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NOTE

In the statistical tables and in the review of the mining industry
of the Province during the year, the term “production” is synony-
mous with “quantity sold or shipped”, and does not necessarily
represent “output’”. The ore and other mineral produects remaining
as “stock on hand” at the end of the year are not included in the
production figures.

The ton used throughout is that of 2,000 1b., except when
specially mentioned.

The year referred to is the calendar year, ending December
31st unless otherwise stated.

We endeavour to give values of the mineral products, raw or
prepared, as estimated at the point of shipment or at the pit-
mouth; this, however, is somctimes difficult to obtain.

The present report was preceded, on February 28th, by a
statistical statement on the mineral production in 1922, giving
provisional figures, subject to revision. The present report gives
the revised statistices, and the tables in this volume supersede those
of the preliminary statement.

Bureau of Minesg,

Quebec, April 30th, 1923,



MINING OPERATIONS

IN THE

PROVINCE OF QUEBEC

DURING THE YEAR 1922

STATISTICAL REVIEW

At the beginning of the year 1922, the mining industry through-
out the whole world was at a low ebb, and the Province of Quebec
was no exception. This period of depression which had begun to
be felt in the spring of 1921, was practically continuous throughout
that whole ycar and the downward curve did not show any rally
until April 1922 when a tendency upwards began to assert itself,
From that time until the end of the year the improvement was con-
tinuous, but without ever being spectacular. As forescen the
recovery and the return to normal conditions are slow, and this is
particularly so for the Province of Quebec. In the United States
there was a very noticeable revival of activity in metal mining,
more particularly in copper, zine and lead. In Ontario and British
Columbia, the great increase in gold production made up to a great
extent for the sluggishness in the other branches of mining. But
unfortunately the Province of Quebec has so far been a producer of
non-metallic minerals rather than of ores of metals, so that the
effects of the improvements in the metal markets of the United
States was felt less in Quebec than in the Provinces which produce
metallic ores. In fact, the whole production of ores of metals in
1922 was limited to a few hundred tons of chromite, and this was,
in all probability used in the manufacture of refractory materials.
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The reasons for the lethargy of metal mining in Quebec are various.
Our cupriferous mines, which four years ago, produced ore valued
over $1,300,000, are all closed down, owing to the fact that the
sulphur content, which was used for the manufacture of sulphuric
acid, before smelting for the recovery of the copper, is no longer in
demand, having been entirely replaced by the recent increase of
output of the native sulphur deposits of Texas and Louisiana.
The molybdenite properties have also been idle since the war, the
stocks which had then accumulated not having vet been entirely
absorbed. The zine and lead mines did not reopen, the only
activity during the yvear having been development work on the
property of the Federal Zinc and Lead Company, in Gaspé. Can-
adian chromite, o in demand during the war, has been supplanted
in the American market by material from New Caledonia and
Rhodesia, which have resumed production on a_large scale. The
great reduction in ocean freight enables these producers to bring
high grade chromite to American ports at much lower prices than
Canadian chromite can be produced.

Despite all these adverse facts, the mining industry of the
Province of Quebee, at the end of 1922, showed a great improve-
ment as compared with the beginning of that year. It will be
observed in the table of production that the quantities of some of
the principal iterus are very much greater than in 1921, but that
the values do not show a proportional increase, which indicates
lower ruling prices. This state of affairs is an indication of a return
to normality rather than otherwise.

The total value of the mineral production of the Province of
Quebec in 1922, reached $18,335,153. This is an increase of $2,-
812,165, or 18.19, as compared with the figures for 1921, when this
value was $15,522,988 which had been the lowest since 1916.
Considering the general industrial conditions, the value of the 1922
production is very creditable, and was only surpassed in the three
vears of 1018, 1919 and 1920; in that latter year it reached the
maximum recorded to date of $28,392,939. This is all the more
gratiflying from the fact that Quebec is not yet a gold producing
province, and it is to the increased production of this metal that
the increases in most of the other countries are to be attributed.
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TABLE OF VALUE IN DOLLARS, OF THE ANNUAL MINERAL
PRODUCTION OF THE PROVINCE OF QUEBEC FROM
1902 to 1922

YEAR VALUE || YEAR VALUE
2,985,463 | 1912 $ 11,187,110
2,772,762 13,119,811
3,023,568 11,732,783
3,750,300 11,765,873
5,019,932 13,287,024
5,391,368 16,189,179
5,458,998 18,707,762
5,552,062 20,813,670
7,323,281 28,392,939
8,679,786 15,522,988

18,335,153

There has been an adequate supply of labour, reasonable and
efficient. The industry has heen remarkably free from labour
troubles. The railway rates, although very high still, have shown
a downward tendency. But on the average they still are about
double of the pre-war rates. There has been no dearth of ocean
freight, of which the rates have been much lower than for the
previous year.

The cost of mining supplies has risen gradually, and in
January 1923, they stood at about 129% in advance of the quota-
tions in January, 1922.
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TABLE OF THE MINERAL PRODUCTION OF THE
PROVINCE OF QUEBEC DURING 1922

No. of
SuUBSTANCES work-| Wages | Quantities| Value in Value in
men 1922 1921
3 $ $

Asbhestos, tons....._.... 2,993 | 2,300,593 163,339 | 6,053,068 || 5,199,789
Asbestice, tons I DS 16,011 15,403 ,536
Chromite, tons.......... 20 1,300 767 11,503 22,696
Copper and Sulphur

ore, toNS ... 34 28,838 200 | 10,463
Dolomite, tons. 7 5,439 2,614 14,208 8,001
Feldspar, tons.. 138 57,543 12,472 115,483 79,752
Gold, oz.. 32 31,536 12,317
(ﬂ'aphltP “1h. 31 10,145 47,327 1,500 2,422
Kaoclin and Fire elay,

£ 7231 IR 29 33,254 1,296 18,532 1,987
Magnesite, tons 162 81,730 5,645 76,647 74,110
Mieca, Ibooo . 147 38,407 890,547 91,001 42,222
Mineral paints (iron

oxide, ochre), tons 84 56,136 7.381 113,663 90,765
Mineral watoer, gal 6 7 12,161 3,692 5,339
Molybdenite, b 7 2000 | - .-
Phosphate, tons_.___ 4 640 131 1,320 453
Quartz & siliea rock, !

L0 1 S ! 26,174 10,535 51,025 29,906
Silver, oz. 1 SN I 21,339
Tale, tons... 16 ¢ 2,896 203 7,700 || el
T 1tamferoua 1ron 01 e,

R0 ) 41 S DU O SNSRI PUUU SR,

Zine and Lead ore
TOMS. oot 15 4,710 e 18,080
Building Materials ‘ ;

Brick, M. 853 | 644,315 118,399 | 1,910,355 .| 1,198,471
C‘ement bbls._. 570 645,491 | 2,660,810 | 5,906,998 | 5,410,276
Granite._. 523 399,493 | ... 547,968 | 369,122
Tame, tons. | 252 191,331 80,789 | 666,968 624,574
Limestone, tons.._| 1,342 872,565 | 1,086,232 1,608,833 |! 1,523,027
Marble, tons. ............ 110 139,807 4,437 | 253,746 167,664
Sand, building, tons.| 189 11,626 803,959 1 327,277 263,813
sandstone, tons. . 39 16,754 12,362 32,008 2,328
Slate, tons....._........ 45 22 383 1,899 | 14,863 48,766

Tile. drain and sewer !
pipe, potery,ete..| 114 ¢ 87,926 | | 401,492 280,770

| |
Tolals... ... 7,808 | 5,714,432 .. 118,335,153 15,522,988
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MINING VENTURES AND THE PUBLIC

A prospecting rush, following some very promising discoveries
in the North-western part of the Province of Quebec, is now in full
swing, and the staking of claims in the townships of Rouyn, Das-
serat, Boischatel, Joannés, Dufresnoy, and surrounding country is
at present proceeding with intensity and rapidly. Within the
last few months, some 700 claims comprising an area of 100,000
acres, have been staked out. While a number of these may turn
out well, and the general geological conditions of the country are
favourable to the possibilities of the presence of gold deposits which
may eventually turn out into producing mines, there i1s no doubt
that the great majority of the claims staked out, many of them on
the snow, will never advance beyond the stage of prospects and
assessment work. The opportunity is therefore favourable to the
issuance of warning to the interested public, for there 1s no doubt
that the present conditions will give rise to the organization of
many ventures whose main cbject will be to extract money from
small investors. Many warnings have been already issued through
the annual reports of Quebec Bureau of Mines, guarding the public
against the insiduous literature and glowing statements of agents
offering mining shares and beautifully engraved certificates, in
ventures which have never had a chance of success. A good rule
to adopt and follow, on the part of the public, is to take the state-
ments of salesmen of stceks, mining or otherwise, with a great deal
of caution and not teo invest hard earned savings without first eon-
sulting disinterested and competent advisers, such as Bank man-
agers, officials of trust companies, officials of the various Depart-
ments ¢f Mines, provincial or federal.

The Quebee Burcau of Mines is entirely at the disposal of the
publie for technical information regarding the mines and mineral
resources of the Provinee of Quebee.  An enquiry on such subjects,
addressed to the Department of Colonization, Mines and Fisheries,
Quebece, will bring to the writer, information from which he usually
can judge of the merits of mining ventures in the Province, and
thus enable him to go into it with a better knowledge of the facts.
This applies more particularly te intending investors from rural
communities or to urban people of small means and hard ecarned
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savings who may be attracted by the lure of returns of one thousand
to one on money invested.

Ags we have already stated in previous reports, the investing
public should diseriminate between ‘“‘mines” and ‘‘prospects’”.
Some producing mines, or mines well developed, constitute as safe
an investment as any other commercial and industrial enterprise,
but these rarely yvield more than a fair return. On the other hand,
“prospeeting” and “developing”, be it for ores, for natural gas, for
oil, are naturally hazardous ventures. When sucecessful, the returns
from such investments are large, but failures are infinitely more
numerous than successes.  Such investments are not for ths small
savingg, for it should always be remembered that the risk is propor-
tionate to the returns. If the investor expects large returns he has
to take risks of losses. And before buying shares in companies
scarching for, or developing, deposits of gold, lcad, zine, or other
minerals, or carrying on boring operations for gas and oil, the
public should investigate the statements made by the peddlers of
stock certificates, enquire from reliable sources as to the possibilities
of the enterprises, so as to be able to discriminate between (1) “safe-
mining investments”, (2) “legitimate and reasonable mining specu-
lation”, and (3) “mining frauds”. In the first the returns are not
high but are reasonably surc; in the second, the money contributed
by the buyers of shares is really expended in intelligent search and
development on the mineral deposits, which may or may not answer
the hopes which were founded on them; and the third class com-
prises the ventures of shady adventurers who spend the money
obtained from the sale of shares on full page advertisements, in
printing alluring and tempting prospectuses for the purpose of
obtaining more money, of which the smallest possible fraction is
expended in actual work, usually on hopeless mining elaims.

RAILWAYS IN NORTH-WESTERN QUEBEC

The extension northward of the Kipawa branch of the Canadian
Pacific Railway, which connects the foot of Lake Temiscamingue
with the C. P. R. transcontinental linc at Mattawa, 1s now pro-
ceeding with all speed, and it is very likely that by the end of the
summer 1923, the trains will be running to the Quinze Lake on the
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Ottawa river. Previous to this event, the means of reaching the
old settled district of Temiscamingue, which comprises flourishing
centers of settlement, such as Ville-Marie, Fabre, Lorrainville and
others, was by stcamer, plying on lake Temiscamingue from the
rail terminus at Temiscamingue Junction, to the head of the lake,
a run of 45 miles to Ville-Marie, the chief settlement of the district.
In winter the only way of ingress and egress was by the Temisk-
aming and Northern Ontario Railway, as far as Haileybury, then
driving over the frozen lake to Ville-Marie, a drive of 15 miles.
With the completion of the railway, the heart of the region will be
very easy of access, and this will incidentally encourage prospecting,
for the mineral possibilitics of the region are very attractive.

The new extension, from Temiscamingue to the Quinze river
is 68 miles long. The northern terminus, for the present at least, is
on the south side of the river, in Baby township, one and a half
miles below the outlet of Quinze Lake. The new part of the line
starting at Temiscamingue, on the first thirty-five miles, crossing
the townships of Gendreau, Mercier, Tabaret and the two eastern
corners of Mazenod, runs through an area mapped as granites and
gneisses, rather unpromising for mineralization. It then enters
the township of Fabre where the outcropping rocks change to
typical Keewatin green schists and metamorphosed sedimentaries,
such as quartzites, conglomerates, arkcse, graywacke and slate,
intruded by various igneous rocks, and the same geological con-
ditions obtain in the southern half of the next townships, Duhamel
and Laverlochére, immediately to the north of Fabre. The rocks
in these three townships are widely but not heavily mineralized,
and although all three have seen some mild silver and gold rushes,
at various times during the last fifteen years, no deposit of economie
value has yet been discovered. The last township through which
the railway runs, is Baby, the main portion of which is underlain
by metamorphosed voleanies, amphibolites, hornblende and sericite
schists, cut by rhyolites, andesites and quartz porphyries. In a
straight line, the railhead on Quinze lake is 45 miles distant from
Rouyn township, the center of prospecting activity during the
summer and the fall of 1922. There is little doubt that should the
new discoveries show signs of permanence and of developing into
mines, the C. P. R. line would very soon be extended further north.
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UNPROSPECTED AREAS IN QUEBEC

The tract of country where an influx of prospectors is at present
taking place, and whence promising gold discoveries are reported
1s partly in the county of Temiscamingue and partly in the newly
erected county of Abitibi. This area appears to hold out great
possibilities of gold deposits; but it is very probable that many
others exist in the large expanse of pre-cambrian rocks which
occupics 909 of the total superficics of the Province of Quebee.

Ifor more than a quarter of a century, geologists and mining
engineers have been calling attention to the importance of the
pre-cambrian area, and of its rocks, which are the oldest known and
which have been widely and intensely subjected to metallogenic
ageneics. These pre-cambrian rocks which constitute the Lau-
rentian shield, or backbone of the North American continent,
outerop over an area of more than 1,800,000 square miles. Apart
from the two small spurs, one of which projects into the state of
New York and the other lies to the Southwest of Lake Superior,
this development lies wholly in Canada, and occupies over 600,000
square miles in the Province of Quebec.  The annual mineral yield
of these rocks appears to be proportional to the degree of settlement
and of the means of access and communication. In the United
States the Lake Superior spur contains the iron mines of Michigan,
Wisconsin, and Minnesota, the famous copper deposits of Michigan.
In Ontarie they are responsible for the nickel deposits of Sudbury,
the gold depesits of the Lake of the Woods, the silver mines of
Cobalt, the gold mines of Porcupine and Kirkland Lake, whereas
in Quebec the mineral resources which they contain are yet lying
practically unworked and even undiscovered. Yet many of the
richest Ontario mines are comparatively close to the Quebec bound-
aries, and ore deposition agencies are not trammelled and restrained
by political bounds when conditions and associations are identical.

This is being abundantly demonstrated by the recent dis-
coverics which have been made within recent years in the region of
the Harricana river, and within the last few months in the district
lying to the east of the Ontario-Quebec line, which are creating a
stir and rousing quite an interest in Northwestern Quebee.
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It is true that the greater proportion of the rocks of the Lau-
rentian Shield are gneisses and granites, which, as a rule, hold out
scant promises of return to the prospector, but a study of a geo-
logical map will show the presence of numerous areas constituted
by cutliers of rocks designated as Keewatin, Grenville, Temiscam-
ing, Huronian, Animikie, Keweenawan, which offer promises of
results. The presence of such rocks has been observed over an
area of forty miles north and south of the National Transcontinental
railway, between the Bell river and the Ontario boundary; on the
East side of Lake Temiscamingue; at Lake Chibougamau; at Lake
Mistassini; on the Eastmain river; on Richmond Gulf; lake Ash-
uanipi; head waters of the Hamilton river; on Naskaupi river; along
the Kaniapiskau and Koksoak rivers, and numerous other places.
Some of these are difficult of access, but others are within easy
reach.

UNITED STATES TARIFF LEGISLATION

In September 1922, the “New Tariff Act of 1922 on Imports
into the United States” came into foree, after enactment by the
Senate and the House of Representatives, and the following pro-
visions affect the principal products of the Quebec Mineral Indus-
try.

Schedule 1, Par. 16, Caleium Carbide, 1 cent per pound.

Par. 50. Magnesium; Carbonate, precipated, 114 cent per
pound; chloride, anhydrous, 1 cent per pound; chloride, not spe-
cially provided for, five-eights of 1 eent per pound; sulphate or
Epsom Salts, one-half of 1 eent per pound; oxide or calcined mag-
nesia, medicinal, 334 cents per pound; oxide or calcined magnesia,
not suitable for medicinal use, 314 cents per pound.

Par. 65. Phosphorus, 8 cents per pound.
Par. 69. Barytes ore, crude or unmanufactured, $4 per ton;

ground or otherwise manufactured, $7.50 per ton; precipitated
barium sulphate or blanc fixe, 1 cent per pound.
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Par. 74. Lead pigments:—Litharge, 214 cents per pound;
orange mineral, 3 cents per pound; red lead, 2% cents per pound;
white lead 214 cents per pound; all pigments' containing lead,
dry or in pulp, or ground in or mixed with oil or water, not
specially provided for, 30 per centum ad valorem.

Par. 75. Ochres, siennas, and umbers, erude or not ground,
one-eighth of 1 cent per pound; washed cr ground, three-eighths of
1 cent per pound; iron oxide and iron hydroxide pigments not spe-
cially provided for, 20 per centum ad valorem.

Par. 79. Zine oxide an leaded zine oxides containing not
more than 25 per centum of lead, in any form of dry powder, 12
cents per pound; ground in or mixed with oil or water, 214 cents
per pound; lithopone and other combinatiens or mixtures of zine
sulphide and barium sulphate, 12 eents per pound.

Schedule 2, Paragraph 203. Limestone, (not suitable for use
as monumental or building stone), crude or crushed but not pul-
verized, 5 cents per one hundred peunds; lime not specially pro-
vided for, 10 cents per one hundred pounds, including weight of
the container; hydrated lime, 12 cents per one hundred pounds

including weight of the container.

Par. 204. Crude magnesite, five-sixteenths of 1 cent per
pound; caustic calecined magnesite, five-eighths of cne cent per
pound; dead burned and grain magnesite, not suitable for manu-
facture into oxychloride cements, twenty-threc fortieths of 1 cent
per pound.

Par. 207. Clays or earths, unwrought or unmanufactured,
including common blue clay and Gress-Almercede glass pot clay, not
specially provided for, $1 per ton; china clay or kaolin, $2.50 per
ton; solica, crude, not specially provided for, $4.00 per ton.

Par. 208. Mica, unmanufactured, valued at not above 15
cents per pound, 4 cents per pound; valued above 15 cents per
pound, 25 per centum ad valorem; mica, cut or trimmed, and mica
splittings, 30 per centum ad valorem; mica plates, and built-up
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mica, and all manufactures of mica, of which mica is the component
material of chief value, 40 per centum ad valorem; ground mica, 20
per centum ad valorem.

Par. 209. Tale, steatite or soapstone, and French chalk
crude and unground, one-fourth of 1 cent per pound; ground
washed, powdered, (except toilet preparations), 25 per centum ad
valorem; cut or sawed, or in blanks, crayons, cubes, disks ¢r other
forms, 1 cent per pound.

Par. 213. Graphite or plumbago, crude or refined: Amor-
phous, 10 per centum ad valorem; crystalline flake, 114 cents per
pound; crystalline lump, chip, or dust, 20 per centum ad valorem.

Par. 232. Martle, breccia, and onyx, in block, rough or
squared only, 65 cents per cubic foot; marble, breccia and onyx
sawed or dressed, over two inches in thickness, $1 per cubic foos;
slabs and paving tiles of marble, breccia or onyx, containing not
less than 4 superficial inches, if not more than one inch in thickness,
8 cents per superficial foot; if more than one inch, and not more
than one and cne-half inches in thickness, 10 cents per superficial
foot; if more than one and one-half inches, and not more than two
inches in thickness, 13 cents per superficial foot; if rubbed in whole
or in part, 3 cents per superficial foot in addition.

Par. 233. Marble, breceia, onyx, alabaster and jet, wholly or
partly manufactured into monuments, benches, vases, and other
articles, and articles of which these substances or any of them is
the component of chief value, 50 per centum ad valorem.

Par. 234. DBurrstones, manufactured or bound up into mill-
stones, 15 per centum ad valorem.

Par. 235. Freestone, granite, sandstone, limestcne, lava,
and all other stone suitable for use as monumental or building
stone, except marble, breccia, and onyx, not specially provided for
hewn, dressed or polished or otherwise manufactured, 50 per centum
ad valorem; unmanufactured cr not dressed, hewn or polished, 15
cents per cubic foot.
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Par. 236. Grindstone, finished or unfinished, $1.75 per ton,

Schedule 3, Par. 302. Manganese ore ¢r concentrates con-
taining in excess of 30 per centum of metallic manganese, 1 cent
per pound on the metallic manganese contained therein; molyb-
denum ore or concentrates, 35 cents per pound of the mectallic
molybdenum contained therein; tungsten ore or concentrates, 45
cents per pound on the metallic tungsten contained therein; ferro-
manganese containing more thar 1 per centum carbon, 1% cents
per pound, on the metallic mangancse contained therein; man-
ganese-metal, manganese silicon, manganese bceron, and ferro-
manganese and spiegelcisen containing not more than 1 per centum
carben, 1% cents per pound on the manganesc contained therein,
and 15 per centum ad valorem; ferromolybdenum, metallic molyb-
denum, mclybdenum powder and all other compounds and alloys
of molybdenum, 50 cents per pound c¢n the molybdenum contained
therein and 15 per centum ad valorem; ferrosilicon containing 8 per
centum or more of silicon and less than 60 per centum, 2 cents per
pound of silicon; 60 per cent or more and less than 80 per cent, 3
cents per pcund of silicon; 80 or mere and less than 90 per cent, 4
cents per pound; 90 per cent or more of silicon, 8 cents per pound
of silicon contained; ferrechrcme, 3 per cent or more carbon, 314
cents per pound of chromium contained; ferrochrome, less than 3
per cent carben 30 per cent ad valorem; ferrophosphorus, ferro-
titanium, and all alloys used in manufacture of steel not specially
provided for, 25 per centum ad valorem.

Par. 392. Lead bearing ores and mattes of all kinds, 114
cents per peund of lead contained therein.

Par, 393. Tead bullion, or base bullion, lead in pigs and bars,
type metal, Babbitt metal, solder, all alloys and combinations of
lead not speeially provided for, 2% cents per pound on the lead
contained therein; lead in shects, pipe, shot, wire, 2¢ cents per
pound.

Par. 394. Zine bearing cres of all kinds, containing less than
10 per centum of zine shall be admitted free of duty; from 10 te 20
per cent zine, one half of 1 cent per pound of zine contained; 20 to
25 per cent zine, 1 cent per pound of zine contained; 25 per cent
or more, 114 cent per pound of zine contained.
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Par. 395. Zine in blocks, pigs, slabs, dust, 1§ cents per
pound; in sheets, 2 cents per pound.

Schedule 14. Par. 1401. Asbestos, manufactures c¢f—7Yarn
and woven fabries, composed wholly or in chief value of asbestos,
30 per centum ad valorem; all other manufactures composed wholly
or in chief value of asbestos, 25 per centum ad valorem.

FREE LIST
Schedule 15.
Chromic acid.
Antimony ore,
Arsenious acid.

Asbestos, unmanufactured, asbestos erudes, fibers, stucco, sand
and refuse containing not more than 15 per centum of foreign
matter.

Cement, roman, portland and other hydraulic provided that
if any ccuntry imposes a duty on such cement imported from the
United States, an equal duty shall be imposed upon such cement
coming into the United States frecm such country.

Cerite ¢r cerium ore.
Chromite or chrome ore.

Copper ore; regulus of, and black or ccarse copper and cement
copper, old copper, fit only for remanufacture, copper scale, clippings
from new copper and copper in plates, bars, ingots or pigs, not
manufactured or spec:ally provided for.

Emery ore and corundum ore, and crude artificial abrasives.

Iron ore, including manganiferous iron ore and residuum from
burnt pyrites.

Minerals, crude or not advanced in value or condition by
refining, grinding or by other process of manufacture, not specially
provided for.

2
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Monaszite sand and other thorium ores.

Ores of gold, silver, or nickel; nickel matte; ores of platinum
metals; sweepings cf gcld and silver.

Phosphates, crude and apatite.
Radium and salts, and radioactive substitutes.

Stone and sand: Burrstone in blocks, rough or unmanufac-
tured; quartzite; trap rock; rottensteone, tripoli and sand, crude cr
unmanufactured; cliffstone, freestcne, granite, sandstone, unma-
nufactured and not suitable for use as mcenumental or building
stone; all feregoing not specially provided for.

Sulphur in any form and sulphur ore, such as pyrites in its
natural form, and spent oxide of iron, containing more than 259,
of sulphur.

CHEMICAL LABORATORY

The Quebec Bureau of Mines maintains at the Polytechnic
School, of the University of Montreal, 228 St. Denis St. Montreal
an up-to-date, well equipped laboratory, for the convenience of the
interested public. Analyses and assays, determinations of min-
erals, and tests of various ors, samples, and materials found within
the boundaries of the Province of Quebee, are made in this labora-
tory at prices which are extremely low for the high-grade work done.
The laboratory has been established for the sole purpose of aiding
the development of the mineral resources of the Province of Quebec.
Prospectors and all persons interested in the Quebec mineral
resources are cordially invited to avail themselves of the facilities
offered. The tariff in force for the analysis and assay of various
substances is given further on, and it will be realized that the fees
are very low, as the high competence of the chemists ensure results
of undoubted reliability.
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During the year ending December 31st 1922, the Provincial
Laboratory effected 897 analyses, assays and tests, as follows:—

Aluming 11; Antimony 2; Ash 6; Fixed Carbon 6; Calorific
power 4; Copper 52; Graphite 29; Gold 284; Ignition 1; Iron 24;
Lead 10; Lime 19; Magnesia 17; Manganese 5; Moisture 18; Nickel
7; Phosphorus 3; Platinum 1; Potash 7; Silica 22; Soda 7; Silver
278; Sulphur 12; Tin 1; Titanium 1; Volatile matter 6; Zine 6;
Qualitative tests 58.
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Province of Quebec

GOVERNMENT ASSAY LABORATORY

(Under the direction of the Department of Mines of the Province of
Quebec as an aid to the development of the mineral resources.)

TARIFF OF FEES FOR ASSAYS AND ANALYSES

Less than 5 |For 3 samples

DETERMINATIONS samples or more
Each: Each:
$ Cts. % Cts.
B0 €031 ¢ SO 0.25 0.25
Combined Water. .. .. o e e e 0.50 0.50
Gold and Silver.... ... et 1.00 0.90
1 constituent 1.00 0.90
Siliea, Copper, Iron. .. ..o oo o i 2 constituents
in same sample 1.75 1.50
Iron, In titaniferous ore. ... ... i it 2.00 1.80
[ 1 eonstituent 1.50 1.35
Graphite, Alumina, Lime, Magnesia, Sulphur, 1 2 constituents
Lead, Nickel, Cobalt...................... in same sample 2,50 2.25
[ 1 constituent 2.00 1.80

Antimony, Zine, Manganese, Chromium, Tita- {2 constituents
nium, Arsenie, Phosphorus, Platinum, Bismuth { in same sample 3.50 3.15

Commercial analysis of an iron ore, comprising determination of

silica, iron, phosphorus, titanium and sulphur. ........... .. .. 6.50 5.83
Commercial analysis of a limestone or cement, comprising: silica,

lime, iron, alumina, magnesia, and sulphuric acid. .. .......... 6.00 5.40
Commercial analysis (proximate analysis) of a fuel, comprising: ash,

volatile combustible, fixed carbon, moisture,................. 3.00 2.70
Calorifiecpower of afuel. ... ... . . L 1.50 1.35
Radiaoctivity of a mineral. ... i 1.00 0.90
Radioactivity of a mineral water........... ... ... .iiiiuiin.n. 2.00 1.80

DETERMINATION OF MINERALS —For a nominal fee of 25c. for each sample, the laboratory
will make determinations of ores and minerals, provided rapid tests will allow it, and issue a report
on probable contents and commecreial value of specimens and samples.

. Terms.—Money in paymenti of fees, by registered letter, postal notes or orders, must inva-
riably accompany the samples, in order to insure prompt return of certificate.

Remittances by money order or accepted chaque, payable at par in Montreal, should be
made out to the order of PROVINCIAL Assay LABORATORY, not to any individual.

Professor ADD. MATLHIOT,

In charge of Laboratory
No. 228, St. Denis St., Montreal.
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REPORTS AND RETURNS BY MINE OPERATORS TO THE
DEPARTMENT

The Quebec Bureau of Mines, among its functions, collects and
compiles the statistics of the mineral producticn of the Provinee,
and has charge of the inspection of working mines and quarries,
from the standpoint of the safety of the workmen. The Depart-
ment, therefore, has to keep in close touch with the operators of
mines and quarries, and the latter are under obligation, by varicus
provisions of the Quebee Mining Law, to give certain notices and
make reports to the Department. As some may not be sufficiently
familiar with these statutory regulations, we reproduce here various
articles of the law dealing with these rules:

Article 2163.—Every owner of mining rights, whether he mines
himself or by others, and every person working mines shall, during
the first ten days of January in each year, furnish a sworn statement
of his operations of the past year, mentioning the quantity of min-
eral extracted, its value at the mine, the quantity and value of the
marketable product, and the number of workmen employed, as
well as a list of the names of persons killed in working the mines.
R.S. P. Q. 1498; 1 Ed. VII, c. 13, 8. 5; 9 Ed. VII, c. 27, s. 12.

Article 2192 —Tvery person who cemmences to operate a mine
or quarry, or who, after a suspension of six months, resumes opera-
tions already begun by himself or by others, is bound, under penalty
of a fine of not more than twenty-five dollars, and costs, and, in
default of payment, to imprisonment for not more than one month,
to give to the Minister a notice in writing setting forth:—

1. The name and address of the person carrying on the opera-
tions;

2. The locality and the description of the land on which such
operations are carried on;

3. The nature of the ore or mineral, which is the cbject of the
¢perations. R. S. P. Q., 1528; 55-56 V., ¢. 20, s. 1; 9 Ed. VII, c.
27,8.13; 6 Geo. V, c¢. 19, s. 3.
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Article 2213a. 1f while a mine or quarry is being worked, an
accident takes place resulting in loss of life or serious injury, the
person working the same or his representatives at such mine or
quarry, shall forthwith send a written notice to the Minister,
specifying the nature of the accident, the number of persons killed
or injured and their names if they are known.

Every person not complying with the requirements of this
article, shall be liable to the penalties provided in article 2207.
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MINING OPERATIONS IN 1922

ASBESTOS

During the year 1922, the asbestos sold and shipped from
Quebec mines, amounted to 160,339 tons, valued at $6,053,068, as
compared with 87,475 tons valued at $5,199,789, for 1921, This
is an increase of 72,864 tons or 839, in quantity; whereas the in-
crease in price was only $853,280, or 16.79,. The stocks on hand
which at the end of 1921 amounted to 53,345 tons valued at $6,-
764,598, had decreased on Deccember 31st 1922 to 42,201 tons
valued at $5,674,584. '

The average price of all asbestos shipped during the vear was
$37.75 per ton against $59.44 in 1921. The very appreciable decrease
is ascribable to the lower prices which ruled throughout the year.
The industrial depression, which began to be felt at the end of
1920, and prevailed through 1921, was still quite pronounced during
the first quarter of 1922. In April, however, a slight improvement
was observed and the dechine was halted. Conditions have gra-
dually improved since then, but the market prices of asbestos have
not increased, although the demand has been much better. It is
specially the long fibre qualities which have suffered. In 1920, the
crude No. 1 scld at an average of nearly $1,500. a ton; in 1921
this declined to $1,280. and in 1922 to $700. This is still
more than double the pre-war prices, and as the lower qualities,
such as shingle fibre, paper fibre, and floats, are in good demand
the state of the asbestos industry is healthy.

The quantity of asbestos rock mined and hoisted during the
yvear 1922 amounted to 2,920,280 tons, from which was extracted
149,195 tons of fibre, which, valued at the ruling prices of the year,
would represent a total value of $4,963,054, or a quantity of 102 1b.
of asbestos, valued at $1.70, per ton of rock mined.
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The following tables give the detail of the asbestos production
during the two years 1922 and 1921:

PRODUCTION OF ASBESTOS IN THE PROVINCE OF QUEBEC FOR 1922

SHIPMENTS AND SALES STOCK ON HAND
Dec. 31T 1922
AVERAGE
VALUE
DEsiGNATION oF GRADE Toxs VALUe PER TON Tons VaALUE
Crude No. L...o.ooiiiiiaiaanna.., 467|% 302,932| $ 648.68 1,105{% 694,681
Crude No. 2., ..............0.. .. 1,905 515,442 265.32 3,093 972,036
Spinning Fibre................... 6,675| 1,386,472 207.71 11,505; 2,421,724
Shingle Fibre..................... 9,651 781,732 81.00 8,596 717,713
Paper Stocks and others........... 141,631 3,066,490 21.65 17,902 868,430
Totals.... ... ......... 160,339 6,033,068 37.75 42,2011 5,674,581
Asbestic.......... il 16,011 15,403 0.96
Totals...........counn... 176,350 6,068,471

Quantity of rock mined during the year:—2,920,280 tons.

PRODUCTION OF ASBESTOS IN THE PROVINCE OF QUEBEC FOR 1921

STOCK ON HMAND
SHIPMENTS AND SALES . Drc. 31sT 1921
AVERAGE
VaALUE
DesigNaTioN or GRADE Toxs VALUE PER TON Toxs VaLvE

Crude No. 1. .. ... ...... 184| & 234,482 $1,281.32 857 & 965,837
Crude No. 2., .. 760 339,649 446.91 2,475 1,710,163
Spinning Fibre. 5,372 1,413,318 263.09 7,646! 2,124,801
Shingle Fibre. . ..... ... 9,650 081,872 101.75 5,324 524,490
Paper Stocks and others, ........ .. 71,509| 2,230,468 31.19 37,043 1,439,307
Totals. ... ..o L. 87,475, 5,199,789 59.44 53,3451 6,764,598
Asbeatic. ..o o il oL 12,397 14,536 1.17 3 1
Totals. ......ooovinvinnn. 1 99,872 5,214,325|.......... ‘ 53,348 6,764,602

Quantity of vock mined during the year:—2,224,138 tons.
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ExporTs oF UNMANUFACTURED CANADIAN ASBESTOS FOR TWELVE
MONTHS ENDING DECEMBER 31sT 1922

(From reports of Trade of Canada)
(Dominion Bureau of Statistics)

TONS VALUE

United Kingdom. ..... 2473, ... ... ... $ 272,987
United States......... 139,828, .. ............. 4,516,325
Australia............. 25, 6,000
Belgium.............. 4853, .. ... 343,491
France............... 3,080................ 282,222
Germany............. 6,867................ 779,808
Japan................ 2770 ... ... 159,870
Ttaly................. 416, ...l 32,566
Netherlands. . ......... 987. .. .. ... 147,499
Other Countries....... T00. .. ... 20,025
161,999 $ 6,555,793

There has been a general tendency and impression to aseribe
the slumps in the demand for the Canadian crude fibre to the in-
roads made by the Rhodesian asbestos, in markets which have, in
the past, been exclusively supplied by the Quebec fibre. While
there is no doubt that the Shabanie and the Victoria asbestos, from
South Rhodesia, are becoming serious competitors of our long fibre
asbestos, yet the official figures of shipments of Rhodesian material
in 1922 have shown a deecrease as compared with 1921, while for
the same peried the figures of shipments of Quebec long fibre
(Crude No. 1, No. 2 and spinning) show censiderable increase.

1920 1921 1922

Tons Tons Toxns
Quebec long fibre.......... 17,924 6,316 9,047
Rhodesian Asbestos........ 21,082 21,872 15,958

Royalty on Abestos—On October 21st 1922, an Order-in
Council, was passed, with a retroactive effect to January 1922,
reducing the royalty on asbestos from 59, on the gross value of the
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asbestos shipped, to 2159,. Therefore the new rate applied to all
asbestos sold and shipped during the year 1922.

Asbestos Mining in 1922.—Returns of shipments of asbestos
were received from 13 producers, who operated 18 mines, during
the year.—

Asbestos Corporation of Canada, Ltd., Thetford Mines, P. Q.

Asbestos Mines, Ltd., East Broughton, P. Q.

Bell Asbestos Mines, Thetford Mines, P. Q.

Bennett-Martin Asbestos & Chrome Mines, Ltd., Thetford
Mines, P. Q.

Black Lake Asbestos & Chrome Co. Ltd., Black Lake, P. Q.

Canadian Johns-Manville Co. Ltd., Asbestos, P. Q.

Consolidated Asbestos, Limited, Thetford Mines, P. Q.

Federal Asbestos Company, Robertsonville, P. Q.

Guillemette, Donat, Thetford Mines, P. Q.

Johnson’s Company, Thetford Mines, P. Q.

Maple Leaf Asbestos Corporation, Ltd, Thetford Mines, P. Q.

Pennington Asbestos Company, Thetford Mines, P. Q.

Quebec Asbestos Corporation, East Broughton, P. Q.

Reports of work done during the year on asbestos prospects or
deposits, were received from Louis Croteau, lots 25 and 26, range
11, Wolfestown township; Lake Frontier Asbestos Company, lots
8 to 11, range VI, Talon township; Queen Asbestos Co. Ltd., lot
8b, range IX, Cleveland township.

The A sbestos Corporation of Canada, operated continuously three
of its four mines, viz, the King and the Beaver mines, at Thet-
ford, the British Canadian at Black Lake; the Fraser mine at
East Broughton remained idle.

Extensions and improvements werc actively carried on at the
King mine, without interfering with the production. There are
now six large cable-derricks in continuous use, the sixth having
been brought in to commission in the early part of the year. The
south, or anchorage towers of all these derricks was set back 46
feet, so that the span of the carrying 2 15 inch steel cable is now 938
feet between the towers. This has permitted to start mining
another slice of rock on the south side of the pit.
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The pit opening is now over 900 by 600 feet at the surface, and
345 feet in depth at the lowest point. During the greater part of
the year, work was carried on actively on the removal of the over-
burden on the east side of the pit, so as to extend the workings in
that direction. The object is to keep the present width of the pit
at 900 feet and to extend it in length from the present 600 feet to
1,200 feet. This means removing the overburden from a surface
of 900 by 600 fect. This covering, in places reaches a thickness of
80 feet.

v

The hydraulic system which had been adopted last year for
the removal of the overburden, proved unpractical, and this was
changed to a system of steam shovels and cars holding three or
four tons.

A new tunnel has been started from the bottom of the pit for
the entrance and exit of the workmen. This new passage is hori-
zontal for 200 feet, then slopes up 35° to join the tunnel which has
been in use for several years, but the outlet of which is now high up
above the bottom of the pit, owing to the deepening of the latter.

Provision is also being made for a large underground sump,
where the water from the pit will collect and be pumped up to the
surface. The sump will be large enough to collect the drainage of
a week, so that pumping could be stopped for six days without
interfering with the mining operations.

A new dust settling chamber has been erected on the west side
of the mill. By this means, it is said over 809, of the dust which
formerly escaped outside and polluted the air, is now collected,
bagged and sold. Some five tons per 24 hours is thus collected.

Plans were made for the erection of a complete new mill, to,
treat 2,000 tons per 24 hours. Foundations were started in March
1923,

At the British Canadian mine, further underground develop-
ment work was done. The rock is mined almost altogether by
glory holes, and is hauled to the mill by tunnel, the portal of which
is at a higher level than the erusher bin. There is still one open pit,
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however, worked by three small cable-derricks. The mine has not
been working at full capacity; during a great part of the year it
worked only 4 days a week, but the mill was kept running 6 days,
at the rate of 600 tons of rock a day. The capaeity of the mill is
1,200 tons per 24 hours.

The Fraser mane, which had remainded closed down during
the whole of 1921, owing to the sluggish state of the asbestos market,
did not resume operations in 1922,

The Beaver mine worked four days a weck during the greater
part of the year. Prospecting tunnelling, to the extent of some
2,500 feet has blocked out a considerable tonnage of good rock to
the south of the railway track and a large cable-derrick, similar to
the ones at the King mine, has been set upon this part of the Beaver
mine. Apart from this large cable-derrick, seven small standard
ones are i commission.

The Bell Asbestos Mines, Inc., worked the Bell mine and oper-
ated it steadily. All the hoisting of the rock, from the bottom of
the pit to the mill, is now done by the incline, which gives great
satisfaction. The incline, from the bottom of the pit is 1,330 feet
long, of which 940 feet is tunnelling. The average grade is 109,.
Hoisting is done in mine cars holding 8 tons each, in trains of four,
hauled by a one inch steel cable.

The Bennett-Martin Asbestos and Chrome Co, operated both
their mines, the Thetford mine and the Vimy Ridge mine.

The former was reopened in June 1922, after having been closed
down for 18 months. Beside mining work, a prospecting tunnel
was begun, from the bottom of the pit towards the south-west, to
test the ground between the Thetford mine and the Beaver mine.
Six eable-derricks werg working during the greater part of the
second half of the year. A change in the method of hoisting is
being considered. The cable-derricks would be replaced by an
incline.

At Vimy Ridge mine, the quarry has been enlarged and there
are now four tracks, the one nearest the face is for the loading
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cranes, the next for the loaded cars of mill rock, the third for the
dump rock, and the fourth for the return of the empty cars.

The main development work of the year at this mine was the
driving of two tunnels into the hill, one hundred feet, vertically,
below the present floor of the quarry, for prospecting at that level.
Satisfactory results are said to have been obtained.

No further work was done on the Edith mine, on lot 28, range
IV of Ireland. This is an occurrence of asbestos-bearing rock,
which was opened in 1920, and on which considerable work was
carried on in 1921, with good results. It is the intention to go on
with the development of this mine at an early date.

The Consolidated Asbestos, Ltd., after completely remodelling
the mill, and introducing various improvements underground,
resumed mining in their Thetford mine in the latter part of June.
All the mining is done by large stopes, forty feet wide and mea-
suring between 250 and 400 feet in length. Cars are filled at chutes
in the second level, and made up into trains hauled up the main
incline. Hoisting is at the rate of 1,500 tons a day, in two shifts.

The Canadian Johns-Manville Company worked their Jeffrey
mine, at Asbestos, very steadily. Their three mills were working
almost to capacity, two shifts a day during a great part of the time.
The mine is worked somewhat on the system of the Lake Superior
iron mines, that is by benches along which run the tracks for trains
to haul away the reck. At the Jeffrey mine the open pit is nearly
circular, and the five working benches completely encirele it. After
blasting down, the rock is loaded on 20 tcn cars by steam shovels,
and these cars are made up into trains, which are hauled up along
grades of 114 to 3%, to the three mills, which have a combined
capacity of 3,000 tons of rock a day. To save as much block-
holing as possible in the mine, a large crushing plant is being
erected, of a capacity of 500 tons an hour. The first crushing, to
6 inches pieces, will be done by two Worthington crushers with an
opening of 48 inches by 60 inches.

Asbestos Mines, Lid., is the most north-eastern asbestos prop-
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erty now being worked in the Serpentine belt. The mine is situated
on lot 13¢ range IV of Broughton township, and the rock is hauled
to the mill, 4,000 feet distant, by an aerial tramway. On December
10th 1922, the mill, the storage shed, the tailing conveyor, the rock
conveyor and the mill bin were completely destroyed by fire,
causing a loss estimated at some $200,000. Without any loss of
time, rebuilding was commenced immediately. The mill of the
Windsor Asbestos Company, which had been erected at Coleraine,
but had only been used for trial runs, was purchased and transported
to Fast Broughton. Four months after the fire the new mill was
in commission,

The Quebec Asbestos Corporation, carried on all their mining
work in Pit No. 1, that is the old Ling mine on lot 13b of range IV.
Mine No. 2, the old Eastern Townships Co’s pit, immediately south
west of mine No. 1, remained closed all the year. This property
was acquired by the Quebec Asbestos Corporation in 1920, and it
wag worked in 1921. It is the intention to resume mining at No.
2 mine, early in the spring of 1923.

The Windsor Asbestos Company, at Coleraine, went into liqui-
dation in December 1921. During the summer of 1922 some test
drilling was carried on, on behalf of the share-holders, to the extent
of a few hundred dollars, and in December 1922, the mill was
dismantled and transported to East Broughton on the site of the
mill of the Asbestos Mines, Limited, which had been destroyed by
fire early in December,

In March 1922, a fire destroyed part of the Asbestos Brake
Lining Co’s manufacture, which was operated by Mr. Joseph
Poulin.

AsBEsTos TN OrHER COUNTRIES

United States—No figures of production of asbestos in the
United States have yet been published covering 1922, but from
information at hand very little activity prevailed in any of the
United States asbestos ficlds, and the production figures, when
rendered public will be insignificant. During practically the whole
of 1922 the Arizona mines remained idle, and very little of note is
reported from the California mines.
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In 1921, the total production of asbestos from United States
mines was 831 short tons valued at $336,968 according to U. S.
Geological Survey. Of this, 438 tons valued at $313,268 were chry-
sotile, and 393 tons, $23,700 were amphibole. Arizona’s contri-
bution to the production was 413 tons of chrysotile, valued at
$311,768.

Rhodesia—From the figures of the Rhodesia Chamber of Mines
the production, or rather the exports, of Rhodesian asbestos during
the year 1922 amounted to 14,249 long tons as compared with
19,529 tons in 1921, a decrease of 27% in quantity. The values
are rather difficult to arrive at accurately, owing to ‘“‘adjustments
on sales” which are made at irregular intervals and which may bear
partly on the current year and partly on the preceding year, but
the 1921 production had an approximate value of £600,000 and the
1922 production represented about £400,000.

In January 1923, the ruling prices in London for South Rhode-
sian white asbestos were as follows:—

3 to L inch £25 per ton; : to 2 in. £45; 4 to 13 in. £75; 1} to 2
in. £100, the market being steady but dull.

Union of South Africa.—TFigures for the 1922 production of
asbestos of the Union of South Africa are not yet available, but the
1921 production was as follows, according to the Annual Report of
the Department of Mines and Industries of the Union:

Province Tons Value
2,000 Ib. £

Cape. .o 3,467 74,499

Transvaal,..................... 1,543 27,546

NAtAL. oo e e 62 1,032

5,122 £103,067

The Cape production consists altogether of Blue asbestos
(crocidolite); the Transvaal production is amosite and chrysotile;
the Natal production is partly chrysotile and partly tremolite.
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The prices ruling in January 1923 in London for Cape asbestos
were as follows:—

Blue A. 2 to 2 inches £20; Blue B. § to 1} £35; Blue C. 13
to 2 in. £45; Blue D. 2in. and over £45 to £50. The market
and demand were firm for fibre of § inches and upward but very
slow for the shorter qualities.

Russia.— According to “U. 8. Commerce Reports” (Sept
1922) published by the Department of Commerce, quoting “Eco-
nomic Life”’ the official Moscow Soviet daily, the exports of asbestos
from Russia during the year 1921 amounted to 206,900 poods
equal to 3,737 tons. The pre-war production varied between
10,000 and 15,000 tons.

(1) “Practically all of the Ural production came from Baske-
novo, in the Government of Perm. Baskenovo (60 miles northwest
of Ekaterinburg) lies in a belt which contains a number of masses
of serpentine, the belt being approximately 18 miles long and from
2 to 3 miles wide. The asbestos-bearing portions of the serpentine
are elliptical in form, the largest being 3,500 ft. long and 1,000 ft.
wide. Asbestos cccurs as cross-fibre in a stockwork of veinlets
the cantral portion of the cllipsc as a rule being the richest in
asbestos. The maximum width of the veinlets is 8 in.; a little
glip-fibre is also present. The fibre is high grade, although less
suitable for spinning than the Canadian. The deposits were found
by a farmer in 1710, and Nikita Demidov, the founder of the famous
mining family of that name, began mining soon thereafter. Various
textiles were woven of the material for the next fifty or sixty years,
but the demand was small and the industry languished. The open
cuts were recpened on a small scale in 1883, and since 1889 the
industry has prcspered.

““Mining is done in open pits largely by contract miners whe
spend most of their time farming. In consequence of this and a
severe winter climate mining is confined largely to the months of
May, June, September, and October.”

(1) Sydney H. Ball.-Eng. & Ming. Journal, Dee. 2nd, 1922.
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CHROMITE

Chromite mining in the Coleraine district was at a standstill
all year, none of the mines having reopened in 1922. One ship-
ment of 767 tons, valued at $11,503 was made from stocks on hand,
and this constituted the only activity in the chromite industry.

However, there was a beginning of resumption of work in
January 1923. A new concern, organized by Messrs. Poudrier and
Larochelle, of Black Lake, took a lease on the mine and mill of the
J. V. Bélanger Company, one of the best properties of the district,
and have put men on reopening the mine and preparing the mill to
start preducing.

The chromite industry of the Province of Quebec is handicapped
from the fact that all our 1deposits are pockety and irregular; the
ore must be treated by concentraticn to obtain chromite carrying
the 45 to 509, chromic sesquioxide required by the market, whereas
Rhodesian, New Caledonian and Indian chromite are shipped as
mined, in lumps. The average price of chromite at 509; Crs Os,
at United States Atlantic ports, ¢. i. f., was in the vicinity of $22

During 1922 Rhodesia exported 93,474 long tons of chromite,
as ccmpared with 50,188 tonsin 1921. The mines were nct werking
at their full capacity during 1922, and they weuld be able to con-
siderably increase their output should the demand increase. It is
intervesting to note that although the supply from Turkey and
Russia, which before the war were impertant producers, has stopped
altogether owing to the disturbed economic conditions prevailing
in these two countries, this shortage has been more than filled by
Baluchistan, which is now yielding a large output owing to the
railroad construction in 1917. Much of the Baluchistan ore, which
contains 50 to 53% Crp O; and is low in silica, is reported to be
marketed in Germany. (1)

COPPER.

All the copper mines of the Province of Quebec were idle
during the whole of 1922, and very little work was done on any of
the prospects.

No mining nor shipments of ore were effected at the Eustis

(1) Edward Sampson, Eng. and Mining Journal, January 20th, 1923.
3
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mine, which has been closed down since April 1919. The mine is
kept pumped out, and work could be resumed at very short notice.

At the McDonald mine, the owners, the Weedon Mining Com-
pany, Ltd. have apparently given up the hope of resuming work in
a near future, for after stoppirg mining work in May 1920, the mine
was kept in gocd order, and pumped out until October 1922, when
pumping was stopped and pumps removed. It is now flocded.

The Quebec Megantic Copper Co., which had been organized in
1921 to develop and work a copper deposit on lot 8, range I (Cadas-
tral No. 14), of Inverness township, carried on development work

The deposit was visited by an officer of the Department in
July. At the time, there were three excavations opened on ap-
parently two mineralized zones. Pit No. 1 is 100 feet south of
No. 2, and No. 3 is 25 feet north of No. 2. Shaft No. 1 is 20 feet
deep and is timbered. No. 2 was an incline, 35 feet deep, with a
timber head-frame 40 feet high. It is reported that sinking of the
latter was carried down to a depth of 100 fect.

Apparently the operations did not meet with the expeeted
success, for the company went inte liquidation in January 1923,
and a sheriff sale of the property was advertized to take place on
February 7th 1923.

An interesting group cf claims, staked out for copper in 1921,
in the region of the headwaters of the York river, in Gaspé, was
visited during the summer by an cficer of the Bureau ¢f Mines.

These claims are situated at the very head of one ¢f the branches
of the York river, almost directly south of Mont-Louis, just
beyond the watershed between the Magdalen and the York rivers,
and they may be reached either by Mont-Louis, or from the east
by following up the York river frcm its mouth to its head.

The attention of prospectors was attracted to this area by the
floats in the beds of the breoks. Numerous pebbles and angular
blocks ccloured a vivid green by carbonates of copper, are en-
countered in all the beds of the streams.

The country is very hilly, broken, timbered and soil covered,
except on steep hillsides and cliffs. Outerops of solid rock are few
in the lower levels, but the nature of the underlying rock can
usually be ascertained by uprooted trees. The highest point
reached on the claims in the course of the examination was 855 feet
above the brook, or 2,675 feet above sea level.
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The prevailing rocks, which constitute the various hills com-
prised by the group of claims, are essentially volcanic tuffs, light
coloured and very quartzose, cut by typical granite porphyries,
with large, easily visible phenocrysts of quartz, feldspar and miea.
This association of rocks constitutes a combination favourable to
the formation of ore deposits, if the mineralizing agents happen to
have been active and to have had easy circulation. There is no
doubt as to the size of the massif of igncous rocks. Rock specimens
were taken from outerops on the claims W. Miller, Fred Miller, A.
E. Miller, S. Viet, Jos. Miller, John Baker, Alvah Miller, at various
spots, and everywhere the rocks are voleanic tuffs, porphyries,
dark trap rock, granites, in order of importance, showing igneous
rocks over an area at least three miles long north and south, by one
and a half miles wide. In all probabilities, the area cccupied by
these rocks is many times greater.

Up to the time of my visit, in mid-August 1922, the trenching
and stripping work had been limited to two claims, Fred. A. Miller’s
and Alf. Miller’s.

These two claims oceupy, in part, the western slope of a range
of hills, which reaches its highest point, 2,480 feet above sea, on
Alf. E. Miller’s claim. The comparatively steep slope is mostly
bare of vegetation and is covered with a thickness, up to three or
fcur feet, or loose angular rock, detached and broken up in blocks
up to 50 1b. or more, from the solid underlying rock and forming
a surface, cn the hillside, which looks like a series ¢f rock slides and
talus, measuring some 400 to 500 feet long by 150 to 200 wide on
Fred. Miller’s claim, and double that area on A. E. Miller’'s. The
rocks are voleanic tuffs and porphyries, stained green in many
places.

On Fred. Miller’s claim, a trench some 100 feet in length has
been excavated to the solid rock at an elevation of some 200 feet
above the brook. This trench shows several narrow zones stained
green by carbonates. In the center is the widest seam of carbonate
ore which is very nearly four feet wide, and is practically vertical.
Sample 1 is selected ore from this vein. Sample 2 is an average of
the four feet of the vein. Sample 3 is an average of the 90 to 100
feet of the trench, as represented by grab samples from the dump
along the trench, taken every foot or so. This trench shows green
stains in the walls right along its whcle length, but the average
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copper contents would be low. Another trench was being dug on
the same claim, 250 feet to the north of the main trench, same 40
to 50 feet higher up the slope of the hill. This trench, 30 feet long,
shows narrow veins of quartz, carrying carbonates and unaltered
chalcopyrite. The average contents of copper showing in the
treach walls would be low. (See p. 37)

On Alf. E. Miller’s claim the work has been limited to a few
prospecting pits which show green colorations and specks of chal-
copyrite ore.

The presence of this chalcopyrite, on these two claims, accom-
panied by the green coloration of the carbenates, would seem to
indicate that the present surface is near the top of the secondary
sulphide zone, the upper, or oxidi~ed zone having been removed cr
eroded away.

Emmons, in Principles of Economic Geology states that “Most
“of the large copper sulphides deposits in the United States, show
“three zones, (1) a leached zone near the surface, (2) an enriched
“zone below the leached zone and (3) a zone of lower grade primary
“ore below the enriched zone. In some deposits, the oxidized ores,
“and in some the primary sulphide cres, are rich enough to work.
“In other deposits only the ores of the secondary sulphide zone are
“profitable.”

In conclusion, it may be said, from the short time spent cn
the claims, (214 days), that the geological conditions, as to the
nature of the roeks which are porphyries and voleanic tuffs, are
eminently favourable to the possibility of the presence of deposits
of copper of workable size. The small amount of trenching and
stripping which has been done is entircly inadequate to enable to
form an opinion other than conjectural. But the distriet is worthy
of geological investigation and prospecting on a large scale. Large
sums of money may have to be spent before finally deciding whether
or not the present indications would turn into workable bodies.

The results obtained by the analyses of the samples are rather
encouraging, but there are serious adverse features. Prospecting
in the region is very costly, as supplies have to be packed in by
foot-trail. Development werk would, of course, also be very ex-
pensive, as at present the only trail into the distriet, is by the valley
of the York river, a distance of more than 50 miles. A shorter
way in could easily be cut from Mont-Louis. The means of trans-
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portation, from the standpoint of mining and production, are ab-
solutely lacking, and the region is very difficult for railway cons-
struction. Gaspé, the nearest railhead, is forty miles distant in a
gtraight line. Mont-Louis, the nearest tide-water, is twenty miles
in an air line, with a rise of over 2,000 feet to reach the watershed
of the York river. So that, while the district certainly offers
possibilities as to copper deposits, it can only be considered at
present as constituting latent resources for the future, unless some
phencmenally rich discoveries should be made. Such an event
could only follow from intensive prospecting and development
which would be very costly under the present ccenditions, and could
only be. undertaken by a strong financial organization. The
absence of precious metals is also a feature which would militate
against an early exploitation of the deposits, for judging from the
analyses, which follow, copper would be the only metal to be
recovered from the ore.

ANALYSES OF SAMPLES FROM MILLER CLAIMS

No. 1.—S8elected ore from small ore dump.

COPPOT e 9.809%
Goldo e L nene
SIver i, none

CoOPPer e o e 3.80
Gold. o e traces
Salver. o traces

No. 3.—Average of dump on side of trench.

COPPOT. el 1.95
Gold. o trace
SIlver. e trace

LEAD AND ZINC

There was no production whatever of lead and zine ores in
1922. The mines at Notre-Dame des Anges in Portneuf county,
which were formerly operated by the Zinc Company, Limited,
closed down in April 1921 and remained idle during the whole of
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1922. In 1921, this mine was operated during the first three
months of the year only, during which 15,500 tons of ore were
treated in the mill, but of the resulting concentrates only 778 tons
of galena was shipped, the zine concentrates apparently not having
been disposed of.

This mine was operated by the Zine Company, Limited, in
virtue of a lease which expired in 1921, and was not renewed. It
then reverted back to the Plerre Tétreault Estate, 4300 Notre
Dame St. East, Montreal, who have not gone on with operations,
except keeping the mine pumped out. During the whole of 1922,
pumping was the only work carried on.

The Federal Zinc and Lead Company Ltd., did not do much
underground development work in their Lemieux township mine.
All their efforts were concentrated on the road constructien between
the mine and the main road, which follows the Grand Cascapédia
river.

The yvear was more favourable to the production of lead than
to the zinc industry, for the price of lead in New York rose from
$4.70 in January to $7.16 in December 1922, whereas zinc increased
from $4.69 to $7.00 in the same period. But towards the end of
the year the zine market was fast recovering, and the future of the
lead and zine industry is much brighter at the beginning of 1923,
than it was at the beginning of 1922,

During the field-season of 1921, Dr. T. J. Alcock, of the Gee-
logical Survey, worked out the geology of the township of Lemieux,
in Gaspé county, with special reference to the lead and zinc deposits.
The preliminary report of his work was published in Part “D” of
the Summary report of the Geological Survey for 1921. It com-
prises 26 pages of text and two geological maps, which will prove
most useful and interesting to anyocne interested in this region.
We are reproducing some cf his conclusicns here below.

ExTrRACTS FROM
GeoLosy or LeEMieux Townsaip, Gaspe County, QUEBEC (1)

The area comprises approximately 70 square miles and lies in
the central part of Gaspé Peninsula on the divide between the

(1) Dr. F. J. Aleoek, Summary report, Geological Survey, for the year
1921, Part D, pages 71-96.
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waters flowing about 25 miles (as the crow flies) north to the St.
Lawrence and those flowing south about 40 miles (as the crow flies)
to Chaleurs Bay. The area, theugh nearer the St. Lawrence, is
more easily reached from the south, by which route Shickshock
mountalus are avoided.

The fcllowing ig a generalized summary of the rock succession
in Gaspé peninsula.—

Devonce-Carboniferous.............. ... ... Bonaventure series.
Unconformity.
Middle Devonian..............___.. .. ..Gaspé sardstone,
Unconformity.
Lower Devonian........... ... ... Gaspé limestones.
Silurian . . Mont-Joli massive.
Black Cape Section,etc
Unconformity.
Ordovician....................... .. ... Quebec group.
Unconformaty.
Precambrian.......____ .. ... Metamorphcsed sedi-
ments and igneous
rocks.

Palaeozcic igneous rocks: acid and basic lava flows; acid and
basic sheets and dykes; peridotites, largely serpentinized; deep-
seated acid intrusives.

The consolidated rocks of themap-arca consist of sediments,
voleanics, and intrusive rocks of both hypabyssal and deep-seated
varieties. The following is the succession:—

Porphyry, granite, syenite.
Intrusive contact.

Gaspé sandstone.

Basic and acid voleanics.

Shales and limestones.

ECONOMIC GEOLOGY
Lead-Zinc

Crown-granted mineral claims of the area (Map 1935) are held
by two companies, the Federal Zine and Lead Company and the
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North Ameriea Mining Company. Almost all the exploration and
development werk has been carried out by the former company.
The presidert of the Federal Company is Mr. T. O. Lyall; the vice-
president and general manager is Mr. J. C. Beidelman; the com-
pany’s headquarters are at 285 Beaver Hall Hill, Montreal.

Character of the Deposits.—The deposits are in Devonian shales
and limestcnes intruded by perphyry and syenite. The sediments
are folded, faulted, joined, and brecciated. There has also been
movement after the period c¢f mineralization.

The country is covered by a heavy overburden and in con-
sequence cutcrops are few. The presence of ore is usually detected
by finding pieces of galena in the float. These sometimes form large
rounded masses, weathered brewnish; as a rule they have not tra-
velled far, and by trenching uphill from such float, vein outerops
can usvally be uncovered. In cther cases actual outerops of veins
are exposed. Most of these outerops consist of chambered quartz
from which the zine blende, and often also the galena, has been
leached. The quartz is white or perhaps stained brownish; the
amethystine variety, common underground, is usually bleached
white in the surface exposures.

In the form the deposits are veins, and like most veins they
pinch and swell. In some places they show sharp contaets with
the enclosing rock, in other places there is a brecciated zone in
which there is a more or less gradual transition from massive vein
material to barren country rock. In places the latter type becomes
a stockworks. Horses of country rock of various sizes and shapes
are found in the veins and have sharply defined borders and angles,
showing that the solution which deposited the vein material did
not affect the shales.

The dip of the veins is for the most part over 70 degrees. The
larger veins run in a general north-east direction, cutting across the
strike of the sediments. They apparently follow fault and breccia-
tion planes, with mineralization to a lesser extent along joint planes.
In addition there has been movement later than the mineraliza-
ticn. Ove fault parallels the west wall of the Federal vein, and 180
feet north of the north ercsseut, the same vein is cut off on the
100-foot level by another fault.

Mzineralogy of deposits.—The minerals of the veins are sphalerite
and galena in a gangue of quartz and carbenate. Pyrite, mar-
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casite, and chalcopyrite are present in very minor amounts. The
sphalerite is for the most part light yellow, varying locally, however,
to a reddish brown, and is almost free from iron. It compares
favourably with the best Missouri blende.

“An analysis (made by J. T. Donald and Company, Montreal,
for the Federal Zince and Lead Company) of a sample of ore gave
the fcllowing results:

Per cent
Insoluble and siliea......_... ... .. .. 0.35
Tron oxide... ... ... o 0.82
Alumina.. ... 0..10
Sulpbur...._ 32.46
Lead .. o i traces
Lime . .. None detected
Magnesia........ ... ..cc.coc.. ... ... Norne detected
Cadmium...._....... ... ... Nene detected

In the surface expeosures and to a certain extent in the upper
parts of the veins the sphalerite has been leached out by surface
waters, but the leaching has affected only slightly the amount of
zinc blende originally present. Some of the surface specimens have
a white coating which ccnsists of an intimate mixture of zine
hydrated carbenate or hydro-zineite. A soft, white kaolin mineral
is also found on the 100-foot level, and even on the 250-foot level,
but only in small amounts.

On the 250-feot level a greenish vellow mineral is associated
with the zine ore both in the veins and in the breceia. This mineral
was found to be an hydrated silicate of aluminium carrying a smaller
quantity of magnesium. The ratios of silica to aluminium and
magnesium are as follows: for 12 Si there are 8 Al and 1 Mg; the
water ratic was not determined. The mineral when examined
under the microscope was seen to consist of low birefringent fibres.
The mean index cf refraction1s 1.566. It dces not possess physical
and chemical characters sufficiently well defined to place it in the
mineralogical nomenclature. It is certainly a mineral of the
kaolinite group carrving in addition a small quantity of magnesia.

The galena is less abundant than the sphalerite, but there are
places where it cccurs in large masses. Being less soluble than the
sphalerite, it persists in the upper part of the vein; and in some of
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the outerops it occurs in the quartz, often with a reddish brown
coating of iron cxide. The cleavage surfaces range from minute
areas to surfaces over 2 inches across. In one vug lined with small
crystals of dolemite an excellent galena crystal showing cube faces
truncated by octahedron corners was found. Some cof the larger
masses of galena show strain effects, prcduced by movement after
the periods of mineralization.

The chief gangue mineral is quartz, both white and amethys-
tine. In places the quartz is definitely banded, and frequently
there is a comb structure. At one place in the Federal vein there
are six of the parallel fillings which show that at the least six times
the vein was closed and reopened along the wall. The banded
veins which show this comb structure in the centre almost always
consist of amethystine quartz. In some places the central bands
censist of amethystine quartz, and the cuter part of white quartz.
Dolomite cecurs as minor gangue mineral and a light yellow ecar-
benate of the composition of ankerite is also fairly abundant.

On the 250-foot level are numerous small stringers of light pink
calcite. Most of these are less than an inch in width and as a rule
cross the bedding of the shales at steep angles.

A study of some polished scetions of the ore brought out some
facts with regard to its paragenesis. A speeimen composed largely
of dark sphalerite was found to contain the iron sulphides, pyrite
and mareasite, of which marcasite was the younger. The latest
sulphide introduced was galena which occurs as veins traversing
the other sulphides; its deposition was probably in the nature of
a replacement. Theugh essentially belonging to one period cof
mineralization, there seems to have been a certain order of deposi-
tion among the vein minerals, but, undceubtedly, the periods of
deposition of all the minerals overlapped. The first period was
largely occupied by the depesition of quartz. Then followed iron
and zine sulphides of which marcasite was the latest. Later still
came soluticns which depcsited lead, and, last of all, quartz and
carbonate.

Origin of the Deposits—"The deposits are believed to be gene-
tically related to the deep-seated intrusive rocks of the area. Sili-
ceous sulphide-bearing solutions from the magma in the later stages
of its crystallization probably travelled along lines of fractures for
considerable distances from their source and deposited their sul-
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phide and silica content along these fracture planes and in brec-
ciated zones. The shales were the most influential in causing
precipitation from solution. Earth movement continued during
this period of mineralization. The veins were repeatedly reopened
and even after vein deposition ceased, further faulting took place.

Developmenl.—Sixteen veins have been exposed by surface
workings. Only the main ones have been shown on the map of the
region around the mine. All of these show ore where they have
bheen opened. The main vein, and the best developed, is the
Federal or No. 1. It has a known length of approximately 600 feet
and an average width of 8 feet. In places it is considerably wider
than this and in addition is bordered locally by mineralized hreceia.
Several other veins interscet it. With more development it may
be found that other veins compare favourably, in size and quality
with the Federal. Two of these possibilities require mention.
The first is the McKinlay, or No. 16, which forms a large, abrupt
outcrop on Federal hill 900 feet southwest of No. 1 shaft. This 1s
a large vein whose length has not as yet been determined by trench-
ing, but which is exposed in the road to the Fast of the main out-
crop. It has a width of 60 fect which includes, however, a borse
of country rock. The vein contains Ligh-grade ore, and is bordered
on the north by breccia. The other possibility is No. 14, or the
Bois. It has been traced by trenches and sunk on for 64 feet.
The vein has a maximum width of 18 feet and shows the usual
mineralizaticn, with the local addition, however, of more chal-
copyrite than is at present in the Federal vein

Most of the exploration has been carried out from Ne. 1 shaft
on the Federal vein. This was originally sunk 100 feet on an
incline following the vein, but later, a vertical shaft was sunk from
the surface to a depth of 257 feet. The amount of hcrizontal
workings from this shaft is as follows:

Drifting Feet
North drift (100-ft. level).... 6573
Drnift frem No. 1 west crosscut north (100-feet
level) .. ... . S 34.2
South drift (No 1 levcl) ...................................... 360.8
Drift around Federal shaft (100-ft. level).......... 738

1,126.1
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Crossculting:

No. 1 west crodscut north (100-ft. level). ... .. 180..4
No.2 “ morth ¢ ¢ 1640
No. 1 east “ morth ¢ 30.9
No. 1 west “ gouth ¢4 e L 480
Adit 1004t level. . 126.8
Adit 250-ft. level ... 104.0
West crosscut 250-ft. level ... ... ... 165..0
East crosscut 250-ft. level ... ... .. 61.0

880..1

The Gilker or No. 2 shaft has been sunk to a depth cf 18 feet,
and the Bois or No. 3 shaft to a depth of 64 feet.

The rock at the pertal of the 100-foot level consists of shales,
in beds of from 2 to 4 inches thick striking north 75 degrees west
and dipping 55 degrees southwest. The rock is finely jcinted and
traversed by small quartz stringers along the jointing and bedding
plancs. About 75 feet frcm the portal a breccia zone 12 feet wide
contains a net work of stringers with some masses of vellow zinc
blende. From this point to within 20 feet of the south drift, the
shales are poor. This last 20 feet, hcwever, consists of breccia
with some sphalerite.

The south drift follows a vein the foot-wall of which is sharply
defined but whose ecastern border fades out into brecciated shales.
The vein as exposed here is from 5 to 8 feet wide and consists of
quartz and carbonate with sphalerite and galena, and numerous
small horses of shale with a part of the vein in the foot-wall. The
foot-wall follows a post-mineralization fault-plane marked by a
zone of crushed shale which varies up to 6 inches in width. The
short south crosscut exposes heavily-bedded dark shales. A little
one is exposed at one place in the face, but there is no definite vein.
Two parallel light-coloured zones of soft meterial, 14 to 6 inches
in width, which follow the bedding planes and which are evidently
minor shear zoncs, oceur in this crosscut.

The drift, north of its junction with the adit, cuts through vein
and mineralized breccia material. In places the vein carries a
series of parallel bands of amethystine quartz showing a succession
of reopenings and closings. A large horse of shale 10 fcet long and
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214 feet high is present in the mineral zone. Immediately south
of the shaft the vein is from 12 to 16 feet wide.

At the north crosscut the fault plane which borders the south
drift is well marked; 115 feet to the west of it another fault is seen
parallel to it. At 65 feet along crosseut is still a third fault which
runs at right angles to the crcsseut.  The north crosscut traverses
shale in beds from 1 to 6 inches in thickness and contains a few
stringers of vein material. A shcert drift from the north crosscut
follows a vein 5 feet to 6 feet wide which 1s probably the under-
ground extensicn of No. 3 vein, and carries high percentages of ore.

North of the shaft the main drift follows the Federal vein
which here shows quartz and ore up to 12 feet in width bordered by
a zone of mineralized breccia. At 180 fect north of ncrth crosscut
No. 1 the vein is cut off by a fault plane dipping at an angle of 50
degrees to the east. The fault plane is an cpen fissure and strikes
north 45 degrees west.

North of this fault the north drift follows a vein known as the
porphyry, from the fact that it parallels a band of light coloured
rock, though throughout its exposed length there is 2 band of black
shale 1 to 3 feet wide between the vein and the light grey reck.
This rock, which is approximately 50 per cent carbonate, i1s ap-
parently a porphyry intrusicn, highly altered by carbonate solu-
tions. In places it contains disseminated masses of zinc blende.
The vein has a width of from 114 to 6 feet, is bordered by breccia,
and has been followed for 200 feet. It contains rich zine and lead
values. South of the turn in the drift, the vein disappears, but,
35 feet east of the bend, a vein 3 feet wide, a continuatien of the
Porphyry vein, ecrosses the drift. From here to the breast of the
drift the walls show nothing but shale striking north 67 degrees
east and dipping 27 degrecs southeast.

North crosscut No. 2 is driven through shales and dense, dark-
couloured crinoidal limestones for 55 feet and then passes into
porphyritic syenite. This rock is fresh and massive, but shows
local slickensided fractures and small quartz stringers. North
crosscut No. 3 exposes only shales.

On the 250-foot level, a total length of 226 feet of crosscutting
has been done. FEast of the shaft the rocks exposed consist of
shales and limestones. These rocks are interbedded, but in places
irregular masses of limestones are surrounded by shale. a condition
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brought about by the defcrmation of the beds. Near the east end
of the crosscut some rich ore has been cxposed. On the north side
is a vein zone 4 to b feet wide containing zine blende and galena in
large masses and bordered by a broad breccia zone. Directly
opposite, on the south side, is a rich zone 12 feet wide. A fault
plane appears on the roof of the crosscut on the north face and cuts
the south face about 2 feet above the floor of the crosscut. The
fault is parallel to the bedding of the shales. Either two veins
have been brought together at this point or there has been faulting
across a vein bringing a wider part over a narrower part. The
fault plane shows a marked gouge zone and slickensided striations.

West of the shaft the crosscut shows a number of features of
interest. Ten feet from the shaft is a brecciated vein zone con-
taining ore. Fifteen feet farther on is a fault plane dipping 20
degrees to the east which is open 1n places and forms a water
course. Several other faults are exposed in this crosscut. and a
few small veins with accompanying breccia zones. Numerous vein-
lets of pale pink calcite here cut the shales.

Ore values.—The veins expcsed throughout the workings show
good values in zine and lead ore and even the brecciated zones are
in places rich enough to be mined. The following 1s a list of assays
from samples cut across the quartz veins at various points and
across some of the brecciated zones. The samples were taken by
Dr. Walter Harvey Weed and are given here through the courtesy
of the Federal Zine and Lead Company.
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SAMPLES
No. LocaTion Thickness Lead Zink
Feet 7 A
1 [Between tunnel and south drift........ 12.0
2 |Quartz-spar vein next to wall opposite
south drift........................ 8.4 2.8 8.2
3 |Breecia, east of No. 2................ 9.5 0.0 1.0
4 |Across vein north end south drift... ... .3 3.1 11.1
5 |South face, end south drift............ 6.5 14.1 5.8
6 {Vein, at 61 feet south of inclined shaft,
foot-wall. . ............ ... ... . ... 6.0 6.6 4.4
7 |Vein at 61 feet south of inclined shaft,
hanging wall. ..................... 54 3.4 3.9
8 |Point 20 feet north of No. 7, 41 feet from
shaft, hanging wall. ................ 6.0 0.9 3.6
9 |Point 20 feet north of No. 7, 41 feet from
shaft, hanging wall................. 6.0 0.9 6.8
10 [At first crosseut northwest of shaft... .. 8.2 1.5 3.2
11 130 feet north of No. 10............... 6.0 2.5 15.3
12 |22 feet north of No. 11............... 6.0 3.0 8.3
13 |30 feet north of No. 12............... 4.8 2.2 8.4
14 {16-2 feet south of Survey Hub No. 8, 20
feetnorth of 13.................... 3.5 9.5 15.3
15 |12 feet north of Survey Hub No. 8..... 6.0 9.2 8.3
16 |46 feet north of Hub No. 8............ 6.0 1.2 5.7
17 |Crosscut to east breccia at end of east
CTOSSCUDL. . v ottt i it ien e nans 10.0 0.0 3.9
18 |Breccia westof 17................... 10.0 0.0 trace
19 |Across vein over porphyry in erosscut
west for 10 feet from drift.......... 7.5 0.0 3.3
20 |Breceia corner of cast crosscut north
side to drift and to No. 18.......... 4.3 0.0 1.1
21 |35 feet from east crosscut............. 4.0 0.2 2.7
22 {12-6 feet beyond No. 21 opposite fault. 10.0 2.3 8.2

*

“A composite sample representing equal parts of material from
twelve cuts across the Federal vein from the extreme south end to
the northernmost peint exposed shews 3.8 per cent lead and 7.9
per cent zine with 9.46 per cent lime and 43.85 per cent silica.
This composite sample is considered as representative since it
checked up closely with the calculated average of the individual
assays and it may be accepted as an average for the entire vein so
far as exposed underground.”’

The assays show that the lead content of the veins and brec-
ciated zones varies from nothing up to 14 per cent and the zinc up
to 15 per cent.
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Conclusions regarding Deposits.—The development which has
been carricd out so far indicates that there is a large quantity of
ore in sight. With regard to the persistence of the veins in depth,
vein outcrops have been found throughout a vertical range of 560
feet, this being the difference in elevation between a vein, exposed
in a cut Jor a road in the valley hottom, and that of the outcrops on
the summit of the Federal hill. It is probable that such strong
veing as the Federal, the Porphyry, the MecKinlay, and others
extend tc much deeper than this. It is commonly assumed that a
vein is ag deep as it is long; hence a depth of 1,000 fecet cr even con-
siderably more is quite to be expected. Should this prove to he
the case the Federal would have an available tonnage that weuld
make this one of the large zine properties of America. The ore is
of excellent quality, is in no way cemplex, and should be easy of
concentration. The handicap at present to further development
1s lack of good means of communicaticn.

Orarr ProsprcTs

The North America Mining Company holds the mining rights
on claim L and several other claims of the arca. On claim L a
shaft has been sunk 30 feet and two open-cuts have been made.
The veins opened up are similar in character and mineralization
to those on the Tederal Company’s holdings, but so little work
has heen done that it is impossible tc make any statement with
regard to their possibilities.

The surrounding region deserves to be still prospected. In
additicn to the zine and lead deposits, chaleopyrite has been found
in several of the veins of the region which suggests the possibility
of copper deposits being located. The contacts of the Tabletop
bathelith with the Palaeozeic sediments should also be searched
for ore deposits. The serpentine belt likewise deserves to be
thoroughly prespected. Chromite is known to be present in small
quantities and it is possible that deposits of commercial importance
may vet be found. Similar basic rocks in other parts of the world
are also the source of platinum.

GOLD AND SILVER

For a number of yecars past the small quantity of precious
metals produced annually in the Province of Quebec, have been hy-
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products derived incidentally from the treatment of the copper,
lead and zinc ores, and as none of these ores were produced or
shipped in 1922, there has been no production of gold and silver to
record this year.

There is at present no gold industry, properly speaking, in the
Province of Quebec; that is production of gold from quartz vein
mining, or from placer deposits, although the provinee possesses
both kinds of deposits.

The gold placer deposits of the Beauce district, in the basin
of the Chaudiére river, have been known since 1823, and for many
years were the object of active operations, more particularly
between 1870 and 1885. The total value of the gold extracted from
these deposits, from the beginning of operations up ta 1912, when
the Compagnie des Champs d’Or Rigaud-Vaudreuil diseontinued
work, has been estimated at between 214 and 3 million dollars. A
detailed report on the geology of the “Beauceville Map-Area”, by
Dr. B. R. Mackay, was published in 1921, by the Geological Survey,
Department of Mines, Ottawa, and to this valuable report, anyone
interested in the placer deposits of the Chaudiére basin is referred.
Gold bearing sands have also been observed in several other places
in the Province.

The presence of gold bearing quartz veins has been noted in
various places, but within the last year the areas which have been
most prominently before the public, and have attracted the atten-
tion of prospectors, are situated in northwestern Quebec, south of
the Transcontinental Railway, east of the interprovineial bcundary,
between Quebec and Ontario. The geological conditions in this
region are very similar to those prevailing in the Larder Lake,
Kirkland Lake and Porcupine districts, and a considerable rush of
prospectors, accompanied by an active staking of mining claims,
started in the spring of 1921, and after one year does not show
signs of abating.

The main scene of activity comprises the tc wnships of Dasserat,
Boischatel, Rouyn, Joannés, Dufay, Dufresnoy, and Monthray
which are in partin Temiscamingue county and in part in Abitibi
county.

In a preliminary report issued in October 1922, by the Ontario
Bureau of Mines, it is pointed out that in northeastern Ontario, an
important gold bearing zone follows a belt of Temiscaming sedi-

4
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ments, having an cast and west trend, which was traced in Ontario
for a distance of 60 miles. This mineralized belt contains the
Matachewan deposits; the Kirkland Lake gold camp; and the
Larder Lake deposits. It is in the extension into Quebec of this
Matachewan-Kirkland-Larder gold belt that the prospecting
rush is taking place. Before the winter snow covered the ground
in the fall of 1922, some preliminary work had been done on several
of the claims in Boischatel and Rouyn townships, and the results
were sufficiently encouraging to induce the claim holders to bring
into the district, over winter roads, diamond drills and light mining
equipment to carry on prospecting and development throughcut
the winter.

The influx of prospectors into the region beganin March
1922, and by the end of the summer 35,000 acres had been staked
out in mining claims. The rush was continued all winter, but
most of the staking from November to May has to be done on the
snow, and the claim staking during that period is, to a great extent,
a matter of haphazard, as regards the value of the ground for
mining. By the middle of March of 1923, the records of the Quebec
Bureau of Mines shewed that, in round numbers, during the pre-
ceding twelve menths, some of 640 claims, covering 86,000 acres
had been staked and recorded, distributed as follows: Rouyn 340
claims covering 44,800 acres; Boischatel 120 claims, 18,000 acres;
Joanneés 60 claims, 8,000 acres; Dufresnoy 45 claims, 6,400 acres;
Dasserat 35 claims, 4,400 acres; Dufay, Montbeillard, Bellecombe,
together, 40 claims, 5,000 acres.

By the preliminary work that has becn done, several con-
siderable bodies of ore have been revealed. It is a remarkable
fact that few assays have been blank. Contents of $7.00 to $15.00
a ton are numerous, and many grab samples have given high results.

Although the assays are not spectacular, they are notably con-
sistent, and there are indications of the possibilities of large ton-
nages in several places. In Rouvn township a group of claims on
Héré Lake have been optioned to a Toronto syndicate, organized
by Mr. J. Hammil, and on one of these claims two diamond drills
were at work in March 1923.  Another group, organized by Messrs.
Thomson and Chadbourne, of New York, under the name of “The
Noranda Mines, Ltd.”, controls several claims, among which the
Powell and the Horne claims, two of the earliest staked. On the
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Powell claim a small complete mining plant, to sink to a depth of
300 feet, was brought in over the snow roads and will be set up as
soon 4s the snow is off the ground.

During the summer of 1922, two geological parties, sent in by
the Department of Mines, under Mr. H. C. Cooke, made a study of
the geology of an area of 900 square miles and his report and map
are now in press and will soon be available to the public. By
kind permission of the Director of the Geological Survey, extracts
of Dr. Cooke's repert are reproduced here under. As Dr.
Cooke’s complete report will show in detail, numerous large bodies
of porphyries, as well as of syenite and granite intrusions, were
noted; and taking into account the keynote of the advice of official
geologists of the Ontario Burcau of Mines to the prospectors, which
can be summed up in one sentence. “For gold deposits look for
feldspar porphyry and quartz porphyry intrusions in or near the great
belts of Precambrian  sediments, particularly the Temiscaming
serzes”’, this area in the Province of Quebee is most promising.

Attention is called to the fact that the belt of Temiscaming
sediment, which is shown on the little sketech map (page 51) as
covering parts of the townships of Dasserat, Dufay, Bcischatel,
Montbeillard, Rouyn, Bellecombe, Joannés, and Vaudray, extends
to the east for a further distance of at least sixty miles, to beyond
the Bell river, retaining a width of six to ten miles, and that the
whole of this development is well worthy of intensive prospection.

EXTRACTS (1) FROM REPORT ON OPASATICA MAP-
AREA, NORTHERN QUEBEC

(By Dr. H. C. Cooke)

INTRODUCTION

The study of the belt of geld-bearing rocks that extends from
Matachewan district te Larder Lake district indicated that the
Temiscaming series and, probably the gold-bearing porphyries,
extended eastward into Quebec. Accordingly it was decided to
commence, in 1922, detailed mapping in Quebeec. Events have

(1) By permission of the Director of Geological Survey, Dept, of
Mines, Ottawa.
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more than justified the course, for in the latter part of the summer
of that year promising gold discoveries were made within the area
mapped.

GENERAL CHARACTER OF THE AREA

Means of Access.—The map-area is easily accessible either from
the south, west, or north. The route from the west is probably
the easicst for the traveller with little baggage. TFrom Dane
station on the Temiscaming and Nerthern Ontaric railway a stage
makes daily trips eastward to Larder lake, a distance of 18 miles.
Motor boats may be obtained to cross Larder lake, 8 miles, and
from the east end of the lake there is a fairly good road 17 miles
long, to the Lake Fortune mine. This road is reported to extend
a further 14 miles to Rosebury lake, (Héré lake).

From the ncrth there is a good canoe route, by which a trip
may be made easily in two days from the National Transcontinental
railway to Opasatica lake. Starting from La Sarre, a town of
about a thcusand inhabitants, the route follows La Sarre river some
8 miles to lake Abitibi, cresses the lake, and runs up the Abitibi
river to Duparquet lake; then up Kanasuta river to Dasserat lake
and Ogima lake (Berthemet lake), from which two short portages
lead to Opasatica lake and the rcad to Dane. There are only seven
portages on this route, all short except the one between Ogima
(Berthemet) and Summit lakes, which is a trifle more than half a
mile in length.

The southern route, although longer than the other is probably
the easicst for a party bringing in a large quantity of supplies.
From Liskeard or Hailevbury, en the Temiscaming and Northern
Ontario railway, one may travel by steamboat or motor car to
North Temiscaming, at the head of lake Temiscaming, whence a
fairly good road 28 miles long runs north to the foot of Opasatica
lake. A loaded team can ccver the distance easily in one day, and
it is said that the Quebec Government intends to improve the road
in the near future so as to make it easily passable for motor cars
and trucks. From the fcot of Opasatica lake to the head of the
lake, 20 miles, recourse may be had to canoe or motor boat.

Another very good, but still longer, rcute to Osisko lake,
(Tremoy lake), starts at Gillies Depot, on lac des Quinze, which
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may be reached by motor truck from Ville-Marie in a couple of
hours. The cance route lies up the east arm of Quinze lake
through lake Expanse, up the Ottawa and Kinojevis rivers, through
Kinejovis lake to Routhier lake and Rouyn lake. From Rouyn
lake there is a portage three-quarters of a mile long to Osisko lake
(Tremoy lake). The route is about 75 miles in length but has the
advantage of being an all water route except for the one portage
mentioned.

GENERAL GEOLOGY

Opasatica map area is similar in a general way to the remainder
of the Temiscaming region, and particularly resembles the Larder
lake area directly to the west. Nearly all the rock types found in
the Larder area (1) oceur in Opasatica area.

The primary subdivision of the rocks, based on their age rela-
tions, is a dual one. The younger group is represented in Opasatica
district only by the rather flat-lying sediments of the Cobalt series.
These rocks are separated from the underlying older division by a
great unconformity, which represents an enormous interval of time
during which these clder rocks were being gradually worn away
and carried by streams to the sea. It has been estimated that
the thickpness of reck remeved during this long period of erosion
was at least 14,000 feet, and may have reached amaximum of over
30,000 feet. (2)

The older greup of rocks is a complex whose component parts
are becoming every year better known. It includes two great
series of surficial rocks (3), which are everywhere intruded by a
variety of igneous rocks. The younger of the two series is known
as the Temiscaming series, and consists predominantly of sediments,
but may contain locally large volumes of lavas. It rests with pro-
nounced unconformity on the older series, the Keewatin, which is
composed largely of lavas with minor amounts of sedimentary
material. The igneous rocks intruding the surficial formations are
of great variety, and will be dealt with fully in the detailed section
of this report.

(1) Larder Lake district, Ont., Geol. Surv., Can, Mem, 131 pt. 2, 1922,

(2) The Larder lake distriet Ont., Geo., Surv. Can., Mem. 131, p. 38,
1922,
(3) i. e. rocks laid down on the earth’s surface.
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The rocks and their age relations may be summarily presented
in the following:
TABLE OF FORMATIONS

Quaternary  Post-glacial Clays, silts, sands.

Glacial Boulder clay, stony and
gravelly mcrainic depo-
sits. :

Huronian Cobalt series Conglomerate, greywacke,

arkose, argillite.

Great Unconformity

BRasaltie diabase
Later gabbro

Syenite
Pre-Hurcnian Hornblende-mica lampro-
intrusives phyre
Svenite porphyry
Giranite

Older gabbro.

Folding

Diorite porphyry
Amphibelite
Hernblende lamprophyre.

Temiscaming series Conglomerates, greywackes
and basalts.

Unconformity

Keewatin Basalts, andesites, dacites,
rhyolites and tuffs.
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Keewatin Basalls.—Basalts form the bulk of the Keewatin
rocks, as in most areas. They are mostly dark, olive-green rocks,
to which the name greenstone has been fittingly applied. When
fresh they consist of labradorite and pyroxene, but commonly they
are so badly altered that only traces of the original minerals are
visible, in a mixture of chlorite, kaolin, epidote, and other secondary
products. They are mestly massive, except where sheared along
fault planes cr at the centacts of two flows where movement during
folding has been concentrated. Consequently, in spite of the alter-
ation they have undergone they retain their original structures and
textures and exhibit them remarkably well in clean weathered sur-
faces.

The basalts are mainly rather finc-grained, equigranular (1)
rocks with a grain rarely greater than Tmm. in the coarser parts of
the flows, and decreasing to exceedingly fine grained, almest glassy,
in the upper parts cf the flows. They frequently possess pillow
structures, more rarely flow and amygdaloidal textures.

It is interesting to observe that in Opasatica area, as also for
at least 60 miles to the west of the Ontario boundary, basalts form
the bulk of the Keewatin rocks, with minor amounts of dacites and
rhyolites and very little andesite. This is sharply in contrast with
the Keewatin in north-central Quebece, west and southwest of lake
Chibougamau, where the amount of andesite 1s perhaps 35 per
cent or more of the total bulk, and the amount of acid types is
small very.

Dacite. Trachyte, Rhyolite.—Acid lavas are found in many places
throughout Opasatica area. Quite a thick body of them occurs on
Mishikwish lake (Arnoux lake). They were observed in several
places on Dasserat lake, on Washusk (Desvaux) and Uwass (Demin)
lakes, at the east end of Pelletier lake, near Osisko lake (Tremoy
lake). and in a number of other localities.

These rocks are very well deseribed by the term “grey lavas”
that has been recently applied to them by the geclogists of the
Ontario Department of Mines. They are cream-white to grey
white rocks, invariably fine grained though often finely porphyritic,
and usually, though not always, altered to rather soft kaclinic

_ (1) Equigranular—meaning that all the mineral grains composing a
specimen of rock are approximately equal to one another in size. The average
size of the mineral grain is termed the “grain’ of the rock.
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aggregates. Amygdaloidal textures are very ccmmon, the amyg-
dules being 'usu-ally filled with quartz. Good pillow structures occur
in many places in the dacites and trachytes.

Tuffs.—Coarse volcanic breccias made up of angular fragments
of lava, without bedding, occur here and there throughout Opasa-
tica area, interbedded with the volcanic flows. Of greater interest
are the fine-grained bedded tuffs found in the eastern part of the
area. They form a band about 4 miles in length in the map-area,
with a maximum width of half a mile, to the south of Pelletier lake
lying between the Keewatin lavas and the Timiscaming conglom-
erate. At the west end the band wedges out, at the cast end it
continues on unbroken intc territory not yet mapped.

They arc black or grevish black, rather soft rocks, for the most
part very fine-grained, and thinly and uniformly bedded. The beds
vary from one-cighth inch to 4 or 5 inches in thickness, and the
individual beds may be traced across outereps several hundred feet
in length. Evidently therefore they were laid down in bodies of
quiet water.

The tuffs lie stratigraphieally above the main body of lavas to
the north, and are interbedded with small basalt flows; and there
18 no evidence of unconformity between them and the basalts, but
every indication, on the contrary, that they were laid down directly
on the uneroded surface of the flows. It cannot be doubted, there-
fore, that there was no extensive interval of time between the depo-
sition of the basalts and that of the tufts, and, consequently, that
the tuffs are a true member of the Keewatin series.

Around Pelletier lake and southward to the boundary of the
Timiscaming series, a distance of at least 2 1-4 miles, the Keewatin
lavas and tuffs are tilted into vertical attitudes and all face toward
the south; that is, the present south side of each individual bed or
flow is the side originally uppermost at the time of its formation.
This area, therefore, forms part of the south limb of an anticline or
the north limb of a syncline. The strike is nearly due east and
west near the Timiscaming contact on the south, and, farther
north, gradually swings south of east.

In the neighbourhood of Dasserat lake a larger number of
observations on structure were obtained. At the north end of the
lake, and for at least 5 miles scuth, past the mouth of the inlet to
Mishikwish lake (Arnouxlake), the flows all have an approximately
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east west strike, and their upper sides face toward the south. The
angle of dip varies from about 60 degrees south at the north end
of the lake, to vertical near the mouth of the inlet to Mishikwish
lake (Arnoux lake); while still farther to the south, at the east end
of Uwass lake (Demin lake), the strata are overturned and dip 70
degrees north.

All the structural determinations made on Washusk (Desvaux),
Ogima (Berthemet), and the scuth end of Dasserat lake show the
lava flows with approximately east-west strikes, but with the upper
sides of the flows facing northward. These flows, thercfore, form
the south limb of the syncline of which the flows deseribed in the
last paragraph form the north limb. The axis of this syncline must
pass somewhere between the north end of Uwass lake (Demin lake)
and the north end of Washusk lake (Desvaux lake), and across
Dasserat lake somewhere between the south shore of Renault bay
and a point about a mile to the north.

There are, according to the feregoing, two great syneclines in
the Opasatica area, one around Dasserat lake, with its axis running
somewhat south of east, and one around Pelletier lake. The posi-
tion of the axis of the latter has not been directly determined, but
it must lie at least 3 miles south of the lake, and must strike in a
general east and west directicn. The measured width of one imb
of the Dasserat fold is over 5 miles, so that it must be approximately
10 miles north or south from onc synclinal axis to the next.

Now, if the axis of the Dasserat syncline be projected eastward
along the strike, it passes close to the prebable position of the Pelle-
tier syneline. It is therefore highly probable that the two axes
coincide, and that one great fold passes across the whole area. If
this be true, the flows around and south of Pelletier lake correspond
in stratigraphic position to those arcund the northern part of
Dagserat lake; that is, they all form part of the north limb of one
synecline.

TIMISKAMING SERIES

Distribution—The Temiskaming series forms a belt 10 or 12
miles wide to the south of the Keewatin. The two are in direct
contact in Rouyn township and the adjacent part of Boischatel
township, but throughout Dasserat and the greater part of Bois-
chatel township the contact is covered by a tongue of the overlying
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Cobalt series. In the western and middle parts of Dufay town-
ship the width of the Timiskaming is reduced to a mile and a half
by the intrusion of the granite batholith.

Lithological Character—The Timigskaming series of Opasatica
area consists of a very thick conglomerate member next the Kee-
watin, overlain by sandy greywackes. Interbedded with the grey-
wackes on Opasatica lake area some basic lavas, which are now
badly altered, but must originally have been of about the com-
position of basalts. The whcle series has been so strongly com-
pressed during the folding movements as to be largely converted
into schists. ‘

Folding—The great body of Timiskaming sediments in Opa-
satica area has the general structure of a synclinorium, or great
syneline, made up of several subordinate anticlines and synelines.
The south side of the synelinorium is not visible, as it has largely
been destroyed by the intrusion of great batholiths of granite; but
inclusions of the Timiskaming rocks in the granite, some of them
miles in length, show that the sediments once formed a belt more
than 25 miles in width from north to south.

Correlation.—The conglomerates and greywackes here termed
Timiskaming series were termed the Pontiac series by M. E. Wilson,
who considered, on various grounds, that the sediments underlie
or are interbedded with the lavas of the Keewatin (1). In a recent
paper (2) the writer showed that the Pontiae series 1s probably to
be correlated with the Timiskaming series of Kirkland Lake and
Larder Lake distriets, and the work of the past summer has strength-
ened greatly the conclusions previously reached. The name
Timiskaming series is therefore used throughout this report, instead
of Pontiac series.

The Timiskaming of Ontaric and the Pontiac of Quebec are
alike in composition and succession of formations. They were laid
down under identically similar conditions, on a floor of Keewatin
rocks that was folded and eroded to about the same extent in both
districts, and they were later folded so that the strike of the axes
of folding and even the plunge of those axes are similar in the two
districts. Also the areal relations render it improbable that the
two series are other than really separated parts of a single series.

(1) Wilson, M. E., Geo. 1. Surv., Can., Mem. 39 and 103.
(2) Journal of Geology, 28, p. 304, 1920.
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These facts appear to justify correlation of the Timiskaming and
the Pontiac; and accordingly the name Timiskaming, as the earlier
of the two names, has been applied to the series in Opasatica area.

Comparison with the Timiskaming of Ontario.—While discussing
the general relations the Timiscaming series in Quebec to that
in Ontario, attention may be drawn to one or two interesting com-
parisons. The thickness of the series in Quebee has been estimated
roughly as about 7,000 feet (plus or minus 1,000 feet). The thick-
ness in the western end cn the Larder Lake area was determined
to be about 3,600 feet (1), that in Teck township about the
same (2). It may be that this difference of thickness is due to
original difference in deposition; that is to say, that the Temis-
kaming was originally laid down thicker in Quebee than in.
Ontario. More probably the difference is to he explained by the
eastward plunge of the folds, which has carried the hottoms of
the synclines to a greater depth in Quebec than in Ontario. The
series thus bad probably much the same original thickness in
Ontario as in Quebec, but greater thicknesses have been removed
in Ontaric by erosion. Thus the figure 7,000 (plus or minus 1,000)
feet is probably a closer approximation to the original true
thickness of the series than is the figure obtained in Ontario.
Since the folds still plunge to the cast at the eastern side of
Opasatica area, it should be pessible to obtain in that direction
a still closer determination of the original thickness.

Again, in Teck township a great part of the total thickness of
3,600 feet consists of conglomerate; in fact, #lmost the whole of the
series is interbedded conglomerate and greywackes, ccrrespending
to what in other places the writer has termed the ccnglomerate
member of the series. In Rouyn township, Quebec, the conglo-
merate member, cobsisting mostly of conglomerate with some
interbedded greywackes, is 4,500 feet thick, or more in one place.
In Larder Lake arca the thickness of the conglomerate member
varies from zero to 600 feet.

PosT TIMISKAMING INTRUSIVES

The post-Timiskaming intrusives of Opasatica area include
almost all these found in Larder area, together with some nct ob-

(1) Geol. Surv. Can., Mem. 131, p. 30.
(2) Jour. of Geol. 28, p. 321.
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served there. Like the Larder Lake intrusives they may be sub-
divided inte two main groups, the earlier group including those
intruded before the Timiscaming series was folded, the later group,
those intruded after folding had cccurred. All of them are older
than the Cobalt series.

The earlier group includes, beginning with the ecldest: horn-
blende lamprophyre, amphibolite, and diorite porphyry. In the
later group fall the older gabbro, granite, syenite porphyry, horn-
blende-mica lamprophyre, syenite, later gabbro and basaltic dia-
base.

Comparison of Porphyries in Opasatica, Larder, and Teck Areas.

It is of special interest to note that in Opasatica area no bodies
of the syenite porphyry have been found cutting the greywackes of
the Timiskaming series, nor has Wilson noted the existence of any
such in the greywackes, between Opasatica area and Kiekkiek lake
22 miles to the east, although in that distance there are two or
three water routes across the greywacke areas which afford geod
sections. The two porphyry masses that intrude the Timiskaming
of Opasatica area are both low down in the section. One, between
Olier and Renaud lakes, is in the conglomerate close to the Kee-
watin contact; the other, at the north end of Kekeko lake, is in the
conglomerate about 4,500 feet stratigraphically above the contact.
Numerous dykes of porphyry cut also the Keewatin to the north
of the Timiskaming,.

The association indicates what has been chserved elsewhere,
that the porphyry tends to form dykes in the Keewatin, and sills
where it intrudes the bedded rocks of the Timiskaming series. [i
also strongly suggests that the intruding porphyries found 1t difficult
to break through the bedded Timiskaming rocks, and hence have tended
to spread out into sills along some bedding plane at on near the base
of the series. On account of the far greater thinness of the series
in Ontaric, this possibility has not hitherto been noticed, but an
examination of the geological maps of Larder and Teck areas seems
to confirm it. In Larder area the largest mass of porphyry lies
just below the Timiskaming series, in the anticline between Beaver
lake and Malone lake; and all other masses of porphyry intruding
the Timiskaming lie comparatively near the base of the series. In
the Teck area the serics is only 3,500 feet thick, and one might
therefore reasonably expect to find porphyry almost anywhere.
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This seems to be the case although even here there is a suggestion’
of scme slight concentration of the porphyry masses toward the
Keewatin contacts.

The above conception must be tested by further field work
east of Opasatica area before it can be considered as confirmed; but
there seem to be encugh facts to justify a prophecy that very few
sills of porphyry will be found cutting the Timiskaming greywackes,
but that, on the contrary, most of the porphyry masses cutting the
Timiskaming series will be found at, or slightly south of, the Kee-
watin contact: and therefore since the porphyries are generally ad-
matted to be the source of the gold ores the most favourable area for
prospecting in the Timiskaming series 1s the band about a mile wide
on the south side of the contact.

HiISTORICAL SUMMARY

A brief historical summary of events up to this point may help
to create a clear picture in the mind of the reader. The pericd
described commences with the outpouring of the great floods of
lava and their accompanying beds of tuff that now form the Kee-
. watin. How long this period may have been, there is no means of
. knowing. The great thicknesses of lava, over 4 miles on Dasserat
lake, with neither bottom nor top exposed, undoubtedly required
a great length of time to accumulate, but flow must have followed
flow with considerable rapidity, geologically speaking, for weathered
material is rarcly found between flows, or old soil, such as would be
rapidly formed had the lavas been poured out on land and left
uncovered fcr any length of time; or any normal bedded sediments
such as might be expected had the flows been poured out beneath
the sea and not been covered with more lava within a few years.
The Keewatin may be confidently assumed, therefore, to have been
a pericd of almost constant extrusion, in this area at least, with an
average of at least one great flow per century. The presence of
beautifully bedded tuffs at the top of the series, in Rouyn township,
the cccasional occurrence of thinly bedded cherts between flows, and
the almost universal occurrence of pillow structures in the lavas
all point to the conclusion that the extrusions were submarine, at
any rate in Quebec and adjacent parts of Ontario (1), so that the
area was covered by the sea or by scme other large body of water.

(1) There is evidence that extrusion was not submarine in the vicinity
of Lake Huron. W. H. Collins, personal communication,
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After the period cf extrusion ended, the lavas were raised
above sea-level by mountain-building movements and gently folded.
Apparently a range of mountains, probably rather low, was formed
to the north of the present Timiskaming area. Almost certainly
some batholiths of granite must have been intruded into the lavas
at the time of the folding, because a few pebbles of coarse granite
are found in the overlying Timiskaming conglomerate.

As soon as uplift brought the rocks above sea-level, they began
to be worn away by rain, running water, and the other agencies of
erosion. FErosion was undoubtedly rapid not only hecause of the
rugged nature of the country, but also because of the lack of vegeta-
tion in that early time. The mat of roots that now covers the
earth’s surface wherever climatic conditions permit, and which
effectively prevents running water from carrying away any large
proportion of soil, was then'entirely absent; and consequently every
rain storm must have swept great quantities of mud, sand, and
gravel into the streams, to be carried to the sea. The land at that
time must have been a scene of unimaginable desolation; black lava
everywhere, carved ne doubt by the weather into cliffs, spires, and
an infinite variety ¢f weigd shapes; with the glecomy tints of basalts
relieved here and there, it is true, by the lighter colours of rhyolite
or dacite, but without 2 trace of the soft green of vegetation; with
the surface everywhere piled high with blocks, boulders, and masses
of rock, from between which almost every particle of so0il had been
swept by running water. From the mecuntains rushed torrential
streams, black with lava mud and rolling quantities of gravel and
boulders along their beds to ‘?he plains below.

Such were the conditions that prevailed after the uplift of the
Keewatin lavas, when the deposition of the Timiskaming series
commenced. The great conglomerates at the base of the series
appear to have been huge flat, fan-shaped depcsits, laid down at
the foot of the mountains at the mouths of outrushing streams.
When the streams passed from the steep slopes of the mountains
to the flat slopes of the plains, their velocity was checked, and con-
sequently they had to drop a great part of the load they carried—
naturally, the coarsest material. Their bed thus filled up, the
streams were forced to break out, first in one place, then another,
depositing wherever they went, till long and broad lenses of gravel
of great thickness were formed. )
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The next event is more obscure. Perhaps great lakes were
formed in some way. Perhaps the deposition of the great weights
of gravel caused the land to sink loeally below the sea-level. In
one way or other the arca where the gravels were laid down became
covered with a rather shallow body of water, in which deposition
took place, not of gravel, but of sands. As thousands of feet of
sand were deposited the second hypothesis is probably the correct
one, and sinking of the sea bottom kept pace, approximately, with
deposition. Had the areas been lakes, they would have been filled
up quickly. Here and there an occasional valeano smoked, con-
tributing the lavas that now form local members of the FTimis-
kaming series. '

Then began the series of earth movements that uplifted the
newly-formed Timiskaming series and folded them. They began
with the intrusion, in small quantities, of igneous rocks, hornblende,
lamprophyre, amphibolite, and diorite porphyvry. These tended to
form sill-like masges, rather than dykes, in the still flat-bedded
sediments. Then came tremendous horizcntal thrusts, so violent
and long-continued that the Timiscaming strata and the under-
lying lavas were turned on edge, and even overturned in places.
The carth movements then gradually died away with the intrusion
of various igneous rocks, gabbros of several types, granite, syenite
porphyry and syenite, and the hornblende-mica lamprophyres.
Most of these were small, relatively speaking, except the intrusion
of the granite, which was vast and widespread. It welled up
slowly in enormous masses which ate their way forward by breaking
off masses of the overlying rock, that sank in the liquid granite, or
were dissolved by it. The thickness of rock thus stoped away by
the granite are to be measured in miles, rather than in any lesser
unit. In the southern part of Opasatica are, not only the 7,000
feet or more of Timiskaming series have been thus eaten away, but
also all of the immense underlying thicknesses of lavas, together
with all of the unknown floor on which the lavas were laid down.

The folding movements, more intense and widespread than
anything in later geologic history, must have converted northern
Canada into a mountain area, comparable in elevation to the
highest ranges in the world to-day. Consequently a very long
period of time next elapsed, during which no permanent body of
sediments could be formed in the area, while erosion gradually wore
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down the mountains and reduced the whole region to sea-level or
near it. In this period, the writer has calculated, between 14,000
and 30,000 feet of rock were removed from the area by erosion. (1)
Where this vast amount of material was deposited is not vet known.
Finally, northern Ontaric and Quebec were reduced to a plain-like
surface, near to sea-level, somewhat like the present surface in
detail, though probably flatter. On that surface outeropped not
only the former Keewatin rocks and the remnants of the Timis-
kaming synclines, but also granites and other intrusives, whose
original sedimentary cover had bheen entirely removed when the
mountains were worn down. On this surface the deposition of the
Cobalt series began,

COBALT SERIES

The Cobalt serics in this area has been fully described by
/ilson (2) and the work of last summer adds only a little to the
information he has given. The scries in Opasatica area consists
wholly of the lower beds, grouped by Collins (3), under the name
Gowganda formation. It includes large quantitics of conglomerate,
interbedded with grevwackes and impure quartzites, together with
some fine-grained, blackish greywacke or argilite. The thickness
cf the series here, between 500 and 1,000 feet, represents only a
fraction of the original thickness, for the greater part has been
removed by erosion.

QUATERNARY

Quaternary deposits cover a large proportion of Opasatica
area. They include, mainly, glacial drift and post-Glacial lake
deposits.

The glacial drift is found in varying quantity everywhere
throughout the area, underlying the post-glacial lake deposits,
and projecting up thrcugh them in ridges and knobs. Most of the
drift consists of sand, gravel and boulders although boulder clay

(1) Geol. Surv. Can., Mem., 131, pp. 37-40.
(2) Geol., Surv.s Can., Mem. 39, pp. 83-98.
(3) Geol., Surv., Can., Mem, 95, p. 63.
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is to be found here and there. In places terminal moraines of the
centinental ice-sheet occur, characterized by the usual knob-and-
kettle type of topography. A heavy terminal moraine forms a
rather pronounced ridge across the portage between Summit and
Ogima (Berthemet) lakes, damming the old stream channel so as
to form those lakes; it runs then northeast along the north side of
MecDonald Lake, passing between Uwass (Demin) and King-of-
the-North lakes. Large morainic hills are found also around
Kilburn lake, and in various other parts of the area. A larger
esker, or deposit formed by a glacial stream, occurs on the west
side of lake Evain.

Post-glacial lake deposits cover, however, by far the larger
part of the area. There arc the sediments that were laid down in
the bed of large shallecw lakes formed during the retreat of the last
ice sheet. Such lakes were formed whenever the ice sheet, in its
northward retreat, retired over a divide; so that the waters from
the melting ice were ponded between the divide on the one side and
the edge of the ice sheet on the other.

Into the lakes poured streams of water frcm the melting ice
sheet, loaded with the fine rock powder formed by the grinding of
the ice sheet against the underlying rock. The sediments settled
in the quiet waters of the lake, and formed characteristic deposits
of thin-hedded clays and silts, with more or less sand near the
original shores.

EcoNoMICc GEOLOGY

The clements of principal economie interest in Opasatica area
is gold. Geld was discovered in the summer of 1906 by Messrs.
Ollier and Renault in the large shear zone between Renaud and
Fortune lakes. Their discoveries attracted a number of other
prospectors to the locality, who carried on work in adjacent ter-
ritory without finding anything of value. Meanwhile, in 1907, the
original diseovery was taken over by the Pontiac and Abitibi
Mining Company. The latter ccmpany proceeded vigorously with
development work, built and equipped a mill, assay office, engine
house, saw-mill, and camp buildings. They sank to the nerth and
south. The commencement of the war put ap end to the work,
and the company afterwards went into liquidation. The property
was taken over in great part by the present helder, the Lake For-
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tune Mining Company, that has carried on a small amount of work
during the past summer, getting the property cleared of second
growth, the shaft pumped out, and the various workings sampled.

A small amount of desultory prospecting had been going on in
the district up to the beginning of the war, stimulated by the original
discovery at Fortune lake, and by later discoveries to the east.
Nothing of economic value was discovered, however, and in 1914
prospecting practically ceased altogether for several years, except
for the effort of Renault, the original discoverer of the Lake Fortune
property, who for some years has been prospecting three claims on
the south side of Renault bay, and Dasserat lake, and some claims
on the south side of Mishikwish lake (Arnoux lake).

Some three years ago, it is said, a hunter by the name of Horne
happened upcen a large deposit of sulphides near the northwest
corner of Osisko lake (Tremoy lake) Rouyn township, surface
samples of which gave high values in gold. He apparently did not
publish the news of his find, but continued to prospect it and the
surrounding distriet quietly until the spring of 1922, when a mining
engineer came in tc¢ sample the property. The assays reported
were so high that the attention of prospectors was turned to the
area. Interest was still further excited by another reported dis-
covery on Pelletier lake, in the spring of 1922, by Messrs. Wright
and Billings, whe, it is said, showed rich specimens of free gold
. alleged to have been found at that place. During the summer of
1922 there was a continuous thin trickle of prospectors into the area,
rapidly swelling to a flocd with the announcement of the Powell
discovery, at the end of September, on the southeast side of Rose-
bury lake (Héré lake). Although it was then too late to accom-
plish any real prospecting, the country has been staked solidly for
some miles on every side of the Iatest discovery.

The geological examination of the district has shown the north-
ern part, at least, to be a most promising field for prospecting.
Dykes of syenite porphyry, which is now commonly considered to
be the source of the gold, are numerous in the Keewatin area, par-
ticularly throughout the area between Renaud and Osisko (Tremoy)
lakes, and, as already described, there are also two intrusive, pro-
bably sill-like masses in the lower horizons of the Timiskaming
series. It is interesting to note that all the gold discoveries are
cenfined to the same general area.
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There are also many dykes of the fine-grained, reddish syenite
in the area above-mentioned, and, as already pointed out, this rock
is found in many places to be impregnated with pyrite, and to
carry values in gold up to $2 or $3 a ton. It is possible that places
may be found, in which valucs are sufficient to render the rock an
ore. In any case, the presence of such values in the rock itself
suggests strongly that the syenite is also a source of gold, and that
deposits of value may be found in the vieinity of the dykes.

The principal difficulty enccuntered in the district by pros-
pectors is the heavy mantle of post-glacial clay, which covers the
larger part of the area and confines prospecting to the few small
areas where outerops project.

As the writer stated in an article published some years ago (1)
there seems to be reason to expcet similar geological conditions to
prevail, nct only in Opasatica area, but also to the east as far as
the Timiskaming belt extends, that is, nearly to Bell river. The
geological work of the past summer, and the discoveries of gold,
confirm this prediction as to Opasatica area, and further suggest
that the moest favourable prospecting ground, of this belt, is to be
found in the Timiskaming series, probably within a mile and a
half of the northern contact; and in the band of Keewatin lavas
and tuffs 4 or 5 miles wide along the north side of the contact.

Lake Fortune Mining Company

The claims of the Lake Fortune Mining Company are on the
south shore of Fortune lake and the north shore of Renaud lake.
This property was the first discovery of importance in the region
and its history has been briefly outlined. The principal workings
and the buildings lie in the small area between Fortune and
Renaud lakes. The rocks are Keewatin basalts, cut by two dvkes
of syenite porphyry, highly irregular in shape and very variable in
width. The larger dvke hag an average width of 12 to 15 feet, but
widens in one place to more than 100 feet; the smaller is about 15
feet wide at its largest exposure, but narrows down to a stringer
less than 1 foot wide. The ore deposit lies in a strongly shearcd
zone, presumably formed by faulting, that strikes a slightly north
of east (astronomic) and has been traced from the middle of the

(1) Journal of Geology, 28, page 314, 1920.
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east side of McDcnald lake (Sonies lake) as far as lake Fortune,
where it passes beneath the lake. It averages 6 to 12 feet in width
for the most part, except for a distance of some 5 cr 6 chains at
the eastern end, where the sheared belt is 200 to 300 feet wide
Throughcut the greater part of the observed length there is very
little vein material in the sheared zone; between Renaud and For-
tune lakes, however, it contains much quartz, carbonate, and
sulphides. It is to be noted that the mineralizaticn is near the
dykes of syenite porphyry, an association that appears to argue
a genetic connexion between the two. On the other hand, the
larger of the two porphyry dykes is cut by the shear zone in one
place, and altered to sericite schist; so that the peried of wvein
formation must have been later than that of the dykes.

The principal vein materials are quartz, a carbonate (ankerite
with more or less calcite), fuchsite, (a chromelithium mica), pyrite,
chalcopyrite, tellurides and free gold. Robert Harvie, who ex-
amined the deposit in 1910 (1), succceded in separating. a small
quantity of the telluride, and found by analysis that it contained
about 2514 per cent gold and 42 per cent silver, corresponding
approximately to the formula for petzite, (Ag Au)s Te. Mr. V.
Dolmage, however, examined a polished surface of the same ore
under the reflecting microscepe and determined that two tellurides
are present, which appear to be petzite and sylvanite (Au Ag.) Te,
The precise determination is difficult, however. These tellu-
rides are dark grey to black, opaque minerals, occurring in very
small grains, as far as observed. They are slightly softer than
calcite.

The geld values in the veins, acecording to Harvie, are obtained
from the tellurides and the free gold. He states that the pyrite
and chalcopyrite in the veins, on being assayed, yielded very low
values.

No reliable detailed information concerning the tenor of the
veins was available at the time of the writer's visit, so that no
further conclusions as to the nature of the cre bodies or the origin
of the ores could be drawn.

(1) Report on. Mining Operations in the}Province of Quebec during
1910, p. 83.
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Powell Claim

On the southeast side of Rosebury lake (Héré lake), in the
northwest corner of Rouyn township, a large vein was discovered
by T. Powell, late in September, 1922. Although the lateness of
the season made an intensive prospecting of the vein impossible,
the work done on it before the close of the season indicates it to be
very premising.  Unfortunately, owing of the poor communica-
tions prevailing in the district, the writer did not learn of the dis-
covery until after leaving the field, and was therefore unable to
make a personal examination. The following description was ob-
tained through the courtesy of Mr. J. H. C. Waite who examined
the property late in the fall of 1922,

The vein is of moderate size, striking astronomically north 33
degrees west. It has been traced with a rather high degree of
certainty for about 2,500 feet; then it passes at cither end into
drift-covered areas of some size. However, outerops in the drift-
covered areas, on the projected strike of the vein or near it, are cut
by a vein of similar character, which are probably the continuation
of the known vein. If this be the case, the vein has a length of at
least three-quarters of a mile. The width varies between 6 inches
and 15 feet, averaging about 5 feet, and the principal vein mineral
is quartz. Trenching has been done mainly in places where the
drift cover is light, so that the intervals between trenches vary
from 100 feet to 600 fect. It is evident that an examination of
such preliminary character can yield no adequate conception of the
tenor of the ore hodies, but the results obtained are sufficiently
encouraging tc warrant a thorough examination of the property,
and prospecting of the vicinity. They indicate that the bulk of
the vein material carried values averaging between $5 and $6 a
ton, while there also appear to be here and there richer ore shoots,
in which values rise to perhaps double the above figure.

Horne Claim

The Horne claim lies near the northwest corner of Osisko Lake
(Tremoy lake), on the south side of a small creek entering the lake
from the west. The rock is an acid rhyolite breccia, cut by dykes
of coarse, badly altered gabbro, presumably the older gabbro.
There are alsc some masses of a fine-grained basaltic rock so drift
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covered that their nature and relations could not be determined;
they are presumably dykes of the fine-grained basaltic diabase, the
latest intrusive in the region.

The spaces between the rhyolite fragments in the breccia are
filled with sulphides, and the rhyolite fragments themselves are
more or less impregnated with and replaced by the sulphides. In
scme of the central parts of the deposit replacement has been com-
plete, and the reck is converted into a solid mass of sulphides;
while over a zone about 40 feet from east to west it was estimated
that sulphides form about cue-third of the bulk of the rock. The
sulphides are pyrite and chalcopyrite, the pyrite predominating.
Little quartz is present.

The strike of the bedding here is in doubt, as no goed contaect
between flows were obgerved. One cbservation only was made, of
very doubtful value. It appeared to be a contact between glassy
lava against the rhyolite breccia, and the strike of the contact is
almost due north. The observation is doubtful, beeause it ceould
not be determined, on account of the drift covering, whether the
supposed glassy lava is really a true flow or a dyke. If a flow, it
is to be noted that the strike here 1s at right angles to the general
regional strike; a condition that can be due only to local drag
folding. This eoupled with the highly fractured character of the
rhyolite, suggests that the rhyolite flow may have been fractured
by sharp drag folding, thus affording a good channel for the solutions
carrying the sulphides. A similar type of occurrence is found in
the great copper deposits of the Britannia mine B. C.; in which the
important deposits are found only where the quartz porphyry band
in which they lie has been bent sharply by later folding (1).

The deposit thus appears to strike about north and south, and
has a width in one place of about 40 feet. Owing to the large
amount of sulphides present, the surface is badly weathered, and
is covered with a gossan of iron oxides a few inches to a few feet in
thickness. The concentration of gold in the surface zonme by
weathering gave very high values to the samples first taken, and
caused the discoverers to believe that the deposit was phenomenally
rich. Unfortunately later sampling did not confirm this, but in-
dicates that the tenor of the fresh sulphide ore is rather low, aver-
aging perhaps $2 to $3 per ton. Higher values were obtained in

(1) Schofield, S. J., Personal communieation.
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one or two places, however, indicating that the deposit should be
carefully prospected for rich ore shoots that migth convert it into
a workable deposit.

Wright-Billings Claims

Claims were staked by Messrs. Wright and Billings on the
south side of Pelletier lake, and also on some of the islands near
the east side of the lake, in the spring of 1922. Their vein consists
of massive bluish quartz, about 2 feet wide where it is exposed on
the south shore of the lake. Mr. Billings states, however, that it
widens to the west, and that their work in the later part of the
summer exposed a width of some 15 feet. The quartz is cut by
later veins of quartz and carbonate, one which also contains beau-
tifully formed crystals of specular hematite up to half an inch in
length. The vein material form a large lens in a shear zone of
unknown length. The shear sone, formed presumably by faulting,
strikes about 10 degrees north of east, and passes along the south
shore of the west arm of Pelletier lake, and appears on two or three
of the islands near the east side. Mr. Billings states that they
traced it forabout 5 miles east, and about 2 miles west, of Pelletier
lake, and that it maintained its size and strike as far as they
followed it. The average width is 5 to 10 feet. Over the greater
part of its length it contains very little vein material; Robert
(Giamble stated, however, that he obtained some free gold by
crushing and panning the schist on one of the islands near the cast
side of Pelletier lake. The quartz vein in the shear zone is said to
centain gold values as high as $10 per ton, but it has not yet been
systematically sampled.

It is interesting to ncte that a line drawn between the west
end of the Pelletier lake shear zone and the cast end of the Lake
Fortune shear zone is very closely parallel to the general strike of
each, about north 81 degrees east. It seems possible that the two
are parts of a single long shear zone.

Other Clatms

A number of claims have been described by Wilson (1), and
as almost no development has taken place on them since his visit,

(1) M. E. Wilson.
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the descriptions will not be repeated here. The recent staking in
the area has been done almost entirely since the writer’s examina-
tion was made, and consequently, no description can be given.

GENERALIZED STATEMENT

The preceding descriptions render it evident that the condi-
tions accompanying gold deposition are the same in Opasatica
district as in Kirkland Lake district. It has been proved that the
folded sedimentary rocks of Kirkland lake, the Timiskaming series,
are identical with the similar series in Quebec, formerly called the
Pontiac series; so that in both districts the clder lavas of the Kee-
watin are overlain by the Timiskaming sedimentary series, and
both series are intruded by igneous rocks, among which is the gold-
bearing syenite porphyry. In both districts the syenite porphyry
forms dykes in the Keewatin lavas, and sill-like bodies in the
Timiskaming sediments. In Matachewan district the porphyry has
been definitely prcved to be the source of the gold ores, and at
Kirkland lake the proximity of porphyry bodies to the ore deposits
renders it probable that the porphyry is again the scurce of the ore.
In Opasatica district porphyry hodies have been found close to
several of the ore deposits; and although the ore bodies are not
vet developed sufficiently to vield definite proof of their genetic
relation to the porphyry, the constant association of the two renders
it probable that such a relation exists. Again, Burrows and
Hopkins have called attention to the aceurrence of the ore deposits
at Kirkland lake in belts cr zones, along which the rcck has been
fractured and rendered schistose by faulting. The individual
description above given show that the deposits found in Quebec
also lie in similar zones of shattering or shear.

It is thus evident that the search for new ore bodies will he
best carried on by looking first for belts of schists or shattered rock,
secendly, for masses of perphyry. Belts of schists should be care-

fully followed up, and if they can be found to pass close to or into -

bodies of porphyry, such a place should be carefully prospected, as
it is particularly favourable for the occurrence of ore. It might
be added that the most favourable type of schist band is one that
has an average width of 6 to 30 feet or thereabouts. Smaller
bands are apt to be discentinous and hard to trace, and even if ore
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were found in them it would have to be very rich to pay for working;
as for the large schist bands sometimes found, 100 to 400 feet in
width, these seem to have afforded too large a channel for any ore-
bearing solutions that may have passed through them, so that
even where deposition took place too great a velume of rock is
mixed with the vein materials, and values are consequently low.

SUMMARY

The work of the past summer in Opasatiea area, Quebee, has
vielded the following results:

1. The structure of the Keewatin lavas has been determined
in two places, with interesting results.

2. The sediments of the area, formerly termed the Pontiac
series, are definitely proved to overlie the Keewatin with both
structural and erosional unconformity, so that their northward dip
is due to overturned folding. Their relations to the Keewatin and
to the vounger intrusives, and their structures, are identical in
every way with those of the Timiskaming series of Larder Lake
area; they are therefore cerrelated with the Timiskaming series,
and that name is applied to them throughout this report.

3. The thickness of the Timiskaming series in Opasatica area
is caleulated to be 7,000 (plus or minus 1,000) feet. The structure
is that of a synelinorium of which all but the northern syncline
and the next succeeding anticline has been destroved by the
intrusion cf the granite batholith on the south. Inclusions and
roof pendants of the Timiskaming series in the granite indicate
that the belt of sediments was formerly more than 25 miles wide.

4. Almost all the intrusives found in Larder area are also
found in Opasatica area, together with some that were not observed
in the former area.

5. The examination of the Cobalt series in Opasatica area show
that it was laid down, in one place at least, on a glaciated surface
and in another place it presents characteristics that preclude any
but a glacial origin. The strize on the underlying surface strike
north 60 degrees east, and indications point to the existence of the
ice centre to the southeast.

6. A study of the post-glacial lake beds indicates that there
was two stages in the history of the post-glacial lake Ojibway.
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During the first of these the lake extended, probably from lake
Timiskaming, certainly from some point south of Opasatica map-
area, northwards over the height of land for a long distance north
of the National Transcontinental railway. The water-level then
fell suddenly for 100 feet or more, draining the distriet north of the
ridge of Cobalt series in Dasserat and Boischatel townships, while
the area to the south of this ridge remained lake. The level of the
latter lake appears to have fallen rather slowly to the present water-
level, perhaps with a rather sudden drop in the last 15 or 20 feet.
7. There appears to be evidence in the topography of at least
two periods of peneplanation with subsequent uplift. The first is
tentatively correlated with the Cretaceous peneplain of the Appa-
lachian region, or may represent the older Precambrian palaeoplain
on which the Palaeozoic sediments were deposited, and removed
by erosion after the Cretaceous uplift. The second is tentatively
correlated with the Pliocene peneplain of the Appalachian region.

MICA

The shipments of miea in 1922 amounted to 890,547 Ib.,
valued at $91,001. In valuc it is an increase of $48,779, or 1159,
as compared with 1921, when the total value was only $42,222,
the lowest figure reached since the Quebec Bureau of Mines began
collecting mineral statistics, in 1898.

The mica market was somewhat better in 1922 than the
previous year, but it was still far from satisfactory, the demand
being very inactive.

It is not possible to compare the quantities year by vear, as
the mica is sold by the operators under various forms, rough culled,
thumb-trimmed, thin-split and scrap mica, the values of which
vary from $10 a ton for scrap mica, to $5 a pound for extra large
thumb-trimmed mieca sheets.

The 1922 production of mica can be roughly divided into the
following proportion of grades:—thumb-trimmed 106,226 Ib.,
valued at $32,534; thin-split mica 61,313 lb., valued at $50,956;
Rough culled mica, 31,000 1b., $3,630; scrap miea making up the
differente in weight and value, or 340 tons valued at $3,861.
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The prices which ruled for thumb-trimmed mica during the
vear were as follows:—

Ixlin...... $0 13to %0 16alb 2xdin..... $0 60 to $0 85 a lb.
1x2in...... 0 18te 0 23alb  3x5in..... $1 25
1x3in...... 025to 035alb  4x6in...... 1 55to 2 50alb.
2x2 in. . ... 040to 0 50alb. 5x8in... .. $4 00

Extra large. 85 00

Reports were received from 55 operators, of whom 14 reported
having shipped mica, 4 reported ‘“prospecting only”’, and the
balance, or 37, reported having remained idle all year.

MAGNESITE

The actual shipments of magnesite made in 1922 amounted to
2,853 tons, valued at $76,547. These shipments comprised dead-
‘burned, calcined, and crude magnesite, which represented 5,645
tons of crude stone as extracted from the quarry.

Three operators reported shipments, viz: the International
Magnesite Co., operating the Dobbie quarry, lot 13, range I,
Harrington township; the North Amecrican Magnesite Producers,
Ltd., lot 15, range IX, Grenville township; the Scottish-Canadian
Magnesite Co., Ltd., lot 15, range XI, Grenville township.

In April 1922, an arrangement was entered into between the
Scottish-Canadian  Magnesite Co., and the North American
Magnesite Producers, Ltd., whereby the latter did all the quarrying
on their own property and the former did all the burning and
sintering. The two properties are conpnected by a railway spur
from the Scottish-Canadian narrow gauge railroad. The dead
burned magnesite is shipped by this narrow gauge line, 13 miles
to the C. P. R. station Magnesite.

There has been a gradual, but slow improvement in the
magnesite market during the year. An entrance duty into the
United States of $11.50 per ton was put in force in September 1922,
and this has had a somewhat retarding effect on the demand.

In December 1922, the combined interests were taking steps
to open a new quarry on lot 18, range XI, on the Shaw deposit,
where there is magnesite rock of very good quality.
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GRAPHITE

None of the graphite mines and mills were operated during
the year 1922, the small shipments made, some 2314 tons, valued
at 81,500, having been from stocks on hand from previous years
operations.

The market has been very dull and prices low, but towards
the end of the year, there was a slight improvement. The cause of
the industry having remained at standstill in 1922 may best be
exposed by quoting Professer B. L. Miller, on the graphite situation
as follows: (1) “To so great an extent is graphite an international
“commodity that it is impossible to resume active mining opera-
“tions, until the supplies of all countries have been exhausted.
“Ceylon, Madagascar, Japan, Austria, Bavaria, Czechoslovakia,
“and the United States, are competing in the same market; and
“most, if not all of them, are selling old stocks at far less than the
“cost of war-time production, and even less than the present cost.
“In March 1922, some 18,000 tons of unsold Madagascar graphite
“remained on the island, and a large quantity in France. Stocks
“in Ceylon are supposed to be extensive. Much unsold graphite
“is in the hands of Alabama producers.”

The Standard Graphite Co. Ltd., with mine and mill at Gué-
nette, on the Montreal-Mont Laurier line of the C. P. R. report
that although thay have not produced, they have done censtruction
work to a considerable extent, on mill and power plant, and they
expect to be in a position to ship graphite early in 1923.

The Laurentian Graphite, Ltd., with mines at St. Rémi d’Am-
herst, also report construction activity and mill alterations.

The North American Graphite Company, Ltd., Buckingham, a
new organization, has taken over the old North American mine,
lot 28, range VI, Buckingham township, and expeet to be in a
position to operate and produce in 1923. This property, which
was worked interminently from 1870 to 1912, has been idle for the
last ten years; the predecessor to the present company was the
Buckingham Graphite Cempany.

The new United States import tariff imposes the following
duty on graphite. Amorphous graphite 10 per centum ad valorem;

(1) B. L. Miller, Engineering and Mining Journal Press. January 20th,
1923. Page 104.
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erystalline lump, chip or dust, 20 per centum ad valorem; erystalline
flake, 115 cents per pound.

MINERAL PAINTS

NATURAL IRON OXIDE

The shipments of natural iren oxide in 1922 amounted to
7,381 tons valued at $113,663, an increase of 259 in value over
the preceding year.

The production of iron oxide comprises natural oxide, shipped
raw after drying, used for purification of coal gas, and calcined
ground oxide used in paint manufacture. The first sold for $3 a
ton at shipping point, whereas the second scld at an average of
$38.50 a ton.

The most important cperator ¢f iron oxide deposits is the
Canada Paint Company, whose calcining plant and deposit of natural
oxide are at Red Mill, east of Three Rivers. They opcrated to
capacity all year, and in the fall they constructed another battery
of reverbatory furnaces for caleining, which was started early in
January 1923. More ¢rinding machinery was set up, to both
increase capacity and to grind finer, the trade specifications de-
manding increasingly finer mesh.

The Canada Paint also purchased new mining rights at Cham-
plain, six miles east of Red Mill, to which a railway siding has been
built, and these deposits are drawn upon for raw material which
is treated at the Red Mill plant.

The iron oxide deposits at Little Romaine river, in Iberville
township, have been acquired by a new organization, The Paint
River Ozide Co., Reg’d., who made a large sample shipment, by
water, of raw oxide.

The Montmorency Paint Products Co. Ltd., office 132, St. Peter
Street, Quebec city, completed their caleining and grinding plant
at Ste. Anne de Beaupré below Quebec city to werk the deposit
situated on the farm of Joseph Racine, and it was operated for
about three menths. The product is quite satisfactory and trial
shipments were made. Owing to the state of the market, however,
the plant was closed down tewards the end of the year, awaiting
an improvement in the market. The deposit was-described in our
last year’s report.
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~ The prinecipal deposits of natural iron oxide of the Province
of Quebec were described in our report for the year 1921.

TiTaNntum WHITE

In cur last report, under the heading of Titaniferous Iron ore,
we drew attention to the manufacture of titanium white, or tita-
nium hydrate, as a white pigment, and the advantages it possesses
over the white lead, and we mentioned the possibilities offered by
our¥large deposits of titaniferous iron ores in this connection. The
following extracts from a paper prepared for the Engineering
Foundation, New York, will prove interesting:

“Some ten or twelve years ago, in the research department
“of the Titanium Alloy Manufacturing Company, at Niagara Falls,
“N.Y., the extreme opaquing or hiding power of the white pigment,
“titanic oxide, when mixed with oil was noted. It was found,
“however, that to manufacture titanic oxide to compete with other
“opaque white pigments would be practically impossible. Further
“research demonstrated that a composite pigment consisting of
“only 25 per cent of titanic oxide thrown down on a base of pre-
“cipitated barium sulphate, probably because of the wonderful
“fineness of the particles and maximum distribution of the titanic
“oxide, actually had approximately 80 per cent of the hiding power
“of a pigment congisting of 100 per cent titanic oxide.

“This research, followed by careful tests to demonstrate the
“availability of the composite titanium pigment, brought out the
“fact that such a pigment had greater hiding power than any white
“pigment known, was exceedingly inert to various vehicles (oils,
“etc.), and other pigments, was non-poisoncus, and had many
“properties which made it unique among pigments. After several
“years of research develepment, this pigment is now manufactured
“in large quantities in this country and Norway.” (1).

Particular attention has been directed to these titanium white
pigments by the appearance of two papers—one titled “Titanium
White: Its Production, Properties, and Use,”” by Messrs. W. H.
Washburn and J. McGougan in the Proceedings of the Paint &
Varnish Society (Session 1920-21, No. 3, p. 41 to 61); and the

1 Patper by Andrew Thompson, General Manager, The Titanium
Alloy Manufacturing Company, Niagara Falls, N. Y.
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other, an article on the same subject, by Mr. Noel Heaton in the
Journal of the Royal Society of Arts. (Vol. LXX, No. 3,631, for
June 23, 1922, pp. 552 to 565). “There is little doubt that this new
pigment has very valuable properties and an attractive future
before it. It must, however, be made clear at this stage that the
brands of “titanium white’” pigment on the market consist nor-
mally of about 25 per cent of pure titanium dioxide mixed with
75 per cent of barium sulphate (barvtes). In some cases, owing
to the extreme chemical inertness of the titanium dioxide in the
vehicle (usually linseed oil) it hag been necessary to add considerable
amounts of zine oxide. .

It is claimed for titanium white pigments that it is of (1)
dazzling whiteness; (2) it consists of particles of exceeding fineness
(3) it is light in weight; (4) of great permanence, owing to its inert;
ness, either by expesure to acid fumes, fierce glare, or sea water;
(5) it is non-poisonous; (6) weight for weight it is said to have nearly
three times the obscuring power (cpacity) of white lead; and (7)
owing to the above qualities it works well, spreads more evenly,
and is more durable than any other white paint. The above
remarks apply to “titanium white)”” as distinet from pure titanium
dioxide. The drawback has been the great cost of this pigment,
the “Standard” quality of the Titan Co. being recently quoted a
£50 c. 1. f. British port, packing included. The “Extra” quality,
containing more titanium dioxide, is quoted at £75 a ton.

The raw material from which the pure titanium dioxide is
prepared are the minerals rutile and ilmenite.” (1)

FELDSPAR

The shipments of feldspar from Quebec mines in 1922 amounted
to 12,472 tons valued at $115,483, an increasc of 279, in tonnage
and of 309 in value.

Reports of production were received from five operators, but
development work was carried on by three others.

The principal operater was, like last year, Messrs. O’Brien
and Fowler, owners of the Derry quarry on lots 7 and 8 range I
of Derry township. This quarry was briefly described in our report

(1) Developments in the manufacture of Titanium Dioxide. The
Min. Journal, London, Nov. 11th 1922, p. 841.
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for 1921. Improvements in the quarrying equipment were effected
during the year. The steam piston-drills have been replaced by
Waugh air-drills, which required the installation of a compressor.

Messrs. Parker and Higginson, of Buckingham, who had
opened a promising feldspar deposit on lot 9, range II of the town-
ship of Derry under the name of Buckingham Feldspar Company,
sold their interests to Messrs. Mahoney and Rich of Ottawa, who
carried on operations during the second half of the year. The pro-
duction of this quarry under both operators was second in im-
portance in 1922. The quarry is four miles distant from the river,
by which the feldspar is shipped to Buckingham in barges. This
has necessitated the construction of 214 miles of road. Hauling to
the river is done by teams and also by a caterpillar tractor which
can haul three heavy trucks specially built, of a total maximum
capacity of 35 tons.

Mr. Bush Winning made substantial shipments of dental spar,
used in the manufacture of artificial teeth, from lots 2 and 3, range
IX of Portland East. Mr. Gonzague Pedneaud, produced feldspar
and quartz from his quarry on lot 14, range XII of Buckingham.
The quartz was used by the Electric Reduction Co., at Bucking-
ham.

Considerable work was done by the St Lawrence Feldspar
Company, Ltd., who acquired the large feldspar deposit at Quate-
chou-Manicouagan Bay, on the North shore of the St. Lawrence.
A shipping dock has been built, and the company expects to start
shipping feldspar in 1923. Mr. 5. E. Melkman is managing-
director of the company who acquired all the properties and rights
of the British-Minerals Corporation.

KAOLIN

After a period of quiescence which followed a period of ex-
perimentation in 1919 and 1920, work was resumed on the china
clay deposits of Amherst township, in April 1921, under the direc-
tion of Mr. Alexander H. Smith, mining engineer, and development
has been pushed actively since then, throughout the whole of the
year 1922,

The shipments of kaolin in 1922 amounted to 1,296 toms
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valued at $18,532, of which 1,196 tons were washed white china
clay, and 100 tons were stained kaolin used as fire clay.

After numerous vicissitudes the china clay industry at St.
Rémi is now giving better promises of success than at any time
since the discovery of the deposits.

The Canadian China Clay Company, Ltd., which is the cldest
in this field, has been operating since 1912, when it acquired the
properties and rights of the 8t. Rémi Kaolin Co., on lots 5 and 6,
range VI South, ¢f Amherst township. The past operations of
this company have been noted in the reports on mining operations
for 1914 and following,

During the latter part of 1921 and throughout 1922, con-
siderable new development work was effected on these kaolin de-
posits. The length of prospecting drifts and cross-cuts totals to
1,250 feet. This work has blocked out a large quantity of white
kaolin, containing an average of about 509 of white quartz sand.
The method of mining adopted is tc bring the crude clay into
soluticn underground, and to pump this thin pulp from a sump
situated in the main drift, t¢ the surface. The method of mining is
very ingenious and is really underground hydraulicking. The pump
installed is a three inch two stage Morris Centrifugal sand pump,
direct connected to a 60 H.P. electric motor. The capacity of the
pump, at 1,200 r. p. m. would be 300 gallons a minute, containing
109, of solid matter. The thin pulp from the pump gees into a
settling cone, eight feet in diameter, in which the coarse sand drops
to the bottom and the clay and fine sand in suspension overflows
with the water into two sets of troughs ecach 1,000 feet long, along
which the fine sand falls and settles on the bottom, and the jet of
water holding the clay goes to eight large settling tanks, the largest
of which measures 75x62x7 feet. After drawing off the top liquid,
the settled pulp which ncew holds 309 china clay, is pumped to
fllter-presses under a pressure of 100 lbh. per square inch. The
filter-cakes, which contain about 2569, moisture, are placed on racks,
and wheeled in cars, into a drying chamber, through which cir-
culates a current of hot air. When completely dry, the cakes are
broken up and put in the bin, ready for the market.

The kaolin deposits seem to occupy a belt or zone, which had
been traced from lot 2 to lot 8 of range VI 8. Amherst townsbip.
In the spring of 1922, Mr. .J. C. Broderick, started prospecting and
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development work on the extension of this belt towards the South,
and has observed the presence of china clay on lots 11 and 12 of
the same range, which he is now developing. He has put up a
preliminary plant for mining and washing. Work was discon-
tinued for the winter months, but will be resumed in the spring.

Dr. M. E. Wilson, of the Geological Survey of Canada, has
made an cxamination of these kaolin deposits, and has published
in 1919 a report on them, entitled Geology and Mineral Deposits
of a Part of Amherst township, from which the following extracts
are taken:

KAOLIN, KAOLINIC QUARTZITE, AND CORNISH
STONE (1)

HisTorY OF DEVELOPMENT

In the summer of 1894, Milion Thomas, while digging a well
on the farm of Philibert Tassé, encountered kaolin at a depth of
15 feet and sent a small quantity of the material to Richard Lanigan
of Calumet, who identified the sample as kaolin and purchased
the right to mine the material from the owner of the property.
No attempt was made to determine the extent of the deposits at
that time, however, and it was not until 1911 that actual develop-
ment work on the deposits was commenced.

In the autumn of 1909, Mr. F. R. Lanigan, of Montreal, ac-
quired from the Government the mining rights to parts of lots 4,
5, 6, 7, and 8, range VI south, Amherst towmship, and in 1911,
having leased these rights to Mr. J. C. Broderick, of Montreal,
formed the St. Rémi Kaolin Company, to take over the ownership
of the property. In 1911, some development work was performed
and the construction of a washing plant begun by Mr. Broderick
and in 1912, the Canadian China Clay Company was organized to
continue mining operations under the terms of Mr. Broderick’s
lease. In 1913 the Canadian China Clay Company purchased
the mining rights to parts of lots 4 to 8, range VI south, Amherst
township, from the St. Rémi Kaolin Company; the mining rights
to parts of lots 2 and 3 and additional parts of lots 2 to 8, range

(1) Geologieal Survey, Ottawa, Memois 113. M. E. Wilson. Geology
and Mineral Deposits of a part of Amherst Township, Quebec.
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VI south, Amherst township, from the government; and the surface
rights to all these lots, from the local owners. Since that time the
washing plant on the property has been enlarged, some trenching,
stripping, and drilling for the purpose of developing the deposits
completed, and several thousand tons of kaolin produced. Prior
te 1916 the washed preduct had to be transported by wagon to
Huberdeau, the terminus of the Huberdeau branch of the Canadian
Northern railway, but in that year the railway was extended to
the china clay deposits so that the cost of transportation from the
mine has been greatly reduced.

DISTRIBUTION

Deposits of kaolin have been discovered in the St. Rémi dis-
trict in two localities up to the present time, the principal occur-
rences in a zone approximately 1,000 feet in width extending in a
north-northwest direction from lot 8 to lot 2, range VI south,
Ambherst township, and a single deposit occurring near Pike creek
on lot 8, range IV, Amherst township. The latter deposit occupies
a position almost dircetly on the continuation of the principal zone
of deposits farther to the south and may be another outerop on
the same zone, but whether or not a connexion exists has not been
determined since there are no rock exposures in the intervening
distance.

GENERAL CHARACTER

Lots 2 to 8, range VI South, Amherst township. In the
western part of range VI south, Amherst township, there is a north-
south trending drift-covered ridge about one-half mile in width,
which intervenes between rocky ridges of granite-syenite gneiss,
and from which it is separated by well marked depressions. An
examination of the bedrock surface exposed in outereps and in the
bottom of trenches, raillway cuttings, and other excavations, shows
that this ridge throughout nearly its whole extent is composed of
vertical or nearly vertical beds of Grenville quartzite and garnet
gneiss, which trend in a north-northwest direction, and that,
whereas on the castern slope of the ridge the quartzite is exceedingly
massive and unbroken, on the western slope, throughout a zone
approximately 1,000 feet in width, it has been shattered almost
everywhere to a friable condition. Within the shattered zone
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kaolin occurs, finely disseminated between the quartz grains, in
veins following the planes of fracture and movement and in more
extensive deposits up to 100 feet in width and several hundred feet
in length. Owing to the presence of the thick overburden of glacial
drift which nearly everywhere covers the ridge, the whole extent
of the shattered zone in which the kaolin is found has not yet been
determined but sufficient information has been obtained by means
of trenches, test pits, and stripping, to indicate that the zone
extends in a direction north 20 degrees west parallel to the structu-
ral trend of the quartzite, and is continuous for approximately
7,000 feet.

The most extensive deposits of kaolin so far discovered in this
shattered zone are on lots 5 and 6, where an almost continuous lead
of kaolin, ranging from a few feet to 100 feet in width, has been
laid bare by stripping and test pits for a distance of 1,400 feet.
Bore-holes on this deposit show that it persists to a considerable
depth beneath the surface, a depth of 150 feet in kaolin having been
attained at one point. Although the kaolin leads everywhere con-
tain considerable quartzite either in the form of fragments or finely
disseminated grains, the determination of the amount of kaclin
contained in average samples shcws that the kaolin content in the
masses of kaolin as a whole is not less than 35 per cent.

Throughout other parts of the shattered zone numercus kaolin
leads ranging from a fraction of an inch up to 65 feet in width have
been discovered at several points where the drift cover has been
removed from the bedrock surface. The deposits of this character
so far discovered on the various lots are the following:

Lot 2 Leads 65 and 12 feet wide in trenches.
Lot 5, east of main deposit.—Leads 5, 21, and 1 foot wide in test
pits.

Lot 5, west of main deposit.—Numerous leads from 14 inch to 4
feet in width.

Lot 6 Lead in excavation for spring.
Lot 7 Leads of kaolin 14 inch in width in

broken kaolinic quartzite, exposed
in cutting on Canadian Northern
railway.

Lot 8 Half inch leads of kaolin, in broken
kaolinic quartzite exposed in cut-
ting on Canadian Northern railway.
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Lot 8, range 1V, Amherst township. At the east end of lot 8
range IV, Amherst township, kaolin is exposed in the bottom of a
few small pits excavated on the bank of Pike creek. The material
composing these deposits consists of grains of quartz, aggregates of
kaolin, and rusty zones containing disseminated flakes of muscovite.
The distribution of these constituents is remarkably similar to that
of the constituents composing the granite-gneiss of the region, the
quartz grains occurring disseminated in a manner similar to quartz
grains of the granite, the kaolin similar to the feldspar, and the
rusty zones similar to the ferromagnesian constituents. It seems
probable, therefore, that this deposit has been formed by the altera-
tion of granite-gneiss.

REPLACEMENT

The evident assocation of the kaolin deposits of the St. Rémi
district with a zone of faulting and fracture and the occurrence of
masses of kaolin in the deposits, forming a matrix enclosing broken
masses of quartzite, would seem to indicate that the kaolin deposit
had been formed entirely by the deposition of kaolin in openings
resulting from the deformation of the Grenville quartzite; but there
is also much evidence to indicate that large masses of kaolin have
been deposited by replacement, that is the quartzite adjoining the
planes of faulting and fracture has been carried away in solution
by circulating waters and kaolin deposited in its place. The prin-
cipal observations on which this conclusion is based are: (1) that
the surfaces of the quartzite beds adjoining the planes of bedding
are channeled and pitted with caverns in which the kaolin has been
deposited; (2) that beds of quartzite remain in their original vertical
attitude here and there within the kaolin deposits; (3) that the
bedded structure of the quartzite is preserved in the kaolin deposits
in places; (4) that the quartz grains contained in the quartzite have
a marked vertical elongation and this elongation is preserved by
the quartz grains contained in the kaolin even where the kaolin
constitutes 75 per cent of the deposit.

COMPOSITION
In the northern part of the fracture zone, the kaolin deposits
consist almost entirely of white to cream white kaolin and quartz,
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other constituents being either uncommon or only local in their
oceurrence; in the southern part of the zone, on the other hand, the
greater part of the outcrop so far disclosed by stripping operations
is coloured in various shades of red, brown, and yellow from the
presence of disseminated hydrcus iron oxide, but whether this is
merely a superficial discoloration or persists in the deposits at depth
has not yet been determined.” The uncommon impurities observed
in the kaolin deposits are fine flakes of muscovite, aggregates of
tourmaline, and disseminated flakes and aggregates of graphite.

That the ncrmal white to eream white kaolin contained in the
St. Rémi deposits is remarkably free from impurities is indicated
by the analyses of the washed produect, included in columns I and
II of the following table:

AnaLysES oF KaoLiN FroM AMHERST TowNsHIP, COMPARED WITH
ANaLysEs oF KaoLix FROM OTHER COUNTRIES

I 11 111 v A"
Siliea. ....oovi e 46.13 44 .43 46.17 47.10 45.78
Alumina................. 39.45  40.48 38.42 39.42 36.46
Ferriciron...............
0.72 0.039 0.43 0.23 0.28
Ferrousiron.............. :
Lime.................... none 0.24 0.09 0.31 0.50
Magnesia................ none 0.36 0.04 0.24 0.04
Potash.................. 0.20] l 0.16
2.77 0.25
Soda..........coivan... 0.09 J 0.08
TiOz. . ..ot 0.13
Loss onignition........... 13.81 14 .46 12.01 12.24 13.40
Moisture. ......oovvnin e e 2.05
Total.............. 100.40, 100.01 99.93 99.91 98 .84

I. St. Rémi, Amhérst township, Labelle county, Quebec. Analysis by
G. F. Lundell.

IT. St. Rémi, Amherst township, Labelle county, Quebec. Analysis by
Milton Hersey Company, Can Min. Journal,vol. 33, 1912, p. 441.
I11. Jackson, W. and Richardson, A. G., Trans. Eng. Ceramie Soe. vol. 3,
1903, p. 56.
1V. Mellor, J. W. and Holdcroft, A. D., Trans. Eng. Ceramic Soe., vol. 10,
1922, p. 94.
V. North Carolina, Geol. Surv., Bul. 13, 1897,
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ORIGIN

It has been pointed out, in the sections of the report in which
the structural features of the kaolin deposits and the evidences of
replacement which they exhibit were discussed, that the kaolin
leads occur in association with a wide zone of faulting and fracture
traversing Grenville quartzite and have been formed partly by the
deposition of kaolin along the planes of fracture and faulting and
partly by replacement of the friable quartzite wall rock. The
association of the kaolin deposits with a zone of fracture and
faulting is of considerable economic importance, since the horizontal
extent of the deposits is directly related to the extent of the zone
or zones of deformation. It is cqually important, however, from
a commercial standpoint, that the source from which the kaolin
was derived be determined; for, if the kaolin has been carried down
into the zone of deformation from a superficial source, the deposits
may disappear before the depth to which mining operations might
be carried on is reached; on the other hand, if the kaolin has been
derived from a deep-seated source, it is reasonably certain that the
deposits persist to depths beneath the limit to which the kaclin
could be profitably mined.

St. Réma Depostits

The kaolin deposits of St. Rémi district are peculiar in that
the most extensive leads do not occur in association with highly
feldspathie rocks but with quartzite, so that the kaolin in these
oceurrences has been transported along the planes of fracture and
faulting from an extrancous source either above or below the present
location of the deposits.

Kaolin from a superficial Source.—There are two possible super-
ficial sources from which the kaolin may have been derived. These
are the quartzite-garnet gneiss belt in which the kaolin deposits are
found, and the batholithic masses of granite and syenite gneiss
which adjoin the quartzite-garnet gneiss belt.

The Grenville quartzite with which the kaolin depaosits are
associated generally contains sparsely disseminated feldspar, is
intruded in places by dykes of granite or syenite, and includes beds
of garnet gneiss; and since granite, syenite, and garnet gneiss all
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contain an abundance of orthoclase, it is possible that the kaolin
deposits have been formed from feldspar by downward concentra-
tion along the planes of faulting and fracture as the upper parts of
the zone of deformation weathered away. As far as known at
present, however, the proportion of feldspar contained in the
quartzite and garnet gneiss, including all its modes of occurrence,
is small, and unless the proportion contained in the unexposed por-
tions of the belt is larger than the exposed portion, the concentra-
tion of the kaolin deposits would require the weathering away of
an enormous thickness of rock. Thus, if the quartzite-garnet gneiss
belt contains an average of 5 per cent of orthoclase, and the zone of
fracture and faulting, in which the kaolin occurs, contains an aver-
age of 20 per cent of kaolin te a depth of only 100 feet, the con-
centration of this kaelin by downward enrichment would involve
the weathering away of nearly 800 feet of rock, and 8 tons of silica,
and other impurities would have to be carried away in solution for
every ton of kaolin produced.

It is probable that prior to the glacial epoch the surface of the
bathelithic granitic rocks of the Amherst area, like the unglaciated
regions of North America at the present time, was covered with a
thick mantle of weathered material, and that, as at the present time,
the areas underlain by these rocks stood at a higher elevation than
the belt of quartzite in which the kaolin is found. It is possible,
therefore, that the kaolin in the 8t. Rémi deposits may have been
derived from the weathering product overlying the feldspathic rocks
of the district, but this would involve the horizontal transporta-
tion of the kaolin for at least several hundred feet and it is doubtful
whether the kaolin contained in the St. Rémi deposits would have
remained so remarkably pure if it had been transported this dis-
tance.

Kaolin from a Deep-seated Source.—Since the quartzite garnet
gneiss belt, in which the St. Rémi kaolin deposits are found, lies
between batholithic masses of granite and syenite gneiss, and these
are merely parts of a huge massif extensively developed in this part
of the Laurentian highlands, it is probable that the zonc of fracture
and faulting along which the kaolin is found intersects granite or
syenite at depth. It is possible, therefore, that thermal solutions
ascending along the fault plane might kaolinize the feldspar of the
granite or syenite and then transport the resulting alteration pro-
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duct upward, redepositing it in the quartzite above. The prin-
cipal evidence observed in the study of the kaolin deposits, that
might have a bearing on this hypothesis, was the presence of sericite
and aggregates of black tourmaline in the kaolin and in the quartzite
wall rock. Where tourmaline crystals occur in the quartzite, it
was observed that these generally seemed to lie on the surface of
bedding planes or other openings where circulating waters had
penetrated, and in no case extended very far into the solid rock.
It seems apparent therefore, that the tourmaline was deposited
after the quartzite was fractured and faulted, and that highly
heated aqueous or gaseous solutions at some time circulated through
the fracture zone.

Conclusion. From the preceding discussion it is concluded
that, as far as the writer was able to observe, evidence from which
a definite conclusion with regard to the origin of the St. Rémi
kaolin deposits may be inferred, is not yet available. Never-
theless, there are certain features exhibited by the deposits that
have definite bearing on the problem. These are: that the kaolin
occurs in a zone of fracture and faulting, traversing Grenville
quartzite and garnct gneiss; that the principal kaolin leads so far
discovered occur in quartzite and hence the kaolin has not been
developed in situ but has been transported into its present position;
and that the relationships of the kaolin in places show that it has
been deposited in part by the replacement of the quartzite wall
rock. Whether the kaolin originated by superficial weathering
and was carried down into the fracture zone, or was brought up
from below by thermal waters, the writer is unable to decide. The
presence of crystals of tourmaline, a mineral formed at high tem-
peratures, indicating that thermal waters at some time circulated
through the fault zone, might seem very positive evidence in favour
of the deep-seated origin ¢f the kaalin; on the other hand, the oc-
currence of oxidized and kaolinized garnet gneiss at a depth of 85
feet in the shaft recently sunk on the property of the Canadian
China Clay Company is possibly equally positive evidence favouring
the derivation of the deposits from a superficial source.

SOAPSTONE

At the end of December 1921, Mr. Louis Cyr, of Thetford
Mines, acquired the quarrying rights on lot 4, range V of Thetford
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township, for the purpose of working a deposit of soapstone, to
make soapstone brick or blocks.

Soapstone blocks are used for lining alkali recovery furnaces
in the pulp mills using the sulphate process. The main require-
ments cf the lining are that it should remain unfused at a tem-
perature of 2000 degrees Far. and resist fused sodium sulphide.
Chreme bricks and tale blocks fulfill these cenditions, but the tale,
or soapstone, is much less expensive than the chrome, although it
does not last as long.

Mer. Louis Cyr has initiated the production of these tale biocks
to supply the paper mills of the province, and the products he has
put out have proved very satisfactory. The soapstone is easily
cut into blccks by means of circular saws run by a gasoline engine.
The main demand is for blocks measuring 6x6x12 inches and 6x6x18
inches. Mr. Cyr is now supplying paper mills at East Angus and
Three Rivers.

MOLYBDENITE

There has been no new developments in the Quebec molyb-
denite industry during 1922, and the work done on molybdenite
deposits during the year has not been important.

A company, the Molybdenite Reduction Co., was organized to
take over the Benjamin properties in L.a Corne township, and this
was the only deposit in the province on which a little develepment
work was done. It is possible that the large stocks which accu-
mulated during the last year of the war have not yet been absorbed.

However, great progress was made in the investigations of the
use of molybdenum as an alloying element in steel, begun in 1921
by the United States Bureau of Mines, in cooperation with the
Vanadium Corperation of America. They were continued through-
out 1922. This work is carried on at the Ithaca station of the U. 8.
Bureau of Mines, in charge of Dr. H. W. Gillett.

It may be added that the molybdenum alloys, more especially
in conjunction with nickel and chromium, are finding a growing
application in the automotive industry.

There appears to be a promising future for molybdenum steels,
and as its metallurgy is studied and investigated, the practical ap-
plications and uses of these steels will develop and stabilize. The
manufacture of tungsten steels was initiated about 1860, but it
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was really only at the beginning of the twentieth century that the
uses of tungsten steels developed to any extent. When it is re-
membered that the industrial metallurgy of molybdenum is barely
twenty years old, the progress made has been muech more rapid
than for tungsten.

BUILDING MATERIALS
(A. O. Dufresne)

After a periad of quietness in 1921 it is gratifying to note a
resumption of activity for the year 1922, as shown by the figures
of production.

The value of the building materials for 1922 was $11,760,508,
as compared with $9,888 811 in 1921, an increase of 199,. More-
over 1t may be noted that the increase in value would have been
much greater had the prices which ruled in 1921 held in 1922. For
instance the average price of cement fell from $2.53 a barrel to
$2.22; lime from $11.37 a ton to $8.25; road metal was also appre-
ciably lower. If the average price per ton was greater it is because
the proportion of dressed stone was much greater than last year.
However the average price of common brick only shows a very
slight decrease, whereas that of pressed and fancy brick shows
a substantial advance.

For the first time since statistics have been collected no
roofing slate was produced from the quarries in Melbourne
township. The quarry of the New Rockland Slate Co. was
closed in May 1921 and has not produced sinee. The figures
of slate production in the general table represent crushed slate,
red and green, used in the manufacture of roofing paper. The
Slate Products of Canada, Lid., has a crushing and screening
plant on lot 14, range IV of Mclbourne. This deposit of green
slate is worked as a quarry. The excavation is 80 feet by 35 feet
in area and 45 feet deep. The rock is hoisted to the top of the
plant by an incline, in skips which hold two tons of rock. The
slate is cruhed in two stages. It is first dumped inte a gyratory
crusher, Allis Chalmers No. 4, and then passes through two No. 2
Austin gyratories, and goes to a 150 ton bin. It is drawn from the
bin to a screen sloping 45°, the frame of which rests on springs, on
which a cam acts, giving 100 vibrations a minute. The fines are
rejected, and the coarse gees to crushing rolls, and over a second
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sereen, then to a storage bin. The capacity of the plant is 75 tons
a day.

The second crushed-slate mill is that of the British Canadian
Marble Co. Litd., at St. Joseph de Beauce. This Company operates
a wide band of red and green slate. During the summer the work
was mainly construction and changes in the mill. A 1,000 ton
storage bin was built along a spur line of the Quebec Central
Railway at a distance of three-quarters of a mile from the plant.
The mine and the mill resumed operations in September. An
underground method is used for the mining of the slate. A vertical
shaft 60 feet deep was sunk, 11 feet x 6 feet, divided into two com-
partments, 414 by 414 feet each, inside measurements. From the
bottom of the shaft two drifts 100 feet long cach were driven in the
band of red slate. A cross-cut 100 feet was also driven. At right
angles to this cross-cut three other drifts were opened. The first
is 16 feet from the shaft, and is 40 feet long; the second and the
third are at 70 feet, and are in opposite directions to each other.
They are 20 feet long. The band of red slate is 10 to 11 feet wide.
Mining is by overhand stoping with chutes in the roof of the drift.

The crushing plant comprises a Wheeler No. 4 Jaw crusher, a
100 ton ore-bin, a dryer, a 20 x 30 inch set of rolls; a Sturtevant
screen inclined 45°, whence the oversize is sent to a second set of
rolls. The fines go to a finishing set of rolls 7 by 30 inches. The
capacity of the plant is 40 tons per shift.

During the spring of 1922, the Mystic Slate Co. prespected and
developed a slate deposit situated on Bert Watson’s farm, lots 20
and 21, range VII, Stanbridge township, in Missisquoi county, north
of Mystic Station. The slate is deep dark blue; the pit measures
45 feet by 10, and is 18 feet deep. Its length is across the strike
of the slate, on the bottom of a sharp synclinal fold.

The brick plants have been active during the year, and the
market and output have been very satisfactory. In Granby the
plant formerly operated by Mr. Loiselle was purchase by the
Granby Clay Product Ltd. 'The Compagnie de Tuyaux de Drainage

Ltée, at I'lslet Station, manufactured hollow brick specially which -

were sold in Quebec city. During the summer, four brick yards
were operated at St. Jean Deschaillons all under the control of
Myr. Lucien Laliberté. The National Brick Co. at Laprairie made
some successful experiments an the manufacture yellow brick, plain
and speckled, and of dark brown brick.
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Owing to the increasing demand fer the products of the Citadel
Brick and Paving Blocks Co. Ltd., of Baischatel, near Quebec, this
company at the end of the vear was enlarging its plant to a capacity
of 125,000 brick per day.

The Métis Shale Brick Co. Litd., at St-Octave-de-Métis, has
begun manufacturing common brick for local use. The company
owns one of the few deposits the shale of which can be used for the
manufacture of vitrified brick.

The quantity of limestone produced from the quarries in 1922
has been about the same as for 1921. The proportion of dimension
stone, however, has becen appreciably higher. During the year
several concerns were organized to undertake the cutting and
dressing of stone; thesc are the Villeray Cut Stone Co. Ltd, Mon-
treal Cut Stone Co. Ltd, both in Montreal; L