 17.56 
AI 203 	  8.88 

Corresponding to : 

iron 	  44.53 
Titanium 	  10.63 

With a more perfect magnetic separation, a product richer i1 

iron would perhaps be obtained. The utilizable tonnage of the 
rock would then be considerable. 

I)eposits crbore Clarke City— 

The stone used in building the pulp-mill and dam was mostly 
taken from a quarry on the left bank of the river on the water's 
edge, about half a mile above the falls. In this quarry the iron 
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ore was discovered, the outcrops of which are shown on the 
plan (Fig. 9) . 

The stone was taken out from an elliptical opening about 165 
feet long by 65 feet wide ; the centre is encumbered with debris 
and the nature of the outcrop can be ascertained only along the 
sides. 

The rock is a rather coarse grained anorthosite. The feldspars 
of which it consists arc dark grey or greenish grey, strongly 
schillerized. Sometimes the rock contains small grains of cupri-
ferous iron pyrites. 

Magnetic titanic iron appears in two places in the quarry. 
From B. to C., the rock is considerably charged with iron ore 
and probably more than half its mass consists of this. In C., 

Fig. 9.—River Ste. Marguerite ilo.posits.—Deposit above 
Clarke City. 

D, , E. , the ore appears only in the shape of disseminated grains. 
As one approaches E., the. percentage gradually increases and, 
for a length of 70 feet, from E. to L., the rock could pass for a 
true iron ore. I took a sample from the area E., H., K., L., 
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M. 	(70 by 30 feet) . 	These samples crushed together, mixed 
and quartered for the average, yielded on being analyzed : 

Sample 220 
Si 	0., 	  15.96 
Ile0  	49.96 
Ti O., 	  15.08 
Ca O 	  3.27 
Mg 0 	  3.57 
P .,05 	  0.17 
S 0.187 

Corresponding io 
1 ron 	  38.86 
Titanium 	  

	

 	9.06 
Phosphorus 	  0.08 

At L. M. , a small lens of a particularly compact and pure ore 
crops ont. This lens, the minimum thickness of which is 3 
Feet, disappears under the rubbish to the west. 

The ore, which is fine grained and strongly magnetic, gave 
the following results when analyzed : 

Sample 219 
Si O., 	  0.84 
Fe 0 	  74.36 
Ti O., 	  18.88 
S 0.51 
Ph 0.013 

Corresponding to : 
Iron 	  57.84 
Titanium 	  

	

 	11.34 

This is the richest ore I found in the region. 
The two outcrops, R., C. and E., probably belong to one 

and the sanie mineralized mass. The strike of the extension of 
this mass would then he north and south, like that of the lenses 
in the lower mine. Its length may probably be assumed to he 
150 feet and its width from 30 to 70 feet. Although the sup-
posed mass so defined corresponds to a quantity equal to 15,000 
or 20,000 tons per 10 feet of depth, this deposit in its actual state 
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roust be looked upon only as an excellent encouragement to pros-
pecting, both in depth and laterally under the clays and sands 
forming the high banks of the river. It should further be ob-
served that many portions of this mass constitute an ore rather 
charged with barren elements in the shape of grains of feldspars 
and of ferro-magnesian constituents. 

THE NORTH-  SHORE PROM SEVEN ISLANDS TO AI [N( 

Chaloupe Jhrcr and Cap Bond— 

On leaving Seven Islands and proceeding eastward we run 
along a low and sandy shore called Juliette Point and the Moisie 
banks. The Moisie river, which falls into the sea by this sandy 
delta, is about 18 miles to the east of the village of Seven Islands. 
The sand banks disappear about 9 miles to the east of that river's 
mouth and are replaced 1w a rocky shore with rounded outlines, 
but rather deeply indented. Wild, difficult of approach and dan-
gerous for large vessels owing to submersed reefs extending a 
long way out, this shore is, on the other hand, easy of access for 
small crafts, barges and yachts, which can find many small har-
bours in which to take refuge in heavy weather. 

Ceolog y— 

From the geological standpoint, this shore consists of eruptive 
rocks which arc very clearly anorthosites from the Chaloupe river 
eastward, but, between the sand banks of the Moisie river and 
the Chaloupe river, it consists of an igneous complex evidently 
made up of several distinct varieties. Thus, at Point St. Char-
les, the shore arid islands are formed of banded black and pink 
rock, more than half the mass of the black stripes consisting of 
mica and hornblende, while the pink ones correspond to a kind of 
gneiss with orthoclase and quartz and very little mica. These 
stripes are sometimes very narrow and parallelly wrinkled ; at 
other times their dimensions are great and over considerable 
areas there is but one variety of rock, pink gneiss. 

At the Manitou river, this igneous complex gives place to a 
granite with hornblende and black mica, the hornblende pre-
dominating. The crystals are large and quartz but slightly 
abundant. 
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At the Rivi 're aux Graines, the banded rocks re-appear with a 
slightly different aspect from that of the ]'oint St. Charles rocks. 
The whole is grayer and the pink stripes less numerous. 

Three varieties of stripes appear : gray, black and pink. A 
plagioclase feldspar predominates in the yellowish gray bands; 
the blackish gray ones consist of feldspars, which are probably 
plagioclase and of black mica ; the pink strips probably contain 
a ntistore of feldspars, orthoclase predominating, and the plagio-
clase with black elements, in slight abundance. Sonne stripes 
contain individuals of plagioclase feldspar from half an inch to 
two inches long : this phenomenon occurs not only in the anor-
thositic, but in the micaceous bands. 

Great dykes of pegmatite cut these formations, generally at 
right angles to flue banding All these dykes have, moreover, 
the same north .und south strike. ]n them the predominating 
element is .r pink orthoclase; the quartz is in much less impor-
tant quantities; black erica forms segregations which particular-
ly attract the attention of the north shore fishermen. As a mat-
ter of fact, none of these erica crystals have any economic in-
terest. 

Whilst west of the Chaloupe river, at the place marked Ii Q, 
on the map of the Chaloupe river and Cap Rond, the shore still 
consists of these ;rltcrn;rte strips of pink gneiss, of anorthosites 
and micaceous rocks, at O. P. ; on the other sandy beach P. Q. 
the primary rock is a massive anorthosite, hut which still shows, 
by the constant alignment of its few black elements, the marks 
of the efforts of lancination fiat have affected the whole of this 
portion of the shore.. With secondary variations in the structure 
and in the abundance of the ferruginous elements, it may be 
stated that at this spot begins the great mass of anorthosite which 
I examined :from point to point as far as the St. John river. 

Grains of iron ore show in the rock. So abundant do these 
grains become at times as one proceeds eastward, ticat it is nec-
essary to distinguish three different varieties of rocks for the re-
gion extending from the Chaloupe river to Sheldrake point. 
These are : anorthosites, gneissic anorthosites and titano-magne-
tites with feldspathic gangues. 

I include under the name of "anorthosites" the greater portion 
of the rocks forming the shore; the other varieties appear only 
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as local accidents. These are rocks with a grey or dirty white 
fracture, medium grained, taking a fine brownish pink polish un-
der the action of the waves, hard and compact. They consist of 
the feldspars generally found in the vicinity of Labrador and 
contain but few ferro-magnesian elements. 

It is not unusual to find a local enrichment in black mica in 
contact with lenses of titano-magnetite. 

In some places, especially at Thunder river, 1 saw large crys 
tais of irridescent labradorite. 

The gneissic anorthosites originate from the truc anorthosites 
by the addition of a considerable quantity of blach constituents : 
hornblende, black mica, and above all titano-magnetite. These 
elements are always aligned and the direction of such alignment 
is maintained in a remarkably constant manner along the whole 
shore. It is pretty much east and west. The parallelism of 
these elements is sometimes very clearly visible on the polished 
surfaces; the rock then has a characteristic gneissic aspect. At 
other times the black elements (which are almost exclusively 
titano-magnetite) , form small patches joining one another at 
their extremities, interlocking among themselves and constitut-
ing a sort of network of lozenge-shaped meshes, the main axes '>f 
which are parallel to the general foliation. 

13y titano-nragnetites with feldspathic gangues are meant rocks 
imbedded in the foliation of the gneissic anorthosites, in the 
shape of lenses or veins and consisting largely of ilmenite and 
magnetite. The principal mass, the iron ore, contains either 
isolated feldspar crystals or globules, or small pockets of tnortho-
site, visible particularly on the polished surfaces. rink or 
brownish feldspars show out on the fine black iron ore. The 
thickness of these iron lenses seldom exceeds 10 feet ; as a rule 
it is between one and three feet. A single lens, that at Round 
Cape, is 16 yards wide. These thicknesses are not maintained 
and often drop to little or nothing. 

The iron ores at Cap Rond consist of such ilmenites and of 
titanic iron with feldspathic gangues. 



128 	 bfil\INU OPERATION S IC~ 

Deposits at the ClurloUpe river and at Cap Rond— 

I+'ig. 10 represents a rapid survey of the shore to the east of 
the ('halonpe river. On it 1 have indicated by black dashes the 
lenses of ilnrenite and titanic iron 1 observed there. 

On leaving the ('haloupe river to proceed eastward the rock is 
a gray anorthosite, changing to pink on the polished surfaces. 
At A. (1+'ig. 10) , as one draws near the seashore, a series of blacl: 
hands is not iced which are roughly parallel to one another and 
are charged with titano-magnetite. One of them can he followed 
for a length of °(1(1 feet with a thickness varying between 1 and 
10 feet. This strip does not consist of compact magnetite from 
one wall to the other; it contains lenses and even perfectly round 
inclusions of an anorthosite having all the outward characteris-
tics of the enclosing rock : alteration to brownish pink on the sur-
face, grey fracture, medium grain. Thus, on the surfaces pol-
ished by the waves, the appearance is pretty much represented 
by the figure 11. 

When the portions of the vein which seem to consist of com-
pact iron ore, are closely examined, feldspar crystals are seen im-
bedded in flue black mass ; this isparticularly visible on the pol-
ished surfaces. 

Towards the east this vein dips into the sea; towards the west 
it spreads in the shape of a half open fan. The magnetic dip 
taken on a line N. S., that is to say, perpendicular to the vein, 
gave readings varying between 74° and 700. 

This vein A. is found again at B. on the other side of the bay 
with the sauce characteristics, the same strike, and the same 
almost vertical dipping (10 degrees north) . it extends eastward 
into the woods, where it is found again under the moss at a dis- 

lice of 500 feet. This strip or series of parallel bands may be 
considered as 1500 feet in length. 

At C .and D. other veins appear, but of more irregular thick-
ness ; properly speaking they are only lenses which suddenly 
spread out. The filling of these lenses is markedly purer than 
at A. and B. ; the enclosing rock is less rich in black elements 
and less gneissic in appearance. It would seem that the richest 
veins or lenses of ore are in the most compact anorthosites and in 
those less charged with filaments of magnetite or ilmenite. 



PLATE XVIII. 

PLATE XIX. 

JOINT PLANES IN CAP ROND ANORTIIOSITES. 
Titano-magnetite lenses are intercalated in the joints. 

LENS OF TITANO-MAGNETITE I\ ANOETHOSITES. 
Two miles east of Chaloupe river. 





PLATE XX. 

CAP ROND, EAST SIDE, 
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Fig. 10.—North shore in the vicinity of Chaloupe river. 
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At E. is a series of large veins, rusty on the surface. One of 
them spreads to a width of 55 feet, but it contains an inclusion 
of anorthosite of 10 feet. The ore is impure and charged with 
feldspars. The network of magnetiferous strips can be followed 
from place to place under the moss from E. to G. There they 
appear very visibly on the polished surfaces of the rocks. One 
of them spreads 30 inches without any anorthosite inclusions, 
but the crystals of titano-magnetite constituting the vein are 
always accompanied by feldspar crystals. The proportion of 
feldspar is about 25 per cent. A few feet to the north of this 

T:t..no.na fr net:te 	® flnorthos4te 

h'ig. 11.—B>eid of Titano-matignctite with anorthosite 
inclusions. 

vein appears a sort of fan of magnetiferous strips which, over a 
width of 6 feet, may contain 60% of iron ore. This fan is in-
tersected by a dyke of pegmatite running north and south. 

Cap Rond— 
Cap Pond, where the iron deposits lie which are mentioned 

by Mr. Jobidon, P. L. S., form a rather high rocky hill which 
appears round when looked at from the sea. Its southern side, 
which is washed by the waves, consists of gneissic anorthosite 
very heavily charged with iron ore. Its foliation is so pro-
nounced that the rock is not polished by the action of the waves 
or of time, like the other rocks of the country, in rounded 
hummocks ; but jointage planes parallel to the foliation develop 
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in it and the rock breaks, following planes with an E.-W. direc-
tion and dipping 10 or 15 degrees north. (See photograph, 
plate XIX) . Sometimes the percentage of the rock in the mag-
netite is such that some strips constitute a true iron ore. Un-
fortunately these strips are narrow, the thickest are from 6 to 12 
inches thick. They have no continuity ; at the end of a few 
yards they thin out or scatter into a number of narrow bands, 
which disappear in the rock. 

The higher parts of the hill and those in the vicinity of the 
point H., Fig. 10, consist of an anorthosite which is much less 
gneissic and much less charged with black constituents. Th. 
passing of the true anorthosite to the gneissic anorthosite is at 
times very abrupt without any transition. In some places the 
compact, light gray anorthosite, contrasts strongly amidst the 
gneiss. 

The largest deposit of iron ore is at H. At high water mark, 
right on the beach, is a series of magnetiferous veins, the most 
important of which is 16 yards in width along the small stream 
that falls into the sea at this spot. This vein sinks like a wedge 
into the rocky cliff and seems to have no continuity in width. 
At a height of 18 feet above the beach, on the side of the hill, the 
thickness is reduced to nothing. Thus, in reality, the deposit is 
a true segregation lens of rather limited dimensions. 

I searched for the extension of this lens eastward by ascend-
ing Cap Rond, but I discovered nothing definite. The anortho-
site constituting the mass of the mountain rather frequently 
contains lenses of iron ore, elongated from east to west, but none 
of sufficient size to be of interest. 

Without seeking to draw up a map with curves of equal mag-
netic dipping, I took the dips at various points on the hill. The 
figures I give were taken every 25 feet on lines N.-S., that is to 
say at right angles to the direction of the elongation of the lenses. 
The sketch on a large scale of Cap Rond (Fig. 10) , shows the 
location of such lines. 
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STATIONS ON THE VARIOUS LINES. 

I II III IV V VI VII VIII IX 

Line No. 1 —10 +44 —57 Inversion +34 +20 +5 +10 +5 
)f N. end 

Line No. 2 —35 —40 Inversion 
of N. end 

+30 	+7 

Line No. 3 0 —15 —30 —44 	—22 o 

Station IV, 1 corresponds to about the centre of the lens H. 
Beyond 2, on the extension of this lens, the needle was hardly 
affected at all. These figures show the limitation of these lenses 
in width ; the rapid variations over such short distances clearly 
prove the vertical dip of these lenses. 

Two samples were taken in two places of the mass H. and 
their analysis gave : 

No. 177 	 No. 177 bis 
Metallic iron 	  38.84 	  35.45 
Metallic titanium  	7.88  	6.98- 

The percentage in iron is rather low ; I did not try to select 
the heaviest and the purest pieces, but rather to ascertain the 
average value of the mass. The constituents accompanying the-
ore are, moreover, visible in hand specimens; they are feldspars, 
pyroxenes and some sulphides. The percentage in titanium is 
rather low compared to that of the iron (proportion of 1 to 5) ; it 
accounts for the fact of the ore being highly magnetic. 

Such ore would with difficulty find a market ; on the other.  
hand no mass is of sufficient dimensions to be worth working. 

As the discoveries now stand and as far as I could judge, there 
is not, between the Chaloupe river and two or three miles east-
of Round Cape, any iron deposit of any economic importance. 
Of course, this applies only to the immediate vicinity of the sea-
shore and in nowise condemns the interior regions not yet ex-
plored. 
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Thunder River— 

The village of Thunder river is built on the banks of sand and 
clay on either side of the river. To the north the land rises 
slightly and rocky hills appear. The country rock is a fine grey 
anorthosite, changing to white on the surface, compact and 
without any trace of foliation. This anorthosite often contains 
large crystals of plagioclase, probably labradorite, and finely 
twinned albite, enclosed in an aggregate of small glassy feldspar 
crystals, which fracture irregularly. 

On one of these hills, about a mile and three-quarters to the 
N.-E. of the village, in a sort of depression covered with bushes, 
is an outcrop of titanic iron, somewhat in the shape of a 
pear, the direction of the main axis of which would be from S. 
S.-E. to N. N.-W., its length about 50 feet and its width 35 feet. 
The ore is black, heavy, hard, slightly magnetic. The line of 
contact between the ore and the anorthosite is clear, without any 
trace of mutual action, but irregular, the rock sending out 
tongues into the mass and reciprocally. 

The dip-needle is but slightly affected in the vicinity on a line 
E.-W. and, at every 15 feet, the readings of the instrument gave 
+0, +10, 	5, 	5, 	8,-9, +5. 

The compass had an initial error of 5. The figure of —8 
corresponds to the swell of the pear. 

This outcropping of titanic iron is isolated and the compass is 
not affected in its vicinity. 

The analysis of a sample gave : 

Sample 200 
Metallic iron 	  49.75 
Metallic titanium 	  21.20 

A. fisherman of the village, Mr. Philippe Beaudin, claims to 
know a similar deposit situate at a place 21/2  miles inland, start-
ing from the mouth of the Sheldrake river. The outcrop is 
said to be 100 feet long by 80 wide and to affect the magnetic 
needle. A sample he showed me, weighing about 31/2  pounds, 
was in fact rather magnetic. Mr. Beaudin would not take me 
to his mine in spite of my pressing request. 
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St. John River— 

A mere mention of this river is sufficient, because nay visit to 
the "iron mines" was entirely barren of results. Some guides 
of Mr. Hill, the American railway magnate, had discovered an 
iron mine while accompanying engineers who were Mr. 
guests, and I went myself to the spot. After going up the St. 
John river about 13 miles, poling most of the way, we ascended 
a rather steep mountain, at the top of which we succeeded after 
a good deal of trouble in finding some small pockets of titanic 
iron, accompanied by large crystals of hornblende. The rock 
was a gray anorthosite, changing to white. 

The St. John river is probably one of the best on the North 
Shore for floating timber. Its banks are covered by fine forests, 
its current is rapid and there are no falls in it for a distance of 
60 miles from the sea. 
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THE MAGNETIC SANDS OF THE NORTH SHORE OF 
THE GULF OF ST. LAWRENCE.* 

(By 11. Dulieux) 

The existence of magnetic sands at many points on the North 
Shore of the gulf, has been known for a long time. The Geo-
logical Survey report for 1866-1869 byl)r. Sterry Hunt, gives, 
for the first time, analyses of these sands probably chosen from 
the naturally richest deposits. 

Generally speaking, all the sands on the beach of the North 
Shore contain grains of magnetite. In sonic places, particularly 
in the vicinity of the estuaries of the larger rivers, the sandy 
banks assume considerable importance, while, at the same time, 
the dunes or cliffs show remarkable enrichments in black sand. 
The largest deposits of magnetic sand on the whole of the North 
Shore are probably those at Betsiamites, Moisie, St. John and 
Natashquan. 

The few following remarks deal only with the two deposits 
of the Moisie and of the St. John rivers. These notes are very 
incomplete, as they are the result of a few days' observation : 
week for the Moisie and barely three days for the St. John river. 

An auger, kindly lent us by Mr. Duclos, of the Revillon firm, 
et Seven Islands, was a great help to us. It enabled us to bore, 
with fair rapidity, holes 5 inches in diameter to a depth of from 
8 to 10 feet. -Unfortunately, as it had no guides, it very easily 
deviated from the vertical and the extraction of the cores caused 
caving in of the sides, which compelled us to abandon the holes. 
This drill could be used only for fine sands. 

THE MOISIE SANDS. 

The Moisie river falls into the sea by a long, winding 
estuary, after making its way through a great sandy plateau. In 

*Translated from the French by Crawford Lindsay. 
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the concave parts of the windings, the river flows at the foot of 
high cliffs rising 100 and even 125 feet above the level of the 
water. The force of the current undermines these cliffs and ac-
centuates in time the elbows of the stream ; the sands forming 
the border of the convex parts are very high and are the result 
of recent rehandling. 

On each side of the month of the Moisie river are long sandy 
beaches stretching 20 miles to the west, to beyond the village of 
Seven islands and 9 miles eastward to Front river. These sands 
extend far out into the sea, especially on the vest of the river's 
mouth. There they form a submersed bank known as the Pointe 
~r Juliette, which compels even the smallest craft to pass three 
miles from the shore. 

it is impossible to land on any of these batiks except in a row 
boat and in particularly calm weather. On the other hand, the 
Moisie river offers a harbour, sheltered from all winds, for all 
craft with a draught not exceeding $ or 9 feet. The channel is 
fairly easy at high water, but is dangerous when there is a heavy 
swell from the southwest. 

The steamers plying along the North Shore stop outside about 
a mile and a half from the mouth, and passengers and freight are 
conveyed to and fro lrya gasoline motor boat. 

Magnetic sands are found both on the beaches and in the cliffs 
of tlic estuary and in the cliffs br,rdering the seashore, but the 
larger quantities are found in the latter. 

In previous investigations made on the magnetic sands of the 
North Shore, a division of these sands into two distinct categor-
ies, namely : tidal sands and terrace sands, has generally been 
omitted. This lack of preliminary definition bas given rise to 
numerous misunderstandings. Sonic claimed that the quantity 
of black sand was comparatively small (a few hundred thousand 
tons) , for the Larger deposits; others claimed millions of tons. 

As a matter of fact, one must distinguish between the two 
kinds. 

(a) The tidal sands.—As a rule these are black sands, heavy, 
very rich in magnetite, forming a strip bordering on the sea at 
the foot of the sandy cliffs of the terraces. The average high 
tides barely reach them ; the high tides at the full of the moon, 



PLATE XXI. 

THE BEACH AT MOISIE, WEST OF MOISIE RIVER. 
Iron Sands. 

PLATE XXII. 

FALSE BEDDING IN SAND CLIFFS AT MOISIE. 
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Fig. 12.—Profiler of Bona at Moisie. 

partly cover them. They are covered and stirred up by the high 
tides at the equinoxes. As a rule, they are not found on the 
low-lying beaches and their presence is connected with that of a 
cliff beaten by the waves at high tide. 
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The width of this strip varies between a few inches and 40 or.  
50 feet ; the thickness varies between a few inches and 3 feet. 
The concentration of these sands is of the present day. 

(b) The terrace sands.—The terraces between which the 
Moisie river flows and those bordering on the sea, consist of 
sands of various degrees of coarseness, lying on clay as a rule. 
Nearly all the borings in these terraces revealed the presence of -
magnetic sand in irregular beds, without continuity. The per-
centage in magnetite varies greatly from one point to another ; 
the average percentages are low on the whole. On the other 
hand the tonnage is considerable. 

These sands were no doubt brought down by the streams of 
the Champlain period and have been rehandled and redeposited 
by the marine currents and tides of that period. The concentra-
tion of the magnetic sands in particularly rich beds, the irregular-
ity of the stratification, the complete lack of continuity in the. 
beds, the false bedding of the layers, all indicate a rehand-
ling of sands under the action of currents changing with the• 
strength of the tide and the predominance of certain winds. 

A thorough study of these sands would require several months' 
work ; during the few days we spent at Moisie our work was con-
fined to making an estimate of the quantity and richness of the 
tidal sands. At the same time we made some shallow borings. 
in the terrace sands ; the results figuring in this report must be,  
looked upon merely as isolated indications. 

Tidal Sands— 

Tidal sands are not found on all parts of the beach on both,  
sides of the Moisie river. Their deposition in important quanti-
ties can be effected only under certain conditions and, especially,_ 
the presence of a sandy cliff or at least some obstacle against-
which the waves break, seems indispensable. Thus, such tidal 
sands aro found only in very small quantities on the low-lying 
beaches which stretch towards the land in unbroken undulations. 
On the other hand, as soon as the terraces appear, a strip )f 
black sand is found at their foot. 

The three sections represented by the sketch Fig. 12 cor-
respond to three different aspects of the Moisie beaches. In 
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profile No. 1, the beach rises gradually as it leads inland and 
forms undulations ; for several hundred feet nothing but sand of 
present day deposition is found and there is little or no vegeta-
tion. The high tides at the equinoxes run very far up and the 
land is easily swept by storms. Magnetic sand appears only in 
ripples, rows or entirely superficial patches. 

In profile No. 2, the sand beach ends at the foot of a cliff of 
terrace sands and at the foot of these terraces a concentration 
and accumulation of ferruginous grains has taken place. The 
ordinary tides do not reach these cliffs ; on the other hand, the 
high tides of the equinoxes and high winds push the waves to the 
very foot of the terraces. It may be imagined that such tides 
and storms bring sand and effect a concentration by a washing 
analogous to that performed on the concentrating tables of 
mills, where the mechanical concentration of ores is carried on. 
The rounded profile No. 2 seems especially favorable to the ac-
cumulation of the concentrates. 

Profile No. 3 corresponds to a more level beach, more exposed 
to storms and tides. The magnetic sands are distributed in sev-
eral zones, in many strips, generally not so thick as the strips 
running immediately beside the cli ffs. 

These black sands do not consist solely of magnetite. Even,  
when they appear perfectly black they contain a marked propor-
tion of hornblende, augite, garnets and ilmenite. Thus, a. very 
black sand gathered at the foot of a cliff, gave the following re-
sults when analyzed : 

Iron Titanium 
Sand 	  56.84 8.07 
Concentrated with magnet 	  69.10 1.34 
Non-magnetic part 	  45.26 13.26 

The proportion of concentrates to the sand being 48%, it 
would therefore be impossible to extract by magnetic concentra-
tion a greater quantity of iron than 33% of the total weight. 

These surface concentrates are found over large areas. East 
of the Moisie river they form a strip more or less broad and more 
or less continuous, which runs for a distance of 4 or 5 miles from 
a point marked A. on the Fig. 13. West of the river, starting 
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from point B., the beach is low at first and its profile resembles 
profile No. 1 ; but, at about 3 wiles, small tearraces appear at 
the same time as strips of black sand. These terraces and sands 
continue for about two miles. Finally, in the estuary of the 
river itself, on the concave bank, there is also a strip sonic hun-
dreds of feet long. 

With the view of estimating; the probable quantity of these 
black tidal sands, 11'[r. Iloiteviu carefully- measured the depth and 
the width of the nutgnetiferous strip over a length of 10,600 feet 
starting from point A. and going westward. The table on page 
141 shows the work ; at 29 points the widlli and depth of tlic 
black sands were measured and about a pound was taken as i 

sample. Thus were the samples A., B., C., h., E., G., H., h 
made up. A final sampling was made by taking from each of the 
samples A., B., C., K., a weight proportionate to the number of 
cubic feet represented by each partial sample. Such final sam-
ple, when analyzed at the Provincial Laboratory, gave : 

Iron Titanium Fe 3(x4  Ti O., 
Sample. 1.53, crude 	 '36.42 7.4k 50.29 12.54 
Sample 153, sorted with magnet.. 	67.17 1.46 92.66 2.44 

The concentrates sorted with the magnet represented 26.23% 
of the gross weight. 

The table thus shows that over a distance of 10.600 feet or 
about two miles of the shore line, there are about 40,000 tons of a 
pulverulent ore yielding 2(3% of magnetic concentrates, that 's 
to say : containing from 17 to 18 per cent of metallic iron. 

If we extend these results to the 5 miles of tidal black sand 
on the cast bank and to the 2 miles of the west bank, taking 20,-
000 tons to the mile, we get a total of 140,000 tons. 

These figures are in nowise. final ; the predominance of certain 
winds, frequent storms, may cause a re-handling and displace-
ments of these sands ; the very superficial nature of the deposits 
renders them, to a certain extent, very uncertain. 
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Terrace Sands— 

The terraces contain magnetic sands in beds which are gener-
ally horizontal, but without any continuity. The profiles 2 and 
3 show, by exaggerating the vertical scale as compared to the 
horizontal dimensions, the manner in which these beds present 
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themselves. Everything indicates that their deposition was 
effected in agitated waters. From a practical standpoint, it is 
impossible to count upon any regularity whatever in the richness 
in magnetic sand of these terrace sands. 
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It is probable, moreover, that these beds of black sand are to 
be found only at certain points, or to be more accurate, along 
certain lines corresponding to the various lines of the old beaches. 
Thus, the cliffs dominating the river at the points C. and D. con-
tain no trace of magnetic sand at a height of 100 feet. Right 
on the surface, however, is a stratum of brown sand, rather 
strongly cohesive, which contains a little magnetite. 

Some borings were made on the two beaches east and west of 
the Moisie river. The results are given below. 

Eastern beach— 
Boring No. 1 (c) at about 9,000 feet to the east of the point 
from the top to the bottom of the cliff : 

	

24 	white, slightly gray inches of 
	

sand. 

	

3 	gray sand. 

	

2 	white sand. 

	

4 	gray sand. 

	

12 	white sand. 

	

3 	dark gray and red sand (garnets). 

	

13 
	

white sand. 

	

12 	dark gray sand strongly charged with 
magnetite at the top (sample 136) . 

	

2 	 white sand. 

	

3 	gray sand. 
magnetic black sand. 
white sand. 
magnetic black sand (sample 135) . 

Total... 7 feet, 7 inches. 

One sample (No. 137) representing the average of these 7 feet 
7 inches, was taken and treated with the magnet at the saine 
time as samples 135 and 136 and the result was as follows : 

Proportion Proportion Proportion 
of of iron in of titanium in 

concentrates. concentrates. concentrates. 
Sample 135 .... 	25.35 Not ascertained Not ascertained 
Sample 136 .... 	16.54 Not ascertained Not ascertained 
Sample 137 .... 	14.41 68.05 2.59 

A., 

4 
3 
5 
	

ti 
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Boring No. 2—At 250 feet to the north of No. 1, from the sur- 
face of the soil : 

27 inches of yellow sand. 

	

4 	gray sand. 

	

32 	white and yellow sand. with small lay- 
ers of gray sand. 

	

3 	black sand. 

	

7 	" 	light gray sand. 

	

4 	black sand. 

	

12 	gray sand with a layer of 2 inches of 
black sand. 

	

3 	inches of white sand. 

	

21 	grey sand with numerous layers of very- 
rich black sand. 

Total... 9 feet, 3 inches. 

Boring No. 3.—At 500 feet to the north of No. 1, from the 
surface of the soil : 

68 inches of yellow sand with a layer of 4 inches. 
of gray sand. 

	

8 	gray sand with a layer of black sand. 

	

5 	yellow sand. 

	

10 	gray sand. 

	

4 	black sand. 

	

10 	white sand. 

	

12 	gray sand with many layers of black 
sand. 

Total... 9 feet, 9 inches. 

Boring No. 4. 	At 1,000 feet to the east of No. 1, a vertical 
cutting in the cliff, from top to bottom : 

12 inches of gray and garnetiferous sand. 
light gray sand. 
black sand. 
gray sand with threads of black sand. 
light gray sand. 

Total. 	5 feet, 8 inches. 

3 ` 	̀ 
5 ` 	̀ 

12 " 
36 
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Sample 138, representing the average of these sands, contained 
11.48% of magnetic concentrates. 

This cutting was extended by a boring with the drill, which 
gave : 

36 inches of gray sand. 

	

10 	white sand. 

	

3 	black garnetiferous sand. 

	

17 	white, slightly grayish sand. 

	

3 	black garnetiferous sand. 

	

] 0 	light gray sand. 

	

12 	coarse sand and gravel. 

Total... 7 feet, 7 inches. 

Sample 111, representing the average of the sands from the 
boring, contained 8.17% of magnetic sands. 

Boring No. 5.—At 125 feet to the north of No. 4, from top to 
bottom : 

39 inches of yellow sand. 

	

3 	gray sand with black layer. 

	

15 	yellow sand, slightly gray. 

	

5 	grey, garnetiferous sand. 

	

22 	yellow, slightly gray sand. 

Total... 7 feet. 

Sample 139, representing the average of these sands, con • 
tains 3.11% of magnetic concentrates. 

Boring No. 5a.—At 500 feet to the north of No. 4, from top to 
bottom : 

28 inches of yellow sand. 

	

8 	slightly gray sand. 

	

4 	gray sand. 

	

20 	grayish yellow sand with some black 
layers. 

	

7 	gray sand with black layers. 

	

22 	slightly grayish yellow sand. 

Total... 7 feet, 5 inches. 
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Sample No. 140, representing the average, contained 2.46% of 
mannetic concentrates. 

Boring No. 6.—At 2,000 feet to the east of No. 1 ; a vertical 
cutting along the cliff, from top to bottom : 

80 inches of white and gray sands with 6 layers of 
black sands from I/2  an inch to 3 inches. 

	

15 
	

gray sand. 

	

7 
	

black garnetiferous sand (sample 144) . 

	

13 	white, slightly grayish sand. 

	

2 
	

greyish black sand. 

	

7 
	

white sand. 

	

3 
	

greyish black sand. 

	

13 
	

white sand. 

	

4 
	

grey sand. 

Total... 12 feet. 

  

The average sample is No. 145. Samples 
the following result when analyzed : 

144 and 145 gave 

Proportion 
of magnetic 

concentrates. 

Sample 144 .... 6.71% 
Sample 145 .... 7.44% 

Proportion 
of iron in 

concentrates. 

Not ascertained 
65.62% 

Proportion 
of titanium in 
concentrates. 

Not ascertained 
3.81°/0 

These results may appear surprising since the average sample 
is richer than the layer of 7 inches of black sand. With a mag-
nifying glass, however, these black sands are observed to consist 
almost solely of hornblende, augite and garnets. This should 
put us on our guard respecting estimates of the richness of the 
sands which are based solely on the abundance of black constit-
uents. 

Boring No. 7.—At 500 feet north of No. 5. The average 
sample No. 143 yielded 9.85% of magnetic concentrates. 
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Western Beach— 
The terraces come down to the seashore only about 3 miles 

west of the point B. From that point the few borings described 
further on were made. According to our guides and to the re-
ports I had in my possession, that is the spot where the richest 
deposits of the western part lie. 

Boring No. 8.—Three miles west of point B. and 100 feet 
from the high water mark of the high tides of duly : 

6 inches of gravel. 
3 4. grey sand with a layer of magnetic sand 

an inch thick. 

	

32 	coarse sand mixed with a little magne- 
tite. 

'These are evidently beach sands of recent age. 

Boring No. 9-1300 feet west of No. 8, a vertical cutting along 
the sandy cliff bordering the beach : 

12 inches of light gray sand. 

	

2 	white sand. 

	

12 	white sand with a gray layer. 

	

24 	coarse sand. 
The whole is very poor in iron. 

Boring No. 10-2300 feet west of No. 5 ; a vertical cutting in 
the sandy cliff from top to bottom : 

6 inches of vegetable mould. 

	

8 	white sand. 

	

12 	4 4 gray sand with 2 layers, 2 inches thick, 
of black garnetiferous sand. 

	

27 	coarse sand. 

	

9 	4, a mixture, in equal parts, of coarse sand 
and black sand. 

	

32 	coarse sand with some black layers. 

Total... 7 feet. 
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Sample 116, representing the average of these sands, gave the 
Following results, when analyzed : 

Proportion 	Proportion 	Proportion 
of 	of iron ill 	of titanium in 

concentrates. concentrates. concentrates. 
Sample 146 .... 4.1.0% 	66.64 	 1.46 

Boring No. 11-500 feet north of No. 10. Boring made with 
an auger from top to bottom : 

20 inches of vegetable mould and humus. 
46 	grayish yellow sand. 
I1 	coarse gray sand. 

" 	black sand. 
27 	white sand, and then the water-bearing 

strat(nli. 

Total... 6 feet, 6 inches. 

The average sample gave the following results on being ana-
lyzed : 

Proportion 	Proportion 	Proportion 
of 	of iron in 	of titanium in 

concentrates. concentrates. concentrates. 
Sample 147 .... 7.30% 	65.48% 	 1.48% 

Boring No. 12-1,300 feet west of No. 8, a vertical cutting in 
the sand cliff from top to bottom : 

12 inches of white sand. 
15 	gray sand with small layers of black 

sand. 
33 	white sand. 
46 	rusty yellow sand with many layers of 

magnetic sand unevenly stratified. 

At that level a bed of clay and the water-bearing stratum are 
reached. 

Total, 8 feet 10 inches. 
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The average sample (148) contained 3.49% of magnetic con-
centrates. 

Boring No. 13-7,500 feet west of No. 8 ; a vertical cutting of 
5 feet in the sand cliff. The average sample ' (No. 150) con-
tained 9.65 of magnetic concentrates. 

Boring No. 14-9,000 feet west of No. 8. The terraces be-
come lower and a few hundred feet further on the shore has oo 
more sand banks. The boring made with a drill, at the edge of 
the forest vegetation, gave : 

4 inches of white. sand. 
8c, gray sand, particularly rich at the top. 

	

10 	grayish yellow sand. 

	

2 	black sand. 

	

6 	gray sand. 

	

4 	coarse yellow sand with a layer of black 
sand. 

	

16 	̀ 	light gray sand. 

	

2 	coarse yellow sand ; then water-bearing 
stratum. 

Total... 4 feet, 4 inches. 

The average sample (No. 149) gave the following results when 
analyzed : 

Proportion 	Proportion 	Proportion 
of 	of iron in 	of titanium in 

concentrates. concentrates. concentrates. 

Sample 149 .... 8.25° 	65.76% 	 2.28%, 

Conclusions— 

By tabulating the results of these various borings, we get the 
following figures: 
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BEACH EAST OF MOISIE RIVER. 

Proportion of concentrates. 

Sample No 

it 

130 
135 
136 

Average 
samples 

.... 

Rich 
layers 

32.78% 
23.55% 
16.54% 

137 14.41% 
138 11.48 
139 3.11 
110 2.46 
141 8.17 
143 2.85 

it 144 .... 6.71% 
145 7.44 .... 

BEACH WEST OF MCr[SIE RIVER. 

196 4.10% 
147 7.30 
148 3.49 

it 149 8.25 
150 9.63 

These proportions of magnetic concentrates are interesting. 
They may, perhaps, be somewhat high as regards what would 
he obtained from borings 1,000 or 2,000 feet from the sea. On 
these data we might calculate what would be contained in a 
square mile of ground taking the workable depth at 6 feet, for 
instance. As our borings were never made far from the sea, we 
can give an estimate only for a strip 500 feet wide and 6 feet 
deep, running parallel to the seashore. Taking the average 
yield in concentrates at 6.80% (which is about the average of 
the foregoing table) and 100 pounds as the weight of a cubic foot 
of sand, we cone to the conclusion that, for a mile in length, 
this strip would contain 57.000 tons of concentrates with 65,67% 
of metallic iron. 
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There are magnetic separators which could yield concentrates 
freer from titanium. in any case these percentages in titanium 
offer no serious impediment to the working of the ore. 

THE SANDS OF THE ST. JOHN RIVER. 

Between the St. John river and the Mingan river, the beach 
consists entirely of sand. About half way between the two rivers 
(exactly 12 miles from Mingan and 9 miles from the St. John 
river) , the shore makes a sharp bend, on which is a rather im-
portant fishing station called Long Point. Although badly pro-
tected from southerly winds, the fishing boats of this station re-
main a long while anchored off this point. Long Point is also 
the residence of the superintendent of the telegraph line of the 
North Shore and one of the terminals of the cable connecting 
Anticosti with the mainland. 

The sands of this part of the shore are nearly everywhere 
charged with dark minerals. These are not only magnetite, 
and frequently the sands, which are richest in black elements, 
are not the most magnetic. 

The best deposits of magnetic sands are- between Long Point 
and the St. John river. The remarks on the Moisie sands apply 
equally to these and a distinction must be made between the 
terrace sands and the tidal sands. On the other hand the shore 
sometimes has an appearance which Moisie has not ; between 
the timber-covered terraces and the sea, dunes extend which are 
of recent formation and are doubtless due to the action of the 
winds. 

- The richest accumulations of tidal magnetic sand are always 
at the foot of the cliff ; there are sonie also on the sea slope of 
certain dunes. These dunes themselves contain magnetic sand 
either on the surface or beneath it in the shape of irregular 
layers. A boring might reveal a layer of six inches; the next 
one, 100 feet away, would give only white or gray sands. 

On leaving the St. John river and going in the direction of 
Long Point, from the beach, which is from 50 to 200 feet wide, 
rise sand hills 10 to 15 feet high. A strip of tidal magnetic sands 
lies at the foot of the hills with a width varying between 10 and 
30 feet. By digging with a shovel, a succession of magnetic 
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layers, from 1 to 6 inches thick, will be found. Some holes 
may give 25% of concentrates: others from 2 to 5%. This strip 
runs for ahout three-quarters of a mile. 

At that distance the beach narrows and even disappears at 
high h tide for a length of half a mile. At a mile and a quarter 
it widens again, but contains no large quantities of black sand. 

Two miles and a half from the St. John river, the terraces be-
gin to recede from the sea and the beach runs inland in a sort s,f 



O 	 j0 P' s /w 	 ISO 	YOU 

THE PROVINCE ob' QUEBEC 
	

153 

undulating plateau and small dunes of present day formation. 
Fig. 15 gives the profile of the hill at that place. At the 
level C. D. is a superficial strip of black sands which runs 
from 3,000 to 4,000 feet and varies between a few feet and 
40 feet in width, while the thickness is as a rule rather 

Fig. 15.—Suction of boae..h at Pointe Noire. 

slight, say 4 inches. The presence of this strip of black sand 
and the slight change in the trend of the hill has led to this place 
being called Black Point. About opposite this point, some 500 
feet from the seashore, are the remains of an old boiler formerly 
belonging to a small station for concentrating these sands. The 
last strips of tidal sands encountered before reaching Long 
Point, are about 5 miles from the St. John river and run a length 
of one and a half to two miles. 

The Dunes— 
The undulating plateau extending between the terraces with 

forest vegetation and the sea, about opposite Black Point, consists 
of sand which is generally gray and strongly charged with mag-
netite, titanic iron, hornblende, augite and garnet. In same places 
the percentage of magnetite is rather high and there are areas of 
from 1500 to 2,000 feet long with a width of 500 feet, which, 
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with a depth of 6 inches on all average, might give 8% of mag-
netic sand. (The sample 196, which may be considered as re-
presenting the average of the sands of that area, gave 816% )f 
magnetic sands when concentrated). On the other hand, the 
percentage is much lower than this in other places. 

771e Terraces— 

When the terraces draw near the sea and form cliffs worn 
away by water, their composition can easily be ascertained. On 
the whole, they seem poor in magnetic beds. The cliffs espec-
ially, which border the sea a mile and a half to the east of the 
St. John river, contain very little magnetite. it will be observed 
that the borings Nos. 7, 8 and 13, made on the terraces between 
Black Point and Long Point, gave 7.28%, 1.10% and 3.10% of 
concentrate, while, on the other hand, they gave but a low per-
centage at the latter point. 

Remit of the florings— 

Th e borings were made at slight distances from the shore line, 
starting from Long l'oint and going towards the St. John river. 
This work was done by Mr. Poitevin. 

Boring No. l—Opposite the Anticosti cable, 60 feet from the 
seashore. The boring reached gravel and water at a depth of 
31/2  feet, 2 layers of magnetic sand 2 inches thick being met. 
i' he average sample (No. 199) gave 2.05% of magnetic concen-
trates. 

Boring No. 2-1,000 feet west of No. 1, 70 feet from the sea. 
The boring reached gravel and water at a depth of 7 feet ; the 
first. four feet contained 3 lavers of black sand, 4 inches, 2 inches 
and 1 inch thick respectively ; the three last were perfectly white. 
The average sainple (No. 200) gave 1.>1 %, of magnetic concen-
trates. 

Poring No. 3—At the same distance as the first, but 300 feet 
from the sea. The boring reached coarse sand and gravel at a 
depth of 11/2  feet and nret only layers of gray and brown sand of 
no great value. 



THE PROVINCE OF QUEBEC 
	

155 

Boring No. 4-3,000 feet west of No. 1, 200 feet from the sea : 
2 inches of magnetic sand. 

	

4 	white sand. 

	

6 	gray sand. 

	

48 	white sand. 

Total.— 5 feet. 
The average sample (No. 201) gave 6.02% of concentrates. 
Boring No. 5-5,000 feet west of No. 1, 200 feet from the sea ; 

a vertical cutting in a hill 15 feet high : 
4 feet of light gray sand. 
1 foot of white sand. 
6 inches of magnetic sand. 
6 	gray sand. 
2 feet of: light gray sand. 
2 feet of white sand. 

Total... 10 feet. 
The average sample (No. 202) gave 4.95 of concentrates. At 

the foot of the hill, a small strip of magnetic sand 6 inches thick. 
Boring No. 6-7,000 feet west of No. 1, 300 feet from the sea. 

A vertical cutting in a bank 5 feet high : 
2 inches of magnetic sand. 
5 feet of gray sand. 
11/2  foot of white sand. 

Total... 6 feet 8 inches. 
The average sample (No. 203) gave 1.75% of concentrates. 
Boring No. 7-900 feet west of No. 1, on the road of the tele- 

graph line : 
8 inches of gray sand. 

	

5 	black sand. 

	

23 	gray sand. 

	

6 	black sand. 

	

10 	gray magnetic sand. 

	

26 	gray sand. 

	

fi 	 coarse sand. 

Total... 7 feet. 
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The average sample (No. 200) gave only 7.28% of magnetic 
concentrates. 

Boring No. 8-7,000 feet west of No. 1 on the road of the 
telegraph line : 

10 a depth of 5 feet fi inches, white or light gray sand only are 
found. The whole is not very rich and (No. 210) gave only 
1.10% of concentrates. 

Boring No. 9-15,000 feet west of No. 1, on a dune 350 feet 
above high water mark : 

(i inches of blackish gray sand. 
24 	light gray sand. 

Hack sand. 
14 	gray sand. 

black sand. 
3 ()Tay sand. 

Total... 4 feet 6 inches, below which nothing but coarse 
sand was found. 

Sample No. 107, representing the average of the 4' 611 , gave 
8.42 of concentrates. 

Boring No. 10-16,500 feet west of No. 1, 80 feet from the 
sea. The first six feet of sand are very gray and contain many 
magnetic layers. The average sample (No. 211) gave 16.42% of 
concentrates. These figures must not be taken as an average 
percentage of the sands of the dories, which, as I have already 
said, vary greatly from one point to another. 

Boring No. 11—About 31/2  miles west of Tong Point. A vert-
ical cutting in the cliff from top to bottom : 

21/ feet of white sand. 
2 feet of white sand with black layers. 

Sample 100, representing the lower two feet, gave 11.50% of 
concentrates. 



THE PROVINCE OF QUEBEC 	 157 

Boring No. 12-41/2  miles west of the village of Long Pointe, 
60 feet from high water mark, in a mound of black sand : 

2 inches of black sand. 

	

2 	white sand. 
1 inch of black sand. 

19 inches of gray sand. 

	

60 	coarse white sand. 

Total... 7 feet. 
The average sample (No. 208) gives only 2.60% of concen-

trates. 

Boring No. 13-3,000 feet west of No. 12, near the telegraph 
line : 

48 feet of gray sand. 
2 inches of magnetic black sand. 

	

6 	gray sand. 

	

3 	magnetic black sand. 

	

12 	gray sand. 

	

20 	" 	coarse white sand. 

Total... 7 feet 7 inches. The average sample (No. 207) 
gave 3.72% of concentrates. 

Boring No. 14-5,000 feet west of No. 12. A boring of 7 feet 
gave 5.39% of concentrates (Sample No. 206). 

Boring No. 1.5-6,000 feet west of No. 12. Two vertical cut-
tings in the sandy cliff showed nothing but thin layers of mag-
netic sand. The whole is not very rich. 

Boring No. 16-7,000 feet west of No. 12, on the beach cov-
ered with black sand : 

4 inches of black sand. 
9 	

<< 

27 
18 " 

gray sand. 
coarse white sand. 
fine gray sand. 

coarse white sand. 

  

Total... 5 feet. 
The average sample gave 4.50% of concentrates. 
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Boring No. 17--7500 feet west of No. 12, 400 feet from the 
sea, between two ponds. This is nearly opposite the old boiler 
(Black Point). The boring was done on a dune covered with 
black sand : 

5 inches of black sand. 

	

7 	' ` 	gray sand. 

	

3 	 magnetic black sand. 

	

9 	 white said. 

	

4 	magnetic black sand. 

	

10 	 gray sand. 

Total... 3 feet, 2 inches. 
The average sample (No. 201) gave 7.58% of concentrates. 

Composition of the sands— 

As stated above, the black sands do not consist solely of mag-
netite, but contain other ferruginous elements, such as : augite, 
hornblende and ilrnenite. 

The sands of the St. John river contain more titanium as com-
pared with the sands of the Moisie. Concentration with a hand 
magnet gives products richer in titanium and poorer in iron. 
The results of this concentration were as follows : 

Sani. No. 196 Sain. No. 204 Sam. No. 209 
Sand of the dunes Boring No. 17 Boring No. 7 

Proportion of 	conceit. 8.60% 7.58 7.28% 
Iron in sand 	 18.88% Not ascert. Not ascert. 
Titanium in sand 	 5.58% Not ascert. Not ascert. 
Iron in concentrate 	 56.84°;, 61.60 61.26 
Tit. in concentrate 	 2.40% 3.98 3.65 

CONCLIISIONS. 

To sum up, the material taken from the 17 foregoing borings 
gave the following proportions of magnetic sands on being con-
centrated : 2.05%, 1.51%, almost nothing, 6.02%, 4.95%, 
1.75%, 7.28%, 1.10%, 8.42%, 16.42%, 11.50%, 2.60%, 3.72%, 
5.39%, almost nothing, 4.50%, 7.58%. The average would be 
about 6.25%. 
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Any estimate as to quantity is impossible, because our borings 
were done only in the sands of the beach or of the dunes, or on 
the slopes of the cliffs on the seashore. In the vicinity of 
Black Point there are evidently fairly large quantities of present 
day sands which could easily be worked by means of steam 
dredges or shovels, thereby obtaining a high proportion of con-
centrates. But before thinking of carrying on work on a large 
scale, the richness of the sandy terraces must be ascertained. 
Under present conditions, the area of the tidal sands or dune 
sands is not large enough to justify installation of an extensive 
plant. Before all , it is indispensable that the magnetic sands 
of the terraces be taken into account. 

The question of the working, handling and concentration of 
these sands, briquctting or nodulizing them, will be dealt with 
in a future report. 
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REPORT ON THE GEOLOGY AND MINERAL RE-
SOURCES OF SEESEES AND SEWAGAMA 

LAKES REGION. 

DliPARTMLNT OE GEOLOGY, McCiLL UNIVLRSITY, 

Montreal, March 30, 1912. 

TFIÉo['IIILII C. DENTS,, Esq., 

Superintendent of Mines, 

Department of Colonization, Tines and Fisheries, 

Quebec, Que. 

SIR,— 

I beg to submit the following preliminary report on the geo-
logy of a portion of northwestern Quebec, including the town-
ships of Preissac, La Pause, Joanne, Bousquet, Cadillac and 
portions of others, all of which lie to the south and east of the 
Kinojevis 'liver. 

I have the honour to be, 

Sir, 

Your obedient servant, 

J. AUSTEN BANCROFT. 



PLATE XXIII. 

KEEKEEK LAKE (Look;ng west from hill on southern shore, near the 
eastern end of the lake.) 
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I:LPRODU CTIO\ . 

Ge nera l 'to I ('II) (H t— 

liii the following; preliminary report will be found the more 
important economic results of a geological investigation of an 
area to which, recently, considerable attention has been attracted 
because of the numerous rumours and reports concerning the dis-
covery of valuable minerals within its borders. Since field work 
will be resumed in adjacent areas during the coining summer, it 
is deemed advisable to postpone the production of a more de-
tailed report, with an accompanying leap, for another year. 

Since -1901, when the presence of rnolybdenite and bismuth-
inite was reported from the eastern shore of the large peninsula 
in hewagama Lake, and especially since 1906, when the dis-
covery of a promising deposit of these minerals was announced 
from the western hank of the river bearing the sanie name, many 
other deposits of a similar character have been located within 
this area. In certain instances, these discoveries have been fol-
lowed by very favourable reports portraying the peculiar excel-
lence of these deposits. 

Late in the autumn of 1910, prospectors returning from Nec-
keel: Lake, situated about sixty miles, N. 40° E., from the 
northern end of Lal,:e `pimiskaming, reported the discovery of 
native gold ni irnartz veins in the vicinity of its shores. "Their 
glowing accounts of the size and extent of the nnartz veins, and 
of the remarkable assay values received from their samples, 
coming at a psychological moment so soon after the discovery of 
Porcupine, caused a "rush" during the following winter. With 
the arrival of spring about 400 claims, embracing an area of 25,-
000 acres, in the vicinity of Ncekeek and \Vabuskus Lakes, had 
been staked and recorded at the bureau of the Provincial Depart-
ment of Vines in Ville Marie. Among other mineral claims, 
located in adjacent areas during the same year, were those to the 
south of Nesvagama Lake upon a recently discovered iron range, 
and those to the north of Indian Bay in Poirier Lake, where a 
vein, four feet wide, hearing galena and zinc blende, had been 
found. 

Particular significance and emphasis was given to these dis-
coveries because none of them are more than thirty-five miles 
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distant from the rails of the National Transcontinental Railway. 
To make a geological survey of an area including these and other 
ruinerai claims was the task assigned h) the writer by Mr. T. C. 
Itenis, Superintendent of Mines of the Province of Quebec 

A cknowled(Jeinents— 

Iln the prosecution of tins work, very efficient assistance in 
geological mapping was rendered by Mr. J. H. Valigurette, the 
Assistant Superintendent of Mines in Quebec. Mr. A. O. Du-
fresne, a graduate of Laval Polytechnic School, Montreal, assist-
ed by Mr. Adrian Valignette, a second year student from the 
saine school. made a tow and much more complete topographical 
map of the district than has previously existed. To this group 
of enthusiasts in exploration, the writer feels very much indebt-
ed, as well as to his eanoernen—Ckuophas Lavoie, Jerry Gray 
and Ladislaus Girard, of Lake St. John ; A. Sioui, of Lorette, 
and A. 13allaire, of Ville Marie—who at all times displayed an. 
excellent spirit in their work. 

Por advice upon many problems, geological and otherwise, 
which pertained to the ultimate success of the expedition, the 
writer is most grateful to Dr. A. E. Barlow, who with a party 
of student assistants was prospecting within the district. 

Position of tile Arca— 

ne area discussed in the following report comprises about 
.R i0 square miles, approximately in the form of a rectangle, the 
southern side of which when projected westward intersects the 
Ontario houndary line at a point about zli  miles north of Lake 
Timiskanùng. 'l'he western margin of the area is about 30 
miles east of this interprovincial boundary. O'Sullivan's base 
line, which nearly divides the area in the middle, represents lat. 
18°17'11.", while the eastern boundary of the area corresponds 
to long. 78°13'31". 

It includes the projected townships of Preissac and La Pause 
and major portions of Joanne, Bousquet, Cadillac and Clericy. to-
gether with small areas in adjacent townships. The reason for 
the irregularity in the form of the area, suggested by the last sen-
tence, is due to the somewhat serpentine course of the Kinojevis 
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River, which was selected as the western and northern boundar-
ies of the area to be investigated. 

Means of Access— 
At present the National Transcontinental Railway has been 

completed eastward from Cochrane to the Harricanaw River. 
The most direct route to the area described is reached by des-
cending from the train at a point 124 miles east of Cochrane, 
where the railway crosses a stream which joins the Nawapate-
chin River about half a mile south of this point. A good portage 
extends from the railroad to the Nawapatechin River, down 
which, after a canoe trip of 24 miles, (continuous during high 
water, and interrupted by four or five very short portages when 
the water is low) , 'The Forks" is reached, where the waters of 
this river unite with those of the Newagama to form the East 
Branch of the Ni nojevis River. I'roni this point one may easily 
depart by canoe to any portion of this area by means of its ex-
cellent waterways. Another means of approach is by passing 
up the Harricanaw hiver and its lakes for a distance of 30 miles, 
and thence by a portage two miles long over the extremely low 
"height of land" between Seals' Home and Newagama lakes. 
A third and more devious route is afforded by descending from. 
the train where it crosses the Whitefish River, and then taking 
the canoe route via Abitibi lake and river, Agotawekarni Lake 
and a chain of small lakes leading to the headwaters of the Wrest 
Branch of the Kinoievis River. 

Itinerary of the Expedition-- 

During the time occupied by this expedition, the rails of the 
N. T. R. had not reached either of the points which are men-
tioned first. On June 8th the party, supplied with the necessary 
outfit and provision for the whole summer, left Ville Marie for 
Gillies' Depot on Lac des Quinze, a distance of 23 ruiles by 
waggon road. A small steamboat, an accident to which caused 
the delay of a day, was engaged to transport the party to the 
Sturgeon Rapids on the Ottawa River .a distance of 33 miles. 
Thence after a canoe trip, via the Ottawa and Kinojevis Rivers, 
Long Lake, Crooked Creek, Peekeek Lake and River, a distance 
of about 58 miles, involving three portages with a total length 
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of ,-bout two toiles, I\ewag;anrar Lake (Ias reached on Jane 16th. 
lai caulking, dais trip, a day was spent at keel:eek Lake in a pre-
liminary ex.aurination of the geological relationships of sonne 
the reported occurrences of gold. I'lmn arriving in 1yevvag;nna. 
Lake, a central ranch was established upon a point on the east-
ern side of Indian -peninsula in this lake. 

l'pon the return Irip. the party descended the l\ewaganla and 
Rino,jevis Rivers, 	the survey to the poilu . where the 
latter river enters the lake of the sono' name. 1yino,jeyie Lake 
was reached on the evening of September Sth, and two days 
later tiro party arrived in Ville Marie from (sillies' 1lepot. 

Prerioos Ceolopieul Work-- 

Several rnenrl>ers of the (leolottieal Survey of Canada have 
investigated portions of this ares. 7n 1901 NTr. J. IF. F. Johns-
ton ruade a hurried reeonnainnanee trip along; the l\inojevis 
Hiver and into I\ewag,uta and l\eekeek lakes. (1) In 190(i 
Mr. W. 1. AVilson examined the 101lybdenite deposits on the 
eastern side of Italian peninsula ill l\eyvagama Lake, as well as 
"the hills back from the lake" along that portion of the spore. 
(`3) t\ portion of the data collected 1py them was incorporated in 
the compilation of a nap, on a scale of four ruiles to one inch, 
of the "Vicinity of the National 'Transcontinental Railway, 
Abitibi District." which, in 1910, accompanied by a report writ-
ten  by \1'..1. A\ikon, was issued by the Geological Survey. In 
1910 Mr. Motley E. 'Wilson visited a few of the deposits of 
n>olybdenite on Indian peninsula, and those on the west bank 
of the kewagaura hiver. (3) 

In 1905, Mr. J. i)balski, then the Superintendent of :Aunes in 
(,Quebec. -passed rap the h inoleyia Hivers, through East Newa-
ganra and Newagiuna Lakes and continued his explorations 
across the height of land into adjacent portions of the drainage 
basin of the Tlarrican<nv River. (4) 

(1) Summary Report 00 the Operations of the (;cological Survey for 1000, 
pp. 134-13(1. 

(2) Ibid. 	for 10(01, p. 133. 
(3) Ihid 	for 1910, p. 207. 
(4) Mining Operations in the Province of Quebec for 101)6, pp. 10-13. 
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ln 1909, while preparing a report on the "_Molybdenum Ores 
of Canada" for the _Alines Branch, Otawa, Dr. T. L. Walker, 
of the Department of Geology in the University of Toronto, in-
vestigated the most important of the numerous occurrences of 
Inolybdenite within the area. (5) 

GENERR_1r, CHARACTER OF THE DISTRICT. 

Topo graph q— 

In this portion of the Laurentian plateau, the "height of 
land" makes a rather sudden bend southward, separating the 
waters flowing into the Harricanaw River, which enters James 
Bay, from those passing into the Ninojevis River, a very im-
portant tributary of the upper portion of the Ottawa River. The 
area discussed in this report ocupics a position within this bend, 
being both to the south and west of the watershed. With the 
exception of a small portion of Cadillac township, which drains 
into seals' Home Lake on the Harricanaw River, its numerous 
rivers and lakes constitute the most important portion of the 
headwaters of the last Branch of the Kinojevis River. 

In general, it is a district of widespread, slightly undulating 
clay "fiats" and extended swamps, which, as one passes from 
the western to the eastern portions of the area, range from about 
900 to 975 feet above sea-level„ and are surmounted by hills and 
low ridges which rise from °00 to 800 feet higher. 

These hills and ridges usually rise very abruptly, frequently 
possessing summits of bare rock or are partially covered with a 
thin coating of soil. I n the major portion of this area, the land 
stands but a few feet above the adjacent waterways, while small 
hills, ?.i to 100 feet above the general level, form very prominent 
landmarks. Towards the southern portion of the area, the in-
tervening lowlands and swamps become less extensive, while the 
hills and ridges arc more numerous. 

A large percentage of the topographic irregularities owe their 
origin to the presence of intrusiveigneous rocks, as granite, 
syenite, quartz-porphyry, porphyrites, peridotite, hornblendite, 
diabase and gabbro which, being much more massive and harder 

(5) 	Report on the Molybdenum Ores of Canada, p.p. 32-38. 



166 	 MINING OPERATIONS IN 

than the majority of the other rock types of the district, have 
formed hills of irregular outline. Prominent exemples are the 
granite hills of the middle portion of Indian peninsula, which 
rises 250 to 300 feet above Newagama Lake (958 feet above sea-
level) , the granite hills dispersed at intervals eastward from 
hewagama River along the stretch just above the lower rapids, 
the hills of hornblende-syenite in the southeastern part of the 
area exemplified by those at the southern end of yVabuskos 
Lake, and those of porphyrites and quartz-porphyry, which are 
of frequent occurrence in the western portion of the area. 
Small isolated stocks or low ridges of diabase, elongated in a 
general N.E.-S.W. direction corresponding to the strike of the 
dikes to which the ridges owe their existence, occasionally rise 
in a very abrupt manner ; the long ridge from three to four miles 
east of heekeek I make, and that traversing the southern end of 
Indian peninsula may be cited as examples. 

The direction of the longer axes of the remaining ridges usually 
corresponds to the strike of the metamorphic rocks, which quite 
universally display a very definite schistose structure. Asa rule 
they trend nearly east and west, or slightly north of east, their 
situation being dependent upon the more resistant character of 
their component rocks or to their fortuitous position with refer-
ence to the development of the drainage. Such is the long and 
continuous ridge of squeezed conglomerate, arkose and grev-
wacke, which, rising 150 to 200 feet above the general level, ex-
tends from the hinojevis River, at a point about three miles 
below Rush Lake, to Iïeekeek Lake, beyond which it becomes 
broken and finally seems to disappear. Other excellent exem-
ples are the hills distributed along O'Sullivan's line from the 
hinojevis River to hewagama Lake, or the prominent hill cd 
Keewatin iron formation. situated two miles south of Newagarna 
Lake, above which it rises to a maximum of about 300 feet. 

The strike of these rocks also roughly controls the disposition 
of some of the drainage features. The longer axis of Keekeek 
Lake roughly corresponds to such a direction, as well as the 
southern shore of hewaganra Lake. It seems probable that 
transverse lines of weakness, associated with probable fractures 
and possible faults, are responsible for the north-northeasterly 
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trend of some of the lakes and certain stretches along the rivers. 
Some of the streams assume a very serpentine course as they 
wind their way across the low clay lands. Comparatively few 
streams in the world simulate the remarkable meanders )f 
Crooked Creek, which joins Long and heekeek Lakes. In •;o 
far as is known, the lakes are very shallow. Soundings were 
made along a line across the middle portion of East Kewagama 
Lake, where an exceptional depth of 42 feet proved to be a 
maximum. A very large portion of Poirier Lake is less than 
seven feet in depth. From June 18th to Sept. 1st, the level of 
Kewagama Lake was lowered one foot and five inches, as was 
determined from observing a pole which, soon after our arrival, 
was firmly driven into the bottom of the lake to serve as a gauge. 

As examples of the many extensive swamps in the area, may 
be mentioned those bordering the three streams of dark water 
which enter Newagama Lake front the east, south and west, ;n 
the vicinity of Napitagama Lake, and along the streams connect-
ing the chain of lakes which lie to the west of West Kewagama 
Lake. An excellent example of a swamp or muskeg of a "high-
level" type extends from the western end of Iteckeek Lake 
across to the Kinojevis River, lying immediately north of the 
ridge of squeezed conglomerate, etc., which has ben mentioned 
previously. 

It is difficult to harmonize this district of extensive lowlands 
and swamps, of shallow lakes and of rivers and streams which, 
apart from a few rapids or low chutes, are so sluggish in habit 
that they have developed most intricate meanders, with a popu-
lar notion of an area near a "height of land". To the north mil 
this area the position of the "height of land" is marked by a very 
much broken "swinging chain" of hills, which apparently rise 
to a maximum altitude of about ;500 feet above the surrounding 
country. For considerable distances these hills so descend as to 
appear to merge with the average level ; so ill-defined is the 
watershed that it may be crossed easily without being aware of 
its presence, until one realizes that brooks are flowing in a new 
general direction. On the portage, two miles in length, across 
the height of land between Newagama Lake, whose waters even-
tually enter the Ottawa River and Seals' Home Lake on the 
Harricanaw River, no point is more than 20 to 25 feet above the 
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level of either of these lakes. It is a portage which, especially 

during wet ‘veather, is almost o ne continuons swamp. 

,Soil an'1 f limate— 

Vxtensive areas within this and adjacent districts are well 

adapted for agricultural purposes. In general, the soils are fer-

tile, being very similar ill character to those in the vicinity of 

Lake '1'irniskauring, and to-day small flourishing fanning com-

munities have been and are being established upon similar lands 

between lake 'l'inrisk:uning and Lac des Quinze. Especially 

suitable for cultivation are areas, such as the southern portion of 

Indian peninsula in lewagauur Lake, or along the northwestern 

shore of East hewaganrr I;ake, where the clays become sandy 

or loamy at the present surface. Where the clays maintain 

their tenacious habit, and possibly a stratified character, close 

to the surface, the roots of trees spread in preference to growing 

downward. In such areas the clays become baked and tough 

upon exposure to the sun, while at a depth of a few inches they 

may be nearly saturated with moisture. Such lands will require 

diligent cultivation to improve them. 

Of the projected townships discussed in this report, La Pause, 

Preissac and the northern portions of Cadillac and Cleriey offer 

the best opportunities for agriculture. The remainnrg portions 

of the area, apart from the lands adjacent to the ikinojevis and 

other waterways, are more hilly, and are not, so easily accessible. 

La Pause exhibits very few outcrops of rock and, although quite 

swampy, contains much valuable land. Make Diver, in the 

northern portion of Cadillac, gives ready access to much valuable 

land. Preissae, though largely composed of the waters of East 

fiewagarna, Poirier, hapitaganra and Newaganra Lakes, and 

containing the bare granite hills of the middle portion of Indian 

peninsula, as well as those near its northern boundary, to the 

east of' hewag:rnra River, possesses notch fertile land. 

At the present time the question of climate is of the utmost 

importance. (ln the night of July 7th, while camped about a 

mile south of the chain of small lakes to the west of Lake Kewa-

gaina, which drain into i'oirier Lake, quite a heavy frost was 

experienced. On the night of August ?9th, while camped at the 

falls on Blake Inver, about two miles and a half from its mouth, 



THE PROVINCE OF QUEBEC 	 169 

the temperature became sufficiently low to form a thin contin-
uous filar of ice over water in a tin pail. Loth of these frosts 
were felt in the widespread portions of the area where the land is 
low, while the hills and lands bordering upon the larger lakes 
did not suffer at all. For instance, upon the date mentioned 
first, potatoes on the property of the Height of Land Mining 
Co., hewagaina -liver, were partially blackened, while those on 
the northern side of Kewagama Lake, just west of its outlet, 
remained untouched. I was informed by Mr. C. S. Richmond, 
who for the last five years has lived upon the property referred 
to, that previously he had never noticed a frost in the month of 
July. Moreover, data kindly furnished by Mr. R. F. Stupart, 
I)irector of the Meteorological Bureau of Canada, Toronto, show 
that upon July of last summer the minimum temperatures re-
corded at Abitibi and Matheson were :ï4° and 33° respectively. 

I'pon the establishment of farming settlements, the climate 
will certainly become much better. With felling of the hush 
sonic of the widespread swamps will be drained, which in early 
and late summer permit the beat of the day to penetrate but to 
very slight depth, the lowlands will be exposed to whatever air 
n,veruents are in progress, and the ploughed fields will deter 
the rapidity of nocturnal radiation. Such changes as these will 
lengthen the period during which frosts may not he expected. 
It would seem advisable that, at present, settlement should be 
encouraged in the vicinity of the larger lakes where the range 4. 
diurnal temperatures is not so great and is subject to the least 
fluctuation. 

Certain portions of the area will be excellent land for the 
growth of hay, oats, barley, rye, potatoes, turnips, etc. : in 
short, a district for mixed farming and dairying. 

Flora— 
For the most part, this district is still covered by its primeval 

forest, since fires have devastated but comparatively small areas. 
Over considerable portions of the area, a fair proportion of the 
trees will yield good hrmher ; over inane widespread portions, 
they are suitable for the manufacture of pulp. Many of the ex-
tensive swampy areas, however, arc either partially or quite free 
from trees, or they are covered by extensive thickets of small 
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black spruce, with a dense growth of alders and a few tamarack 
and jackpine. In the vicinity of hewaganna, Lake, especially 
upon the northern and southern portions of Indian peninsula, 
and to the south in certain parts of Cadillac and 13ousquet town-
ships, there is much excellent timber. 

The more important trees Of the district are black spruce, 
white spruce, balsam. white birch, aspen, balsam poplar, jack-
pine, tamarack and white cedar. Of these, the spruce and aspen 
are apparently the most abundant. In addition, a few white pine, 
red pine, yellow birch and black poplar were noticed. Some ex-
cellent specimens of white pine occur upon tlic southern part of 
-Indian  peninsula, occasionally a very few are scattered in the 
townships south of hevvagama. Lake, a rather fine grove of these 
trees being situated near a small pond called Round I ,ake, which 
lies about a mile in a south-southwesterly direction from the 
rapids on heekeek River. 'l'lre white birch grows to large size; 
when in large numbers. this tree indicates the presence of a soil 
containing numerous boulders, or the occurrence of outcrops of 
bed-rock in their vicinity. The jacknine flourishes best upon 
sandy soil : between the iI)th and -1`2nd mile posts on O'Sulli-
van's line, where the soil is sandy .for hundreds of yards at a 
stretch, the jackpine is practically the only tree to be seen. 
Small, scrubby and gnarled white cedar grow in the vicinity of 
lake shores and occasionally upon the margin of sonic of the 
streams. Tamarack is fairly abundant in the swampy areas, 
the majority of the large trees of this species having died from 
the ravages of the larch-fly some years ago. 

The heavy undergrowth of Labrador tea, laurel, alders, 
ground maple, small ash, etc., together with the heavy blanket 
of mosses. which almost universally covers this country, makes 
prospecting an arduous task. Anyone contemplating an expe-
dition to prospect this or adjacent districts should provide them-
selves with a mattock, which will prove to be even as useful as 
the customary hamper. 

Fauna— 
Moose are quite plentiful, being seen on several occasions by 

members of the expedition. Near the waterways, in sonic pot.- 
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tions of the area, their trails are well beaten and always fresh. 
Black bear must be fairly abundant, for evidences of their pre-
sence were noticed repeatedly in the bush, especially upon the 
granite hills of Indian peninsula, where blueberries grow in great 
profusion. The small fur-bearing annuals are rapidly disap-
pearing, although specimens of beaver, mink, marten, fisher, 
otter, fox, ermine and muskrat, or traces of their presence, were 
observed by those connected with the party. Of these the musk-
rat is most numerous ; happy in his natural habitat of almost 
continuous low muddy banks, this creature seems to be the last 
of the animals to realize that this area is about to be more fre-
quently visited, and probably settled. The other animals have 
sought out the most secluded spots in an attempt to continue 
their existence. The lynx, a few wolves and an occasional cari-
bou are said to be present. Rabbits are not uncommon. 
Squirrels and chipmunks are plentiful. 

Gulls of two varieties, a large and a small, have selected rocky 
islets in several of the more important lakes as nesting-places. 
Ducks are comparatively scarce, but the ruffled grouse and spruce 
partridge exist in large numbers. 

Fish are quite plentiful. Of the edible varieties, pike, mas-
kinonge, pickerel and whitefish are the most abundant, while r 
very few bass are only known to occur in the waters of Iieekeek 
Lake, whose shores are the most rocky of any lake in the area. 
Sturgeon, of which several large specimens were seen, are re-
ported to be comparatively numerous in the waters of the Kino-
jevis River and liewagama and Newagarna Lakes. The chub 
and suckers are of frequent occurrence, several of the peculiar 
heaps of pebbles which are constructed by the former in breeding 
season being noticed along the I'inojevis River. The complete 
absence of trout is worthy of special comment. 

GPSP]RAL GEOLOGY. 

The following table of formations displays in a concise manner 
the geological sequence recorded within the area examined : 
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1. QUATERNARY .—Glacial and post-glacial clays, sands and 
gravels. Post glacial stratified clays, frequently 
bearing calcareous concretions, occupy very large 
areas. 

Vcry great 21ncnnforrrrity. 

Pt)sr-N rurtoNr:kx.—Ir<trge dikes and small stocks of 
quartz-diabase, olivine-diabase and olivine-gahhro. 
(Probably of heweenawan age). 

Igneous contact. 

3. HCRUVr:vN (?).—('ongloinerate, arkose and greyvyacke—
all of which have become schistose. (Possibly be- 
longs to the F,rbr(,-Tinriskaming series). 

t -rrr00forrrtity. 

L:A1utENTr.vN.—llatholiths and stock-like intrusions of 
granite and svenite, wit)l allied dike rocks. 

1guru0.S corttar't. 

5. KEEWATIN.—_A complex of biotite, actinolite chlorite, 
quartzose, sericite and talcose schists, amphibolites. 
slates, "iron-formation " tuffs, volcanic breccias. 
rhvolites and basal)s intersected by much altered but 
frequently yet massive intrusions of peridotite, horn-
ble.ndite, gabbro, diabase, porphyrite and quartz-
porphyry. 

A CCu-at 

The major portion of the area is underlain by this complicated 
group of rocks, comprising a portion of the earliest records in the 
Pre-Cambrian geology of North America. licpeatedly having 
been subjected to intense metamorphism, quite generally these 
rocks have become so schistose that. their original character 
either can only be deciphered by patient research, or possibly has 
been effectually obscured. it is remarkable that in some local-
ities, either they have been spared from or have so successfully 
resisted the squeezing and shearing that they have retained their 
original appearance to a marked degree. Especial reference may 
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here he made to certain flows of rhyolite and basalt in the vic-
inity of Cascade Rapids on the Kinojevis River, which display 
anrygdaloidal structures that have been but slightly modified; 
numerous intrusive bodies of quartz porphyry, gabbro, diabase, 
etc., which partially altered from a mineralogical point of view 
still retain their original peripheral outline ; and to granular 
quartzose rocks, slightly foliated, which, inter-banded with the 
iron formation south of Newagarua Lake, have the appearance of 
modified arkose or ouartzite. 

The Keewatin rocks are chiefly schists trending in a general 
direction slightly north of east and intersected by numerous in-
trusions of so-called "green stones," including peridotite, horn-
blendite, diorite, gabbro, diabase, porphyrite and quartz por-
phyry. In very ninny instances these intrusive bodies of igneous 
rocks have heen converted either partially or completely into 
schists, but frequently they have proved to be more resistant 
both to the metamorphic and weathering processes than the 
rocks into which they have been injected. These intrusions, ris-
ing through the schists and protruding from beneath the clays, 
often with rounded and glaciated surface::, form a large propor-
tion of the hummocks or lows hills which rise above the average 
level of the district. 

South of a- line drawn from the bend which the Kinojevis 
River makes toward the southwest, about three miles below 
Routlner Lake, across to the rapids on Keekeek River and be-
yond, distinct intrusive bodies of Keewatin greenstone are not of 
such frequent occurrence as in other parts, while biotite-schists 
with occasional bands of hornblende and chlorite-schists are the 
predominant types of rock. A portion of this area is occupied 
by the zone of schistose conglomerate, arkose and grevwacke, 
provisionally described in this report ender the Iluronian. Al-
though the petrographical  study of Keewatin schists collected in 
the field has not vet been completed, it seems certain that a con-
siderable portion of them are of sedimentary origin ; but 
difficulty arises in that some of the light grayish-green quartz-
porphyries or porphyrites were found passing into biotite-schists, 
which simulate very closely sonic of those to which a possible 
sedimentary origin might be attributed. It is certain that those 
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rocks associated with the iron formation south of Newagama 
Lake. are altered sediments. Though more or less schistose, 
they retain the appearance of sedimentary rocks, and their mi-
croscopic study bears confirmatory evidence. 

(,)uartzose biotite schists are of frequent occurrence in Preissac 
township in the vicinity of granitic intrusions. Near the con-
tacts, the schists frequently possess a granitized appearance and 
are often characterized by leaf-like aggregations of flakes of bio-
tite, arranged parallel to the schistosity and seldom more than 
an inch or two across when the plane of schistosity, upon which 
they occur, is exposed. 

In the northwestern portion of the area, old lava flows, quite 
frequently retaining sonie of their early characteristics; volcanic 
breccias and tuffs occur, the former typically exposed to the 
south of the Cascade Rapids and also on the northern portion of 
the eastern shore Of the lake on the Rinojevis River above the 
Clay Rapids. I right grayish-green intrusions of quartz porphy-
ry, sometimes partially converted to slates, are of frequent occur-
rence in the northwestern and western portions of the area. In-
trusions of peridotite are especially numerous in the vicinity of 
East lie wagama bake, west of Poirier Lake and on the north-
western part of Indian peninsula. in places the peridotites are 
commonly altered to talc, a light greenish mica and a carbonate 
probably rich in magnesium and particles of black iron ore. 
Upon one of the larger islands in East J ewagalna, the talc, 
though very impure, is the best observed within the area. 

The intrusive igneous rocks of :Keewatin age appeared in an 
order of decreasing basicity. The peridotit es are cut across by 
intrusions of Keewatin diabase. The gabbros, presumably in-
jected at the saine time as the diabase, are intruded by the 
quartz-porphyries. As a culmination of this sequence of intru-
sions, in which each successive type was somewhat more acidic 
than the preceding, the Keewatin rocks became invaded by 
batholiths and smaller bodies of magma of granitic character, 
which are now included under the name `Laurentian". 

Laurentian 

The close of the heewatin was marked by the intrusion of 
batholiths and small bosses of granite and syenite, together with 
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dikes of allied rocks. In fact, it seems probable that the Kee-
watin rocks were then resting upon a continuous basement of 
acidic magma, from which these intrusions emanated. 

The more important areas underlain by granite are within 
the township of I reissac. In the southern portion of the dis-
trict, near the southern end of W abuskus Lake and at the rapids 
on Crooked creek, intrusions of massive, coarse-grained quartz-
hornblende syenite probably represent the northern margin of an 
extensive area of Laurentian which lies to the south of the area 
examined. Small intrusive bodies and dikes of granite, usually 
exhibiting a porphyritic structure, are of very widespread and 
frequent occurrence. 

In hand specimens the prevailing granite is light grey or whit-
ish and of medium or normal granitoid texture. It is a. biotite-
muscovite granite, rich in quartz and oligoclase with some ortho-
clase and microcline, a few small crystals of apatite. and zircon 
and a very few minute grains of magnetite. Small red garnets 
and irregular grains of epidote are common constituents. Near 
the contact it develops into varied marginal facies, which are 
sometimes repeated in the small, isolated intrusions. It be-
cornes slightly gneissoid or exhibits a tendency toward a porphy-
ritic structure. In some localities, as on the west side of Kc.wa-
gama Liver and on parts of Indian peninsula, it develops peg-
matitic and aplitic fades. in other places, as on some of the 
islands in East Kewagama Lake and on the point which forms 
the southern side of the entrance into the large southeast bay of 
this lake, it contains much hornblende, sphene and primary epi-
dote. Occasionally hornblende, in the form of small, needle-
like crystals, is present to the exclusion of biotite. 

Near the contacts, ribbon-like inclusions of schist within the 
granite are of frequent occurrence. The schists enwrapping the 
batholiths are often intruded by dikes of granite which assume a 
direction parallel to the planes of schistosity. 

After the now invisible portions of the batholiths of granite 
had crystallized, the region was injected by a multitude of very 
quartzose pegmatite dikes. Locally, where they cut the granite 
or the adjacent schists, these quartzose pegmatite veins contain 
molybdenite, bismuthinite, fluorite, etc. ; they will be described 
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at length in that portion of this report devoted to the occurrence 

of these economic minerals. Although, within the area as à 

whole, 110111V of the quartz veins prohably were formed by heated 

solutions which passed outward while the upper portions of the 

hatholitlis were cooling, it scents certain that the largest of the 

veins and bodies of quartz canoe into existence during this period 

of pegrnatitic injection. 

I [nrortinrt (?)-- 
For about three miles below Iiouthier Lake, the I'iinojevis 

River flows eastward, where it suddenly bends toward the south-

west. _A short distance below the enroll lake which is situated 

at this bend, exposures of very much metamorphosed conglo-

merates, arkose and grevwaclze appear ai intervals on both sides 

of the river for about thee-fourths of a mile. Tither vertical 

or dipping very steeply toward the north, and striking nearly east 

and west, these rocks may be traced to heekeek Lake and the 

upper portion of the river bearing the same name. Some of the 

most easily accessible and typical exposures of the conglomerate 

occur on Deniers' and other claims, situated to the northwest of 

\Vabnskus Lake, upon the northern shore of heeiieck Lake near 

its western end, and to the north of Ieekeek River for about 

three miles below the lake. The most eastern outcrops of these 

rocks observed appear on C. 1i',. (_)'Neill's claim No. 1 , which in-

cludes a portion oI' the small pond called Round Lake, situated 

about two toiles and a half east of l eekeek Lake. I.n this local-

ity the conglomerates, and associated rocks ware dipping 80° or 

more toward the north and striking 1°O south of east. Three 

traverses southward into Cadillac; township failed to detect the 

presence of these rocks. 

The conglomerate is chiefly composed of pebbles of heeeatin 

gtecnstone, although pebbles of granite and diorite are of fre-

quent occurrence. Originally the pebbles were well rounded 

and varied in size up to at least a foot across; they have been ~o 
flattened by pressure that to-day they possess lenticular fortis, 

often drawn out to great length, the longer axes of which corres-

pond to the regional strike of the schistose rocks. In certain in-

stances, the pebbles have been smeared out to such an extent 

that their former presence is represented by a light-coloured 
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streak within the schistose matrix ; in a few instances where 
metamorphism has been most intense, the deformation of the 
pebbles may be traced in successive stages to such extremes that 
it seems certain that the former presence of some pebbles has 
been effectually obliterated. 

The matrix of the conglomerate as well as the arkose and 
greywacke have been quite universally converted into biotite-
schists, partially or completely recrystallized, yet repeatedly ex-
hibiting their original clastic character. In thin section under 
the microscope, the original rounded grains of quartz and feld-
spar form beautiful "augen" enwrapped by the biotite. 

The exact relationship of this group of sediments is obscure 
within the area examined. That they rest unconformably upon 
the Keewatin proper is evidenced by the pebbles in the conglo-
merate, and the position which some of the exposures bear to 
those of the Keewatin. Certain features suggest that their man-
ner of occurrence is due to a tightly compressed syncline. At no 
point was their contact with subjacent rocks observed ; likewise 
they were not noticed to be intruded by tongues or dikes of 
granite. Although tentatively placed in the Huronian, many 
features connected with their occurrence suggest that they belong 
to the Fabre-Temiskaming series, which (in the summer of 
1909) were first recognized by Messrs. R. Harvie and C. Rein-
hardt while working independently within areas to the east and 
west of Lake Tetuiskaming respectively. The superabundance 
of pebbles of Keewatin greenstones in the conglomerate, the ex-
tremely schistose character of the series and the. large number of 
quartz veins which traverse them, suggest this possibility. 

Through information from Dr. A. E. Barlow, it has been 
learned that in the vicinity of Kekeko Lake, which lies about 
eight miles westward from the area described in this report and 
in direct line of strike with this series, comparatively flat-lying 
and unmetamorphosed conglomerates of the Lower Huronian 
occur. It thus seems probable that the key to the stratigraphie 
position of these highly schistose rocks may be found in that 
locality. 

The sharp point, which projects from the eastern shore of 
Clericy Lake in the township of the same name, is composed 
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of massive beds of arkose two or three feet thick, separated by 
shales, which are striking S. G9° E. and dipping about 30°  to-
ward the southwest. This isolated outcrop is the termination of 
a low clay-covered ridge which extends toward the southeast for 
a few hundred yards ; because of the comparatively unmetamor-
phosed condition of these rocks, it is quite probable that they are 
of IIuronian age. 

Post-Huro nian-- 
Thc youngest rocks within this area are diabase and gabbro, 

which in the form of dikes and small stocks intersect all other 
rock types. Large dikes. varying from thirty to five hundred 
feet in width and remarkable for their continuity, traverse the 
region in a general N.-N.E.—S.-S.W. direction. A few small 
dikes, up to three feet in width, branch off from the major series, 
yet were never noticed to extend more than a few yards from 
their parental source. Being a massive, compact and compar-
atively fresh rock, the diabase, o f which the gabbro is a phase; 
resists the processes of weathering better than the other rock 
varieties. Where these dikes traverse granite, as on Indian 
peninsula in Kewagama Lake, and to the east of Kewagama 
River, their exposed surfaces are either flush with or rise in 
relief above those of the granite. in areas underlain by other 
rocks, often rendered very flat by the presence of a heavy blanket 
of clay, barren wall-like ridges of diabase rise steeply to a height 
of from twenty to a hundred feet, or these may extend for several 
hundred feet or yards as a continuous outcrop, and, terminating 
suddenly, may frequently be found again if the direction of elong-
ation of the outcrop be followed. The small stocks occupy iso-
lated positions, or are distributed along a line corresponding to 
the prolongation of some dike. 

Frequently near their margins these intrusive bodies contain 
fragments of the rocks which they have penetrated. Such in-
trusions are less numerous where they traverse Keewatin rocks 
than when their course lies across areas where their intersection 
with the granite is exposed. About three-quarters of a mile to 
the east of Kewagama River, opposite to the property owned by 
the Height of Land Mining Co., a dike of diabase with a maxi-
mum width of about 400 feet was followed by almost continuous 



PLATE XXIV. 

METAMORPHOSED CONGLOMERATE, KEEREEK LAKE, AT 
DISCOVERY POST OF S. LEROY'S CLAIM No. 2. 

PLATE XXV. 

INCLUSIONS OF GRANITE (G) WITHIN THE NEWER DIABASE. 
(About % of a mile east of Kewagama River). 
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outcrop for about two miles. Where it intersects the granite, 
the diabase occasionally includes numerous long slabs of this 
rock ; so narrow and remarkable are some of these inclusions 
that, at first glance, they may be mistaken for dikes of granite 
cutting the diabase. (See Plate XXV). 

Occasionally the marginal portions of the dikes of quartz-dia-
base and the adjoining rock have been impregnated, more or 
less, by finely disseminated grains of pyrite, arsenopyrite and an 
occasional speck of copper pyrites. The veins of calcite and 
quartz, bearing galena, zinc blende and pyrite, which are situated 
a little more than half a mile from the northern end`of Poirier 
Lake, are genetically related to the diabase. About two miles 
westward from the northern end of Wabuskus Lake, on Quass' 
and Demers' claims, two parallel dikes of quartz diabase, striking 
N. 36° E., with average widths of 30 and 85 feet respectively, 
for a few feet from their contacts, have altered the highly meta-
morphosed conglomerate and greywackc to a dense hornstone 
and impregnated them with arsenopyrite. Some of this miner-
alized hornstone was assayed, returning not a trace of silver or 
gold. 

Variations in appearance of specimens of the diabase depend 
in part upon the depth within the dike which the present surface 
represents, in part upon the width of the dike and the distance 
from the contact at which the specimen was collected, and like-
wise upon magmatic differentiation which has evolved types of 
different mineralogical composition. These dikes have all eman-
ated from some indeterminable depth beneath the basement of 
intrusive granite upon which the remaining rocks of the district 
rest. In general, where they intersect granite areas or those 
where Keewatin rocks cover the granite to no great depth, they 
are usually coarse-grained, becoming somewhat less coarsely 
crystallized as this cover increases in thickness. In immediate 
conjunction with the intruded rocks, the diabase is black and so 
fine-grained that as a rule no crystals are discernible to the naked 
eye, except possibly a few spicule-like crystals of plagioclase. 
Within six inches from the contact, these minute crystals of 
plagioclase become quite abundant, and within two to six feet 
the rock displays that uniformity of appearance which usually 
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characterizes the central portions of the intrusions. About two 
miles northwest of the western end of heekeek Lake, a dike of 
quartz-diabase, presumably an extension of the larger dike men-
tioned in the last paragraph, contains crystals of the so-called 
"huronite" near its margin. These yellowish-green crystals, 
some of which displaying almost perfect crystal outlines, others 
assuming irregular forms, vary in size up to slightly more than 
an inch across. They are very numerous near the contact, be-
coming less abundant for two feet within the dike where they 
cease to be present. It was impossible to determine for what 
distance the contact is characterized by their presence. As has 
been observed by those who have investigated similar occurrences 
in other localities, these crystals, in thin section under the mi-
croscope, proved to he labradorite very much altered to sericite, 
epidote and zoisite, but in a few individuals still retaining small 
remnants of the fresh. glassy plagioclase.* 

These dikes and small stocks are composed of two distinct 
varieties of diabase, one containing olivine and the other quartz. 
Locally both types are very fresh and become so coarsely crys-
tallized in the central portions of sonic of the intrusive bodies as 
to justify naming them gabbro. They become of a medium to-
coarse granitoid texture, and have been frequently called "syen-
ite" or "diorite". The two types simulate each other closely,. 
and are each subject to considerable variation in appearance de-
pendent upon local differentiation of the magma from which they 
have crystallized. Since these two variel ies were never noticed 
in contact, their relative ago was not determined. It may be 
that they are differentiation products from the same magma. 

A small stock of very fresh olivine-diabasee of coarse grain, 
about seventy-five feet high, roughly elliptical in form with a 
longer axis of three hundred yards, is situated two hundred and 
fifty yards from the west bank of the Kinojevis hiver, about a. 
mile above Routhier Lake. A few yards from the western shore 
of this lake, at a point about half a mile from where the Kino-
jevis enters, another small stock of similar character is situated. 
Less than two miles south of Newagama Lake on the winter 

* On some dykes containing Huronite, by A. E. Ballow, the Ottawa. 
Naturalist, Vol. IX. No. 2, pp. 25-47. 
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road to lïeekeek Lake, an irregular stock of olivine-diabase oc-
curs, which is especially rich in ilmenite, biotite and occasional 
crystals of primary hornblende, up to an inch in length. Upon 
the northeastern corner of Indian peninsula, olivine-diabase out-
crops upon the shore and on an adjacent island, these outcrops 
apparently being portions of a dike which extends almost the 
whole length of this peninsula. The two small bodies of coarse 
diabase breaking through the iron formation south of N ewagama 
Lake presumably belong to the olivine-bearing variety. 

In thin section 	the microscope, the quartz-diabase is 
found to be 	„nosed of labradorite and augite, exhibiting 
the characteristic ophitic structure, and variable amounts -_;f 
quartz which is micrographically intergrown with the labradorite 
in a most intricate manner. Variable amounts of black iron ore, 
apatite, biotite and sphene are present as accessory minerals. 
Chlorite, secondary hornblende, sericite, epidote, zoisite, calcite 
and leucoxene are common secondary minerals. 

Where the large dike of quartz-diabase to the east of Kewa-
game River intersects the granite. it is traversed by a small dike 
of aplite, up to four inches in width, which is identical in char-
acter with a similar phase of the diabase so frequently met with 
in Gowganda and other districts. It consists essentially of mi-
crographic intcrgrowths of quartz and oligoclase, which in thin 
section often resembles microcline, together with a little chlorite 
and sphene. 

On the eastern side of Lake Poirier, a large dike of diabase, 
ranging up to at least three hundred feet in width, follows ap-
proximately the general trend of the lake so closely that at in-
tervals it appears along the shore. A few hundred yards south 
of where a large brook empties into the lake, near the entrance 
of the bay leading to the portage across the northern end of 
Indian peninsula, towards the middle of this dike the diabase 
passes very gradually to a red rock which bears no resemblance 
to a diabase. This red rock is chiefly composed of hornblende, 
biotite, andesine and a large amount of quartz, the last two min-
erals mentioned exhibiting remarkable micrographic structure. 
These facts demonstrate that the quartz-diabase is the same as 
that of Cobalt and adjacent districts, where it has been found 
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to be subject to analogous variations in petrographical character 
and where, in contrast with the older diabase of Keewatin age, 
it is called the newer diabase' and is definitely known to be 
Post Middle-Huronian and very probably of heweenawan age. 

Quaternary— 

During the last glacial invasion of this district, the ice moved 
S. 12° IV., this direction being subject to local change according 
to the contour of the floor over which the ice advanced. At least 
two older series of striatioi is were noticed in a considerable num-
ber of localities, but an attempt to correlate them proved futile. 
Roches moutonnées and smooth striated rock exposures, as are 
excellently developed on the southern shores of Newagama and 
Routhier lakes, are a very characteristic feature of the region. 
In general, bed rock is best exposed upon the northern slopes 
and the tops of the hills, since the ice in riding up over them 
scraped them quite bare and frequently dumped sufficient glacial 
rubbish upon their lee or southern slopes as to conceal the rock 
beneath. Upon the majority of the islands rock is best exposed 
upon northern shores ; on the other hand, exposures of rock are 
more numerous on the southern than along the northern shores 
of lakes. 

Boulder clay and boulders were irregularly distributed beneath 
the ice-sheet, from the margin of which, during its recession, 
sands and gravels were also washed. These out-washed sands 
and gravels occasionally accumulated in the form of prominent 
kames such as the "Gravel Hills" on the outer side of the south-
ward bend of the hinojevis River about midway between the 
Cascade and the Clay rapids; in some other Maces they form a 
comparatively thin coating upon some of the rocky ridges. To 
the east of Wabuskus Lake, kames are associated with low ridges 
of sand and gravel which possibly are eskers, a form developed 
by streams flowing beneath the ice. 

The major portion of the area owes its present uniform sur-
face to the deposition of post-glacial stratified clays, presumably 
of laenctrine origin. Some of the best exposures of these clays 
occur along the shores of the southern portion of Indian pen-
insula in Iiewagama Lake, (See Plate XXVI) upon the shores of 



PLATE XXVI. 

STRATIFIED POS'T•OLACIA1 CLAYS. (Eastern shore of the souther❑ 
portion of Indian Peninsula.) 

PLATE XXVII. 

QUARTZ VEINS ON McCORMACK'S CLAIM 
(North side of Kinojevis river, above Cascade rapids). 
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Poirier Lake, the western shore of Valiquette Lake, the southern 
shore of Newagama Lake, etc. 'Widespread areas in the vicinity 
of Iiewagama Lake, which rise to elevations up to 25 or 30 feet 
above its level, arc generally underlain by these tenacious and 
almost impalpable clays. The stratification of the clay is much 
accentuated by the regularity with which, upon exposed surfaces, 
reddish and light gray layers alternate, seldom varying more 
than from one-third to one-half of an inch in thickness. In 
many localities, this clay contains numerous calcareous concre-
tions, the majority of which arc discoidal, although many have 
assumed peculiar shapes. 

The development of a rejuvenated drainage system, the 
streams of which are characterized by long stretches of almost 
dead water alternating with occasional rapids and shallow lakes, 
the modification of the lake shores by waves and by the expan-
sion of ice in winter, the development of widespread swamps, 
the clothing of the surface with trees, shrubs and a heavy blanket 
of MOSS constitute the most important events in the most recent 
chapter of the geological history of this as well as that of adjacent 
districts. 

EC( iSOATTC Gl;(1L( )Ci. 

Gold 

Within the metamorphic rocks of a more or less schistose 
character, quartz veins are of very frequent occurrence. In a 
very few instances they assume the form of very large irregular 
bodies or veins, from which smaller veins, in a perfect tangle or 
network, emanate in all directions. :As an example of this type 
of occurrence, a brief description will be given of the most re-
markable display of quartz observed within the area. This oc-
curs on what is known as McCormack's claim, on the northern 
side of the 1Kinojevis River about a third of -  a mile above the 
Cascade rapids. Here a ridge, 330 yards long and extending ap-
proximately east and west, is situated about 450 yards from the 
river. It is chiefly composed of greenish mica-schists traversed 
by large quartz veins. For 65 feet along its crest, near the west-
ern end, a body of quartz, enclosing but little schist, has a maxi-
mum width of 105 feet ; from this mass myriads of reticulating 
stringers extend in all directions. Upon the southern slope and 
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towards the eastern end, an upper quartz vein with a maximum 
width of 4 feet can be traced for 72 yards; a lower vein with a 
maximum width of 18 feet for 78 yards. Roth of these veins 
are striking a„pproxirnately east and west and dipping towards 
the north. (See flute XXVII). When traced eastward they are 
found to merge in an irregular body of quartz. 45 to 50 feet wide. 
The quartz is milky-white in colour, very hungry in appearance, 
and but rarely contains a few specks of pyrite which, upon wea-
thering, impart a local rusty appearance to the quartz. In one 
of the smaller veins, a few needles of black tourmaline and a lit-
tle feldspar graphically intergrown with the quartz forcibly sug-
gest that the occurrence is of pegtnatitic origin. Its character is 
such that it aright well he described as an irregular intrusive body 
of quartz front which an anastomosing series of ouartz dikes, 
large and small, have been injected into the adjacent rocks. An 
assay of many small fragments, which were considered to repre-
sent the most promising material, did not yield a trace of gold. 

Similar occurrences of quartz, though developed on a very 
much smaller scale, were examined on Obalski Mountain, a hill 
about 125 feet high rising abruptly on the south bank of the 
hinojevis River, about six miles below the forks, and also on a 
claim held under the narne of D. I_'eriard, about a mile and a half 
north of the creek joining Keekeek and Nabuskus lakes. An 
assay of typical quartz containing a little pyrite, from the former 
locality, did not give a trace of gold. Five assays from the min-
eral claim mentioned yielded the saute result, although reports 
were widespread that rich gold values had been obtained by 
others. 

In general the quartz veins are better described as stringers 
of very irregular width, trending in a direction parallel to the 
strike. Each stringer seldom has a length of more than a few 
feet, and a width up to three or four inches. Occasionally they 
assume an irregularly lenticular form, attaining a maximum 
width up to slightly more than two feet, tapering to nothing 
within a few yards in either direction. They are often wavy or 
folded in a manner corresponding to the crennlations of the schis-
tose rocks; less frequently they have been pulled out so that they 
appear as a succession of small lenses. The largest veins of blue 



PLATE XXVIII. 

TYPICAL QUARTZ VEINS OF HEMMER DISTRICT, SUMMIT OF HILL 
ON SOUTH SHORE AND NEAR EASTERN ENI) OF I{EEKEEK LAKE. 

PLATE XXIX. 

MOLYBDENITE CRYSTALS, FOM THE PROPERTY OF THE "HEIGHT OF LAND 
MINING CO.", KEWAGAMA RIVER. 

(The crystal marked X is two inches across.) 
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quartz noticed within the area occur about two miles slightly 
south of east from the falls on Blake River ; an assay yielded 
mere traces of gold. 

In the vicinity of Keekeek and Wabuskus lakes, (see Plate 
XXVIII) , stringers of a deep blue or smoky quartz are especially 
abundant in the squeezed conglomerates, graywacke and biotite-
schists. The quartz veins often contain a little calcite, occasion-
ally a few grains of pyrite and very rarely minute specks of cop-
per pyrites. Similar veins occur eastward from the Blake River 
above the falls, and on the northern portion of Iron Mountain 
to the south of Xewagarna Lake. They also occur along a belt 
of irregular width eastward to the Iiinojevis River. Upon some 
of the claims, two to three miles west of Wabuskus Lake, quartz 
veins of this character contain a considerable amount of arseno-
pyrite. 

Two specimens of quartz of the deepest blue colour were exam-
ined in thin section under the microscope. They were found to 
be composed of a mosaic of very large quartz individuals invar-
iably exhibiting strong strain shadows, some of the grains also 
being granulated at their margins. Small cavities containing 
minute bubbles are abundant, and a few small dark needles, 
which may possibly be rutile, were noticed to be present. It 
seems certain that at least the great majority of the quartz veins 
of this district represent the silicious extreme of the pegmatite 
.dikes which were intruded during the time when the lower por-
tions of the batholiths of granite were cooling. 

Unfortunately it would be inexpedient to fill pages with de-
tailed descriptions of individual claims staked for gold in the 

-vicinity of Keekeek and Wabuskus lakes. Suffice it to say that 
nearly all of the claims were examined, especial attention na-
turally being devoted to those which were reported to be of pro-
mise. 

As disappointing as it may seem, not a speck of native gold 
was noticed in the very large number of quartz veins, stringers 
:and lenses which were examined. It is certain that not a single 
claim, at the present time staked for gold within the area dis 
cussed in this report, is worthy of the serious attention of mining 
interests. Of all samples collected, including those from the 
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most "promising' prospects, the best assays show the presence 
of only x;1.20 per ton in gold and a trace of silver. The whole 
area has not been prospected, and there remains the possibility 
that native gold may yet he found within some of the ntnititnd-
mous onartz veins of the region. 

llf olybden.itc and B'isrnoticinit.e— 

Iu 1901, Mr. J. F. E. Johnston of the Geological Survey of 
Canada, reported the presence of molybdenite and hismuthinite 
in quartz veins exposed on the shore of Indian peninsula in 
liewagatna Lake. Presumably from his description, the dis-
covery was made at Nose Point on the eastern side of the penin-
sula, upon what is now known as the Hervey claim. He writes 
as follows:—......there is a very quartzose altered granite inter-
sected by lutinerons veins of white translucent onartz of varions 
sizes. Of this quartz several specimens were broken off at ran-
dom from the top. One of these, carrying considerable iron 
pyrites, was assayed tinder Dr. Hoffman's direction and gave 
0.117 of an ounce of gold to the ton of 2.000 lbs. Others quite 
close carried molybdenite and bismuthinite." 

Since 1901, these two minerals have been found to be of fre-
quent and widespread occurrence in the projected township of 
Preisstc. Their distribution is coincident with those areas 
which are occupied by intrusions of a biotite-muscovite granite, 
and the dikes or veins which intersect the schist s in the imme-
diate vicinity of the contacts of these intrusions. 

The occurrence of -these minerals is further restricted to peg-
ntatitic and aplitic facies of the granite, and more especially to 
quartz veins which, in large numbers and frequently of large 
size, traverse the granite. 

In some places near their contacts, these intrusions of granite 
have developed types of granite and diorite with which deposits 
of these minerals are not associated. The typical granite with 
which they occur is usually light grey or white in colour, occa-
sionally assuming a slightly reddish hue. In the hand specimens. 
much quartz, feldspar, biotite and muscovite are discernible, 
either one of the micas sometimes occurring to the exclusion of 
the other. Two varieties of feldspar can occasionally be dis-- 
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tinguished. Small red garnets, seldom larger than the head of a 
pin, are more or less abundantly scattered among the other con-
stituents. In some cases, the normal granite passes gradually 
into coarse-grained pegmatite on the one hand and fine-grained' 
aplite on the other. In rare cases, in the neighbourhood of its 
contacts, the granite displays a faint gneissoid structure, or a 
tendency towards a porphyritic structure in which the pheno-
c rysts are feldspar. 

When the typical granite is examined under the microscope, 
the predominant feldspar is found to be plagioclase, while some 
orthoclase and rnicrocline are also present. By using Wright'.; 
method for the determination of feldspars, the plagioclase was 
found to be oligoclase. Both the feldspars and the quartz ex-
hibit distinct evidences of the pressure to which the rock has-
been subjected ; the grains of these minerals are frequently tra--
versed by cracks, granulated about their margins and quite uni-
versally display strain shadows. Sometimes the twinning 
lamellae of the oligoclase are bent, thus accentuating the undu-
latory extinction. In many of the thin sections examined, the-
quartz is micrographically intergrown with the feldspars. Num-
erous long and slender crystals of apatite, frequently broken, are 
present. Small garnets, a few irregular grains of epidote, min-
ute particles of magnetite and some tiny zircon crystals are so,  
irregularly scattered through the rock that they are present in 
some sections and not in others. 

Granite of this description occupies an area to the east of the 
hewagama River, extending eastward beyond the boundary cf 
the district here described ; the middle portion of Indian pen-
insula in hewagama Lake ; portions of some of the islands in. 
East Rewagama Lake ; and the major part of :Portage peninsula 

-on the east side of this lake, extending eastward for an undeter-
mined distance beneath an area heavily covered by clay. 

The numerous quartz veins which traverse the areas underlain-
by these granites and the schists in contact with them are really 
pegmatite dikes. Except at the contacts, where they usually 
trend in a direction corresponding to the strike of the schists-
which enwrap the batholiths, the strike of the veins seldom var-
ies more than from E.-W. •to N. 50° W., their dip usually being 
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either vertical or steeply toward the northeast. On Indian pen-
insula such veins or dikes are so numerous that they are absent 
from relatively small areas of the exposed granite. They range 
from a fraction of au inch to 15 feet in width. Some of the 
larger veins are remarkably continuous. One vein toward the 
western portion of Indian peninsula, varying from 8 to 15 feet in 
width, was traced for 150 yards, and at either end, where it 
passed under bracken, showed no signs of coming to a sudden 
termination. 	It is, however, certain that those veins, which 
arc thought to be very important, are not even approximately 
as continuous as sonic interested persons proclaim. 

Often these veins are entirely composed of quartz, more or 
less translucent and usually so tinted as to properly be called 
"rose-quartz". They are occasionally bordered by a selvage of 
muscovite, from a mere film to ten inches in thickness, in which 
small flakes of mica are arranged either parallel or perpendicular 
to the walls of the veins. Flakes of the mica are often scattered 
irregularly through or gathered together in compact aggrega-
tions, several inches across, within the quartz. On the minerai 
claim on Indian peninsula held by R. O. Sweezy, in a large vein 
or dike at the contact between the granite and the schist, biotite 
partially takes the place of the muscovite. Sometimes a little 
feldspar is present in these veins, generally being closely asso-
ciated with the mica. Though usually possessing sharply de-
fined walls, these veins in a few instances were noticed to pass 
into pegmatite containing much muscovite and feldspar. Es-
pecially pegnratitic are the margins of the granite intrusions near 
their contacts with the schists along the west side of the l ewa-
gama River and along the northwestern portion of the boundary 
of the granite on Indian peninsula. In the latter locality, at a 
point on B. O. Sweezy's claim, near the forge, a small body of 
pegmatite contains crystals of muscovite up to two inches across ; 
farther east on S. G. Smith's claim, near Butler's post No. 4, a 
body of pegmatite is exposed in which crystals of feldspar, four 
or five inches in length, are of frequent occurrence. 

In addition to the minerals mentioned, the quartz veins fre-
quently contain molybdenite, bismuthinite, chlorite, fluorite and 
pyrite. Upon the property owned by the Height of Land Alin- 
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ing Company, on the west bank of the Kewagama River, beryl, 
chalcopyrite, native bismuth, zinc blende and phenacite were 
noticed to be present in small quantities. All of these minerals 
are very irregularly distributed within the veins. The pyrite oc-
curs in irregular granular aggregates, or, more frequently, in the 
form of cubes, which attain a maximum size of about two inches 
across. The fluorite is of a very deep purple hue, appearing as 
widely separated grains, or as a film on slicken-sided surfaces. 
Upon the property mentioned, beautiful hexagonal crystals of 
beryl, up to three or four inches across, are found in nests, tight-
ly packed about by a mass of flaky muscovite containing a little 
feldspar. 

Since the pegmatites and quartz veins were injected , they 
have been subjected to strong pressure. Slicken-sided surfaces 
are of common occurrence within the veins ; often crystals of, 
molybdenite have been smeared out upon the surface of these 
planes of movement. The quartz itself has been so sheared that 
it often breaks most readily in a definite direction, thus display-
ing an appearance which closely simulates cleavage. Crystals 
of beryl are frequently found which are slightly bent or much 
broken. 

Of the two minerals, molybdenite and bismuthinite, the form-
er is by far the most abundant. Comparatively few of the 
quartz veins contain bismuthinite, which occasionally appears in 
the form of narrow blade-like crystals, the largest of those no-
ticed being eleven inches in length, about half an inch wide and 
very thin. The bismuthinite tends to occur along fracture 
planes within the veins, often along minute cracks within the 
pyrite, and was noticed to include minute crystals of molybden-
ite. These facts, in conjunction with a pseudomorph of bi-
smuthinite after molybdenite, which in 1007 was collected by 
Mr. J. A. Dresser from the property of the Height of Land Min-
ing Company, and presented to the Peter Redpath Museum of 
McGill University, suggest that the deposition of bismuthinite 
was due to exhalations or solutions emitted during the closing 
stages of the pnetunatolytic processes to which these deposits owe 
their origin. 

The molybdenite occurs in the form of hexagonal crystals or 
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irregular flakes, which are either irregularly disseminated 
- through the quartz, or, as is most frequently the case, intimately 
associated with the mica. Upon the property of the Height of 
Land Mining Company, the crystals are often from one to two 
inches in diameter, and sometimes about an inch thick : else-
where the crystals are rarely an inch across, and usually very 
much smaller. The molybdenite not only is found in the quartz 
veins, but also as rosette-shaped crystals and flakes in aplite, 
as at S. G. Smith's discovery post and at Nose Point on Indian 
,peninsula ; likewise its presence was noticed in the more coarsely 
crystallized facies of the granite. The surfaces of the veins and 
of the adjoining granite are occasionally of a yellowish colour 

-because of the formation of the oxide of molybdenum, called 
molybdite ; but in several instances flakes or crystals of the 
molybdenite were noticed standing out in relief upon the wea-

-thered surface of the veins, and not a trace of molybdite in their 
vicinity_ 

The deposits of molybdenite and bismuthinite are very erratic 
in character, occurring, as they do, in "pockets" or "streaks" 

- within the quartz veins. In general, crystals and flakes of 
-molybdenite are very irregularly disseminated throughout a cer-
tain portion of a vein, a higher percentage of molybdenite being 
present in the more micaceous parts. Occasionally the quartz 
is quite barren, while the aggregations and selvages of mica are 
very rich in molybdenite. In following these veins, large and 

:small, many are found to be barren. In many instances a single 
flake or a group of small crystals may be found, but a search for 
a repetition of their occurrence will be fruitless. 

On the other hand, on the property of the Height of Land 
Mining, Company, Itewagama 1liver, where the most spectacular 
pockets of ore as yet known within the area have been found, 
five hundred pounds of remarkably pure molybdenite are said to 
have been removed from a single pocket of comparatively large 
-size. The molybdenite crystals were liberated from the enclos-
ing mica and quartz by breaking the ore with a hammer. 

So very irregular are the deposits that, except by mere acident, 
-analyses of individual samples taken from any of the veins will 
;give a misleading conception of the ore content. In determining 
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the amount of molybdenite present, it is essential to take into 
account the amount of deadwork which will have to be performed 
to recover the irregularly distributed ore. This can only be done 
by persistently working one of the best mineralized veins, and 
after systematically sampling the hand-picked ore, calculate the 
percentage in terms of the amount of rock handled. With the 
exception of the O'Brien claim, where a small trench has been 
made, work done upon the claims of Indian peninsula consisted 
of stripping and the discharging of blasts in the surface of a large 
number of the quartz veins. Two weeks before our departure 
from Kewagama Lake, a group of men arrived and began work 
upon two of the promising veins on R. O. Sweezy's claim. Upon 
one of these veins they sank a small shaft which then was about 
eight feet deep and showed that the vein in question to that 
depth holds about one per cent. of molybdenite. A very con-
siderable quantity of high grade ore can be assembled from the-
known occurrences of molybdenite on Indian peninsula ; but it is 
certain that the persistent working of an individual vein, depend 
ent for its success upon the frequency with which rich streaks 
and pockets may be encountered, will be very disappointing to 
those placing confidence in the rumours and some of the reports 
emanating from this district. 

In his excellent report on the `Molybdenum Ores of Canada," 
Dr. T. L. Walker, of the University of Toronto, makes the 
statement that "the preparation of the crude ore for the market 
is one of the most difficult problems in ore dressing." With re-
ference to the ore from the property of the Height of Land Min-
ing Company, he makes the following statement :—` `The pre-
sence of so much bismuth in the ore offers a new problem, since 
up to the present there is no market for molybdenum ores carry-
ing more than a trace of this metal. Some method of separating 
these two valuable constituents will be necessary before the ore 
can find a ready market." 

To be marketable, the ores of molybdenite must be so concen-
trated as to contain 90% of this mineral. Concentrates carrying 
90 to 95 per cent. of molybdenite, free from copper, arsenic and 
tungsten, are now worth 30 cents per pound ; those containing 
over 98 per cent. bring 35 to 38 cents, according to the character 
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of the impurities. Possibly a means of separation of the bi-
smuthinite and molybdenite has been devised, since the Primos 
Chemical Co., of Primos, Pa., have informed the writer that 
"the bismuthinite would detract from the value of the ore as far 
as the price schedule goes, if it brings the same below 90%" ; 
that "nothing is paid for the bismuthinite unless it runs into 
considerable percentage, when its price would depend upon the 
total composition of the ore." 

The world's consumption of concentrates carrying over 90%  
molybdenite probably does not exceed more than 100 tons per 
year. The low production and the high price have been largely 
due to the fact that there has ever been more or less uncertainty 
as to the quantity of ore available. 

The following more detailed descriptions of some of the 
molybdenite deposits will serve to illustrate more fully the char-
acter of these deposits : 

The H eight of Land Mining Company, Keuuagarma River— 

in descending the Eew-agama River two rapids are encoun-
tered, situated a mile and a half and two miles and a quarter, 
respectively, from its outlet from the large lake bearing the same 
name. In the vicinity of the first rapids, hornblende schists, in-
tersected by numerous quartz stringers, cross the river striking 
N. 15° W., with steep dips toward the south. About 600 yards 
above the second rapids, biotite-schists appear from beneath the 
heavy blanket of stratified clays on the west side of the river, 
extending as a succession of outcrops for a distance of about a 
mile and a half. These schists, dipping very steeply toward the 
west, are traversed by dikes of granite and pegmatite and large 
quartz veins of pegmatitic origin, which trend in a general 
north-northeasterly direction, corresponding to the strike of the 
schists. 

The reason for this rather sudden change in the strike of the 
schists at these two localities is to be found in the presence of a 
batholith of granite on the east side of the river, the presence of 
which is to-day effectually concealed from the river by wooded 
slopes. About this batholith the schists are wrapping, and from 
it and its extension far beneath the schists, the dikes upon the 
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west side of the river have emanated. For a considerable dis-
tance the river follows very closely the western periphery of this 
batholith, with low clay lands to the west and hilly slopes to the 
east. For about 400 yards above the lower rapid, the outcrops 
of the biotite schists and of the dikes which intersect them are 
quite continuous along the west bank of the river, rising in 
places twenty to thirty feet above the river. 

It is here that the molybdenitc and bisrnuthinite deposits now 
owned by the Ill eight of Land Mining Co., were staked by Mr. 
C. S. Richmond on August 20th, 100G. In the month of June 
in the same year, Mr. J. Obalski, then the Superintendent of 
Mines in Quebec, noticed a "little quartz and molybdenite in an 
outcrop of gneiss of Laurentian character in this locality." 

Upon this property the individual dikes of granite and pegma-
tite are very irregular in width, as well as in linear extension. 
In so far as present outcrops are concerned, they occur along a 
zone which varies up to about ninety feet wide along the margin 
of the river. Toward the northern end of the property at least 
three dikes, with variable widths up to fifteen feet, arc disting-
uishable. The dikes of granite, which occasionally show gneiss-
oid or porphyritic tendencies, are intersected by those of peg-
matite rich in feldspar, while both are traversed by the dikes or 
veins of quartz containing more or less muscovite. On the other 
hand, in certain instances, the granite was noticed to pass very 
gradually into pegrnatitic and aplitic facies. 

- Especially at the southern end of the succession of outcrops, 
where a shaft has been sunk, the granite and pegmatite are s, )  
in predominance over the schist that they may be considered as 
the true marginal portion of the batholith, which includes irregu-
lar bands of the intruded schists. At this point a large quartz 
vein, fifteen feet wide, rises from the river, intersecting the gran-
ite and dipping at an angle of 58° toward the east. At the time 
when our examination wa s made only the granite foot-wall and 
a portion of the vein were visible. In contact with the granite 
this vein or dike is bordered by an irregular selvage of muscovite, 
from a mere film up to several inches in thickness, which con-
tains large crystals of molyhdenite. A few crystals of this min-
eral are likewise scattered through the quartz near the foot-wall, 
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but toward the middle of the vein and its hanging-wall, bismuth-
mite, together with a very little molybdcnite, is irregularly scat-
tered. The foot-wall of this quartz dike is 35 feet, S. 60° E. 
from the collar of the shaft. 

The shaft has a depth of seventy-four feet, and at this depth 
two drifts have been driven in opposite directions, one extending 
S. 60° E. for 60 feet, the other N. 60° W. for 27 feet. Being 
very nearly at right angles to the general strike of the schists, 
these drifts afford a section from the contact of the batllolith in-
ward. The farce of the western drift is biotite-schist and, ~n 
succession towards the shaft, the following rocks are displayed :-- 

(1) granite. which is slightly pegnrartitic, 7.5 ft. ; 
(`?) hiotite-schist, 1.5 ft. ; 
(3) a pegmatite dike carrying a few flakes of urolybdenite and 

a little bisnnnthinite, 2.5 ft. ; 
(1) normal granite intersected by a vein of quartz. 7 in. wide 

at the roof and tapering to nothing 3 ft. below, 12.5 ft. 
At this depth the shaft is in :— 
(5) granite of variable grain, an aplitc streak with banded 

appearance, due to the development of extremely minute red 
garnets along certain planes being a prominent feature. 

Continuing front the shaft, the eastward drift displays :— 
(6) normal granite, 3.5 ft. ; 
(7) a pegmatite dike, containing quartz, feldspar, muscovite, 

a little bisnmthinite, occasional crystals of molybdcnite up to 11/2 
in. across and a few crystals of beryl, 3 ft. ; 

(8) biotite-schist, 16 ft. ; 
(9) quartz vein containing muscovite, a little bismuthinitc, a 

few flakes of molybdcnite and some crystals of beryl, 17 ft. ; 

(10) the retraining portion of this drift being in solid granite 
which, near the face, is traversed by 

(11) a quartzose pegmatite dike, 8 in. wide. Tins narrow 
dike (11) is dipping steeply toward the southeast, while all of 
the other dikes, veins and bodies of schist arc dipping at high 
angles toward the northwest. The walls of the shaft are par-
tially timbered, and geological relations are further obscured by 
wash from the surface ; but, in general, it has been sunk through 
granite intersected by two or three pegmatite dikes carrying some 
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crystals of molybdenite. The narrow vein of quartz in (4) was 
much wider where encountered in the shaft and carried a very 
considerable quantity of rich ore. Mr. J. Obalski, (1) who 
visited this property in September, 1907,   when the shaft was 35 
ft. deep, reports that "the shaft first cut through a vein of peg-
matite six feet thick and afterwards another at the bottom." 
The shaft has served to demonstrate that these deposits are as 

irregular at depth as at the surface. 
Toward the northern end of the property a shaft, eight feet 

deep, has been sunk in a quartzose pegmatite. The shaft was 
full of water, but from an examination of the dump it was found 
that the quartz contained more chalcopyrite than was noticed in 
any other occurrence within the area. The quartz is often 
drusy, the cavities being partially filled by minute crystals of 
quartz that have grown inward from all sides. Crystals of 
molybdenite, abundant flakes of muscovite, grains of chalcopyrite 
and fluorite are irregularly disseminated through the quartz. A 
few yards southward, presumably in the same dike as that which 
the shaft penetrates, a rich pocket of ore was found from which 
500 lbs. of large crystals of molybdenite are said to have been 
taken. Forty or fifty yards farther south, at a point where the 
micaceous selvage on •the side of a dike was exceptionally thick, 
Mr. C. S. Pichmond opened another Pocket during the past 
summer in which crystals of molybdenite, up to 2 inches across, 
as well aS. large hexagonal crystals of beryl proved to be abun-
dant. Small aggregations of chlorite are occasionally found ;n 
the quartz, within some of which minute transparent, colourless 
crystals of a very hard mineral were observed. Mr. R. P. D. 
Graham, Assistant Professor in Mineralogy at McGill Univer-
sity, has determined this mineral to he phenacite, a rhombohed-
ral silicate of berylium. If crystals of sufficient size are found, 
they will he of value as gems. Special interest is attached to this 
occurrence, since it is the first time that the presence of this 
mineral has been recognized in Canada. 

MoLaren'.s Claim, Kewagama River— 

North of the property of the Height of Land Mining Co., on 

(1) Mining operations:in the Province of Quebec, 1907. 
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the west side of the river, David McLaren and his brother have. 
made two deer) trenches to bed rock in the heavy covering of 
stratified clays. They have encountered two parallel dikes of 
granite, slightly pegnratitie in character, cutting the biotite-
schists and intersected by small quartz veins carrying a very few 
flakes of molybdenite. The dikes of granite are striking north-
northeast and dipping steeply toward the west. 

S"niall'c Claim, Kee ragnnra Hirer— 

'l'his claim is reached by a trail which begins on the east side 
of the river at a point 500 yards above the southern shaft on the 
property of the Height Of Laud Mining Co. After following the 
trail in a southeasterly direction for half a mile, a point is reached 
where sonic stripping has been done and a few blasts discharged 
in the surface of quartz veins. A shallow trench, 20 ft. long, 
exposes a quartz vein, S feet wide, striking N. 30° \V. Seventy 
yards to the southeast another quartz vein, about 2 feet wide and 
striking N. 00° \V., has been exposed for 15 feet, being cut off 
by a large dike of newer diabase which is 320 feet wide. Both 
veins intersect schists -in the immediate vicinity of the contact 
with the hatholith of granite. In these, as well as in other veins 
yet discovered on this side of the river, very little naolybdenite is 
present. 

On Indian peninsula five claims, comprising an area of 720 
acres, are held by the St. ibanrice Syndicate, while six others, 
with a total area of 050 acres, have been staked by the Penin-
sular Mining Syndicate. Brief descriptions of those belonging 
to the St. :Abinrice Syndicate will now be given. 

The O'Brien Claim, Indian. Peninsula— 

This claim is located on the southeastern side of the peninsula, 
its position being marked by a very prominent outcrop of granite 
which rises abruptly for about fiften feet above the water of the 
lake. Roughly parallel with the shore and on top of the outcrop, 
a trench, four feet wide, five to seven feet deep and twenty-five 
feet long, has been driven in the solid rock, exposing four quartz 
veins or dikes, striking N. 55° W. and dipping 35° to 45° towards 
the northeast and intersecting muscovite-granite with pegmatitie 
tendencies. The most southerly of these veins is three inches 
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wide, while the remaining three average about one foot and a 
half in width. Northeast of the trench, another quartz vein 
three feet in width traverses the outcrop with the same dip and 
strike. A few yards southward along the shore two other similar 
quartz veins, the largest of which has a maximum width of a 
little over three feet, traverse more lowly outcrops of the granite. 
All of these veins are composed of massive rose-quartz containing 
varying amounts of disseminated molybdenite and muscovite, 
together with a little feldspar, bismuthinite, pyrite and fluorite. 
Too often, however, quartz is present to the exclusion of the 
other minerals mentioned. 

The mica occurs on either side of the veins as almost contin-
nous selvages, or as clotted niasses within the quartz, one ,f 
which noted was eight inches in length and five inches across. 
A little fluorite of very deep purple colour occurs in the form of 
minute, widely disseminated grains, in one case being observed 
to form a thin film upon a slickensided surface. 

Brilliant little crystals of molybdenite, usually about one-third 
of an inch across, are very irregularly distributed not only in the 
quartz veins, but likewise in the adjacent granite, especially if 
the latter becomes fine-grained and aplitic in character. Alolyb-
denite was noticed within such granite at a maximum distance 
of about two feet from the wall of a quartz vein. So irregularly 
scattered arc the flakes of molybdenite that in the course of 
working at the face of one of these veins, at one time scarcely a 
particle of this mineral may be seen, while continued work may 
reveal irregular areas, usually characterized by the presence of 
considerable mica, in which the crystals of molybdenite are fairly 
abundant. 

About two hundred yards northwards along the shore is the 
remnant of a small forge, inland from which a trail extends to 
three other quartz veins with maximum widths of 3, 5 and 10 
feet, striking N. 750-80e W. and dipping steeply toward the 
north. For the most part, these large veins are composed of 
massive barren quartz ; molybdenite occurs as widely separated 
flakes or associated with aggregations of muscovite flakes from 
which remarkable samples may be collected. Bismuthinite is 
more abundant in these veins than in any of the others examined 
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on the peninsula. Its distribution has been determined by frac-
ture planes within the quartz, along which blade-like crystals cf 
bismuthinite have developed. Within the cubes and irregular 
grains of pyrite, the mineral seems to be included, but upon 
closer examination is found to be developed along cracks which 
traverse this brittle mineral. Near the margins of the largest 
vein the molybdenite content is quite high. 

The Iierrey Claim 

Upon the extremity and on the northern side of Nose Point, on 
the eastern side of Indian peninsula, exposures of granite are 
traversed by several quartz veins. Of irregular width and send-
ing forth branches and small stringers, the major veins have a 
general strike N. (loo \V., dipping steeply toward the northeast. 
A few blasts have been discharged in the surfaces of seven veins, 
the largest of which is I feet in width. Within these veins rose-
quartz is the predominant mineral, together with muscovite, 
very irregularly dissenrinated flakes or small crystals of molyb-
denite, large cubes of pyrite up to two inches across, a little bi-
smuthinite, fluorite and more feldspar than is usually present. 
Large empty cubical cavities, of frequent occurrence ill the sur-
faces of the quartz, represent the spaces formerly occupied by 
pyrite. Small irregular drupes within the quartz are lined with 
minute crystals of quartz and nrolybdenite. Adjacent to these 
veins or dikes, the granite is often either negmatitic or aplitic, 
both facies containing extremely variable amounts of molvbden-
ite." The surfaces of the dikes and of the adjacent granite are 
partially stained red or yello', because of the oxidation of the 
pyrite and molybdenite. 

The Sureezy, Doucet and fIue.sfis Clairras 

These claims are situated on the northern slopes of Burnt 
Mountain, on the western side of the peninsula, where a wide-
spread area of exposed granite is traversed by a remarkable dis-
play of these mra.rtz veins. From a few inches to 12 feet in 
width, these veins strike in a general northwesterly direction and 
dip toward the northeast. The contact between the granite and 
schists crosses the northeastern corner of the Sweezy claim, and 
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thence in an irregular curve, convex toward the north, across the 
Iluestis claim. 

The strike of the enwrapping schists varies with the contour 
of the hatholith, while their dip is generally more than 40° to-
ward the northeast or north. in the immediate vicinity of the 
contact, the schists are intruded by apophyses of pegmatite, 
aplite and quartz veins. Some of these veins were noticed to 
contain as much molybdenite as is exhibited in the greater num-
ber of those veins, farther up the hill, to which some attention 
has been devoted. 

The vast majority of the veins displayed upon these claims are 
barren; sonic contain a few flakes, others rich streaks and poc-
kets of molybdenite and occasionally a little bismuthinite. In 
the surface of a large number of veins a few blasts have been 
discharged, which, in general, reveal no characteristics different 
from those which may be gathered from tracing the veins along 
their strike. In following them, molybdenite may suddenly ap-
pear as irregularly disseminated flakes, being more abundant 
where mica is present. Those veins within one hundred yards 
from the contact with the schists are usually better mineralized 
than those farther removed. The veins on top of the mountain 
seldom contain these minerals. Of the deposits here known at 
the present time, the best are upon the Sweezy claim. 

A few yards from the eastern boundary of this claim, at a 
point about 3:)0 yards north of S. G-. Smith's post No. 4, an out-
crop of schists, striking N. (54° NA'. and dipping 40° toward the 
northeast, is situated ten yards from the margin of the exposed 
granite. The intervening space, within which the contact lies, 
is covered with soil and bracken, with the exception of an out-
crop of almost massive pyrite with a little quartz that occupies a 
space about three feet square. This outcrop seems to be a por-
tion of a body or vein of quartz which is so impregnated with 
pyrite that thw latter mineral is in predominance. Much of the' 
pyrite has crystallized in the form of minute octahedrons. The 
quartz is often cellular or drusv, containing, in addition to the 
pyrite, extremely minute crystals of molybdenite and a little 
fluorite. An assay of a comprehensive sample, including some 
of the drusy quartz as well as fragments of the solid pyrite, 
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showed the presence of Sl.20 per ton in gold and a trace of silver. 
The exposure of granite is faced by quartz carrying much mus-
covite and small amounts of feldspar, pyrite and molybdenite. 

About a hundred yards westward along the contact near the 
hlack;nrith's forge, the margin of the granite is faced for a dis-
tance of 7a feet by an irregular body of quartz. the true width 
of which was obscured at the foot of the exposure where it passes 
beneath the growth of moss and shrubs. Thick matted aggre-
gates of biotite flakes within the quartz contain mulch molybden-
ite, some feldspar and small crystals of pyrite. To a minor de-
gree, all of these minerals are likewise disseminated through the 
quartz. 

(1f the other veins upon these claims, the most promising 
seemed to be the one on the Sweezv clairn, near its northern 
boundary, where a group of men were engaged in sinking a shaft 
during the latter part of August and the beginning of September. 
The vein of quartz was about four feet wide, but the values in 
molybdenite were more or less concentrated along a zone ranging 
up to eight inches wide. 

The Peniozular ill ioiirq Syndicate-- 

Three claims, comprising 300 acres, are situated to the north 
and west of O'llrien's claim. As far as could be learned, the 
most work has been done near the eastern boundary of Mcllou-
gall's claim of 100 acres, where stripping has exposed a large 
number of ouartz veins, in the surface of a few of which blasts 
have been discharged. In order to express how numerous these 
pegmatitic quartz veins become in certain localities, a zone, 90 
feet wide, was here selected, in which l9 parallel quartz veins, 
striking slightly north of west traversing the granite, were 
counted. (1f these veins, eleven are less than 3 inches in width, 
while the largest has a maximum of 1S inches. These veins 
may usually be traced for several yards when they taper out, 
others then frequently appearing within the zone. Muscovite is 
of common occurrence within the quartz. In a few places some 
of the veins contain a few flakes of molybdenite. A dike of the 
newer diabase or gabbro, up to more than 400 feet in width, 
crosses this claim. 
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Three other claims, belonging to this syndicate, occupy a more 
central portion of Indian peninsula to the east and south of the 
Sweezy claim. Upon S. Cl. Smith's claim, across which the 
contact between the granite and the schists passes, five localities 
were visited where quartz veins, carrying small amounts of 
molybdenite, are exposed. At his discovery post a body of ap-
lite, presumably a minor intrusive body, is traversed by small 
quartz veins bearing molybdenitc. The aphte, composed almost 
entirely of oligoclase, a little quartz and numerous minute red 
garnets, contains much molybdenite in the form of primary ros-
ette-shaped crystals up to half an inch across. Near the south-
ern boundary of this claim, in the vicinity of Butler's post No. 4, 
a body of pegmatite is the roost coarsely crystallized of any no-
ticed within the area. Crystals of feldspar are frequently five or 
six inches in length and associated with abundant quartz, flaky 
muscovite, a little fluorite and molybdenite. Because of its posi-
tion with reference to the contact of the batholith, it is possible 
that other discoveries may he made upon this claim which will 
he more important than those now known. Quartz veins, locally 
bearing a little molybdenite, were noticed upon the other claims. 

Eastern Shore of Vast 1 ewagania. Lake-- 

At a point upon this shore, opposite to Nose. Point on Indian 
peninsula, a quartz vein, 0 inches wide, contains a little molyb-
denite and bismuthinite. 

Galena and Zinc Mende-- 

About two-thirds of a mile northward from Poirier Lake, a 
rocky ridge, which in part is devoid of trees, rises to an altitude 
of approximately one hundred feet. The ridge extends nearly 
east and west corresponding to the strike, S. 80° E., of the highly 
schistose rocks of which it is composed. The schists are tra-
versed by a series of veins or stringers of quartz, frequently con-
taining a little calcite and epidote, and occasionally bearing small 
amounts of galena, zinc blende, pyrite and a few specks of copper 
pyrites. Although these veins may seem to recur at widely sep-
arated intervals along a definite line, they can seldom he traced 
for more than a few feet before they become very narrow and 
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finally disappear. They display a maximum width of four feet, 
but can be traced for only a few yards before they terminate. 

A group of mineral claims are situated here, having for their 
chief centre of attraction a vein, four feet wide, containing a con-
siderable percentage of galena, zinc-Mende and pyrite, with an 
occasional particle of copper pyrites in a gangue of calcite and 
quartz. At the time of our visit, Mr. George Richmond, who 
made the discovery, was engaged with a few men in sinking a 
shaft, which had reached a depth of ten feet. A few feet west-
ward from the shaft, the vein pinches out, but stringers of barren 
c,i artz occasionally occur in line with its projection ; several hum. 
Bred feet westward one of these quartz veins, about eighteen 
inches wide, contains a little galena and zinc-blende. For a few 
yards eastward from the shaft, the bed-rock is covered, but upon 
reappearing at the surface there is no evidence of the presence of 
the vein. 

Striking S. SO° E. and dipping .87° toward the south, this vein 
is situated between a small dike of tine-grained diorite on the 
north and actinolite schist on the south. Although in part dis-
tributed through the gangue of calcite and quartz, the galena, 
zinc-blende and pyrite occur chiefly along or adjacent to fractures 
in the gangue. (See Plate XXX). 01' the economic minerals 
present, galena is the most abundant, zinc-blende tends to occur 
near the walls of the vein, and the pyrite, which is present in 
very subordinate amount, is crystallized in beautiful, small pyri-
tohedrons. At the bottoms of the shaft the vein was seven incites 
narrower, pyrite was becoming slightly more abundant, and 
dike of a(dite, three to four inches wide, intersected the south-
ern margin of the vein. In thin section under the microscope 
this aplite is found to be almost entirely composed of microcrvs-
tallino quartz with enidote of bright yellowish-green colour, 
which apparently has been derived from the alteration of a small 
amount of feldspar. So analogous is this white to similar dikes, 
which are associated with and genetically related to the "newer 
diabase" in other districts that it lends emphasis to a belief that 
the vein owes its origin to the intrusions of-quartz-diabase in the 
district. 

1 was informed that after our departure from the district, the 



PLATE XXX. 

VEIN BEARING GALENA AND ZINC-BLENDE. 
Two-thirds of a mile north of Poirier lake. 

PLATE XXXI. 

TYPICAL IRON FORMATION (Steelé s claim, south of Newagama lake). 
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shaft was sunk to a depth of 40 feet, where there was about 
eight inches of vein matter in the form of stringers "running in 
all directions." 

The body of ore is by no means large enough to even suggest 
the possibility of its, being developed into a mine for lead and 
zinc. An assay of an excellent sample taken from the shaft at a 
depth of eight feet, containing small galena, zinc-blende and 
pyrite, shows the presence of 47 cents per ton in silver and not a 
trace of gold. 

Say (7— 
The presence of large dikes and small stocks of quartz-diabase, 

displaying the same petrographical variations as the diabase of 
Cobalt, (4owganda, etc., suggests the possibility of the discovery 
of silver. From a careful examination of many of these dikes, 
the writer does not believe that silver will be found within this 
area. Certain geological features within the area suggest the 
possibility that these dikes and small stocks formerly may have 
fed a more or less mineralized superstructure of sheets and lacco-
liths which, by prolonged denudation, have been removed. 17 
these large dikes continue, as they certainly seem to do, into ad-
jacent portions, encouragement is given that silver may vet be 
discovered in some locality where such a superstructure may 
have been preserved. 

Copper— 
Small particles of copper pyrites occur occasionally in a few 

of the quartz veins and, locally, within the schists of the district. 
They were frequently noticed in the vicinity of the contacts of 
the dikes of newer diabase. On the southern side of an islet ly-
ing close to the west side of Talc Island in East Ke.wagarna 
Lake, hornblende diorite is intersected by a few gash veins car-
rying a little copper pyrites in a gangue of quartz, calcite and 
epidote. A few blasts have been discharged in the face of the 
exposures. The occurrence is not of economic importance. 

Pyrite and Pyrrli.otite— 
Pyrite is widely disseminated through some of the metamor-

phic Keewatin rocks, and occasionally a few particles and crys-
tals of this mineral occur in sonic of the multitudinous quartz 
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veins of the district. Mention has already been made of the 
large cubes of write which are associated with the molybdenite 
deposits, and also of the body of pyrite of undetermined extent 
which is situated at the contact between granite and Keewatin 
schists near the eastern boundary of R. O. Sweezv's claim on 
Indian peninsula. An assay of a sample of pyrite from the latter 
locality shows the presence of ti l.2O per ton in gold and a trace 
of silver. t)n the eastern shore of East Kewagania Lake, in the 
vicinity of a small bride, approximately southeast from Nose 
Point on Indian peninsula, boulders of pyrite associated with a 
small amount of quartz are strewn along the shore for about one 
hundred yards. These boulders, some of which weigh several 
hundred pounds, have presumably been carried to their present 
position by glacial ice, from a deposit which probably lies be-
neath the waters of the lake. An assay of sample shows the pre-
sence of h).ln per ton in gold. 

Near the summit of the ridge, on the south side of the Kino-
jevis River, just below the Cascade rapids, a zone of altered rhvo-
lites is irregularly impregnated with pyrite to a maximum width 
'of twenty feet. The rhvolites seem to have been more or less 
arnygdaloidal, and in the originally more porous portions of the 
rock th,, pyrite occurs both in the form of small concretions and 
irregularly disseminated grains. 

At the Cyclone rapids. pyrite is irregularly distributed along 
narrow bands on both sides of the river in somewhat similar 
rocks, which have been metamorphosed to slates and schists. 
Small uuartz veins, cutting the slates on the east side of the 
river, as well as the slates themselves, carry a considerable 
amount of pyrite. An assay of a sample from some of the quartz 
vcinlets did not give a trace of gold. On the sanie side of the 
river, just above the small rapids commonly known as the Shirt 
'fail Rapid, which is situated a short distance above the Cyclone, 
two veinlets of pyrite were found about twenty yards from the 
river. An assay of a sample taken froni one of these small veins, 
the largest of which was ? inches wide, resulted in disclosing the 
presence of ;1 .21) per ton in gold. 

I- pon the margin of a very small islet in the Kinojevis river, at 
a point about three miles above O'Sullivan's line, a massive, fine--
grained, light greyish-green rock. presumably a porphyrite, is im- 
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pregnated for a width of about 12 feet with pyrrhotite and pyrite 
to such an extent that these minerals constitute the major por-
tion of the rock. This deposit, which upon three sides passes 
beneath the waters of the river, is only visible when the water is 
low. 

It is to be hoped that prospecting along some of these highly 
pyritiferous bands of rock may reveal the presence of bodies of 
sufficient size to be of value. 

illu rretite- 

Upon the southern shore of \ewagama Lake a large creek, 
draining an extended swamp, enters from the south. About ten 
chains southward it forks, and by following the easterly branch 
for about the same distance to a point where it suddenly bends 
towards the east, the beginning of a trail will be reached which 
extends over low land in a southerly direction for a little more 
than a mile to the northern slopes of a ridge upon which seven 
claims have been staked for iron. [-using to a maximum altitude 
of about 300 feet above the surface of the lake, this ridge forms 
the most prominent portion of "the height of land" within this 
area. With a much lower altitude and broken toward its west-
ern end by two small brooks, it extends as an ill-defined ridge 
in an approximately east to west direction for about two miles. 
On all sides it descends to lower land, much of which is swampy. 

The iron ore occurs in the form of bands of impure magnetite, 
which are so uniform in thickness that often they have the ap-
pearance of slates very rich in magnetite. Usually these bands, 
up to a foot across, are intercalated with a grayish quartzose rock 
displaying a distinct foliation, together with other slaty and 
schistose rocks. The whole series strikes a few degrees south of 
east with a, nearly vertical dip. The ribbon-like magnetite-
bearing bands, standing out in relief upon weathered surfaces, 
are present within a zone about 1300 feet wide. With the ex-
ception of a very few isolated bands, they are described better as 
being more or less abundant within a zone about one hundred 
yards wide, extending across the four most northerly claims, a 
distance of about two miles. Each of these four claims contains 
200 acres, and from west to east each successive claim is offset 
about 25 chains toward the north. In succession from east to 
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west, these claims are held under the names of Steele, Smith, 
E. J. Butler and G. A. Butler. 1. pon the western boundary of 
G. A. Butler's claim, numerous magnetite-bearing bands were 
found extending into unclaimed territory. Of the three other 
claims which lie to the south of those receiving especial mention, 
only a very few narrow bands of impure magnetite were noticed 
upon the one held by G. A. Graham. 

Near the eastern boundary line of Steele's claim, just before 
the ridge descends rapidly to logy land, the magnetite is more 
abundant than in any other exposures. Here, as elsewhere, in 
so far as present exposures are concerned, the iron-bearing bands 
generally are so separated by the types of rock already mentioned 
that the deposit is too low-grade ; but within two zones of 14 and 
28 feet in width respectively, the magnetite--bearing bands are 
closely packed together. In tracing the formation along the 
strike, within a short distance, these bands subdivide and include 
barren hands. A sample, composed of small fragments collected 
at intervals a foot apart across tin vvider of these zones, yielded 
upon anlvsis 1.5 per cent of metallic iron. The zone, 14 feet 
wide, would probably contain from 25 to 30 per cent. of iron. 
The whole formation is traversed by numerous small quartz 
veins, adjacent to which some of the magnetite is partially con-
verted to specnlar iron ore, in part of micaceous habit. Some of 
the hands are niuch richer in iron than others. Two samples 
were analyzed by Mr. B. P. D. Graham, Assistant Professor of 
Mineralogy in '\lcUill University, one of which contained (18 per 
cent. and the other 30 per cent. of metallic iron These speci-
mens proved to be "free from titanium and sulphur and contained 
such a small amount of phosphorus that its presence would have 
to he recorded as hundredths of one per cent.." In the field, t 
few of the iron-hearing hands were noticed to contain a few 
specks of pyrite, which implies the occasional presence of a little 
sulphur in the ore. 

The rocks of this iron formation are distinctly of sedimentary 
character, the magnetite-bearing hands probably representing 
consolidated black sands which accumulated in the more shallow 
portions of _Keewatin seas. Two of the most common types of 
rock associated with the magnetite were examined in thin section 
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under the microscope. A dark greenish biotite-schist, a rock 
which has been recrystallized into quartz, biotite, epidote and 
small crystals of magnetite, probably represents what was orig-
inally a calcareous mud containing iron. A light grayish-green 
quartzose rock with distinct foliation proved to be composed of 
small angular and subangular grains of quartz with a few of 
plagioclase within a recrystallized matrix which is a mosaic of 
minute particles of quartz. Considerable chlorite, which origin-
ally was biotite, sonic sericite and a few small grains of magne-
tite and pyrite complete the mineralogical content of this rock, 
which formerly was probably a feldspathic sandstone. 

The iron formation is traversed by a few dark dikes which 
usually trend parallel to the schistosity of the rocks. Upon the 
western boundary line of G. A. Butler's claim, and also near his 
Post No. 1, small intrusive bodies of a coarse-grained diabase, 
presumably olivine-bearing, occur. Whether portions of dikes or 
small isolated stocks, it was impossible to determine, but from 
their petrographical character it is certain that they are of Post-
Iluronian age. 

This Ieewatin iron range was discovered late in the autumn 
of 1910. Exposures of bed-rock are not of frequent occurrence, 
and at the time when the claims were examined stripping had 
been done across the strike of the rocks in only a few localities. 
For these reasons it is impossible to make definite statements 
pertaining to the economic possibilities of the deposit. It is pos-
sible that a large body of low-grade ore may be found which could 
easily be concentrated by processes of magnetic concentration. 
At least a reconnaissance magnetometric survey should be made, 
followed by a selection of the most promising portions of the 
field for thorough investigation. 

A few bands of impure magnetite, within a zone about about 
40 feet wide and associated with similar rocks, were found while 
passing along the winter road from I'ieekcek to Kewagama lakes 
at a point approximately a mile from the former lake, and exactly 
three-fourths of a mile by road before coming to a substantial 
log-cabin. Those iron-bearing bands which are exposed are 
quite rich in pyrite, and are not of economic importance. Al-
though about twelve miles westward from the iron range south 
of Newagama Lake, they probably occupy the same horizon. 
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